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Description
TECHNICAL FIELD

[0001] The presentinvention relates to the field of wire-
less communications technologies, and in particular, to
a physical downlink control channel transmission meth-
od, a base station device, and user equipment.

BACKGROUND

[0002] The Internet of things (The Internet of Things)
refers to: Obtain information about a physical world by
deploying various devices having perception, calcula-
tion, execution, and communication capabilities, and im-
plement information transmission, orchestration, and
processing by using a network, to further implement a
network interconnecting people and things and intercon-
necting things. With continuous development of the In-
ternet of things technologies, research on how to bear
an application of the Internet of things by using a mobile
communications network has been started currently. In
this research, to reduce device costs and satisfy a re-
quirement for low consumption, an operating bandwidth
of a device needs to be reduced. For example, band-
widths of a radio frequency and a baseband of the device
are reduced to 1.4 MHz. User equipment whose operat-
ing bandwidth is reduced is referred to as narrowband
user equipment.

[0003] Accordingto an existing protocol, a base station
in a communications system transmit scheduling infor-
mation to user equipment by using a PDCCH (Physical
Downlink Control Channel, physical downlink control
channel) or an EPDCCH (Enhanced Physical Downlink
Control Channel, enhanced physical downlink control
channel). The scheduling information is used to indicate
a transmission manner of to-be-transmitted data, for ex-
ample, a used time frequency resource, or a used mod-
ulation and coding scheme. In the EPDCCH channel, a
CSS (Common Search Space, common search space)
used to schedule a common message is not defined, and
only a USS (UE specific Search Space, user equipment
specific search space) used to schedule user specific
data is defined. In addition, configuration information of
the USS that is defined in the EPDCCH and that is used
to schedule user specific data is transmitted by using
RRC (Radio Resource Control, Radio Resource Control
protocol) signaling scheduled by using a PDCCH.
[0004] However, if a system bandwidth is greater than
an operating bandwidth of narrowband user equipment,
the narrowband user equipment cannot receive a PD-
CCH channel of a system because the PDCCH channel
may be mapped and distributed through a range of the
entire system bandwidth. Furthermore, the narrowband
user equipment cannot receive the configuration infor-
mation of the USS in the EPDCCH by receiving the RRC
signaling according to the existing protocol, and cannot
configure the USS in the EPDCCH. Consequently, no
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physical downlink control channel is available for the nar-
rowband user equipment, and data cannot be scheduled
or transmitted.

[0005] Therefore, for a scenario in which a system
bandwidth is greater than an operating bandwidth of nar-
rowband user equipment, how to transmit a physical
downlink control channel is a problem urgently to be re-
solved.

[0006] EP 3013010A1 provides a scheme for sending
and receiving an enhanced physical downlink control
channel EPDCCH and aims to effectively ensure normal
communication between a UE and a base station. The
sending method includes: determining position informa-
tion of a physical resource carrying the EPDCCH; and
sending the EPDCCH to the UE according to the deter-
mined position information of the physical resource car-
rying the EPDCCH. The presentinvention can be applied
to a Long Term Evolution wireless communications sys-
tem.

[0007] EP 2683098 A2 provides a method for search-
ing control information by a terminal in a multimode sys-
tem, comprising a plurality of nodes and a base station,
which is connected to and can control each of the plurality
of nodes. The method comprises the following steps: re-
ceiving search space indication information from the
base station; and searching for the control information
within a wireless resource region which is indicated by
the search space indication information, wherein the
search space indication information is information which
indicates a first search space or a second search space,
the first search space being a wireless region in which a
first type terminal, which is operated by a first radio ac-
cess technology (RAT), searches for the control informa-
tion, and the second search space being a wireless re-
gion in which a second type terminal, which is operated
by a second RAT, searches for the control information,
wherein the terminal is the second type terminal.
[0008] KT Corp: "CONSIDERATION ON COMMON
CONTROL MESSAGE", 3GPP TSG RAN WG1 Meeting
#78bis, RI-144251, Ljubljana, Slovenia, October 6-10,
2014 discusses several issues on the common control
messages such as SIB, Paging and RAR considering the
following objectives:

Specify a new Rel-13 low complexity UE catego-
ry/type for MTC operation;

Target a relative LTE coverage improvement-corre-
sponding to 15dB for FDD;

Provide power consumption reduction forthe UE cat-
egory/type for MTC operation.

[0009] US 2013/0242882 A1 provides a method for
communication in a wireless telecommunication system.
The method comprises designating, by a network ele-
ment, a first set of time-frequency resources for trans-
mitting a first set of downlink control channels for a plu-
rality of UEs, wherein the first set of time-frequency re-
sources is known to the plurality of UEs, and wherein the
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first set of time-frequency resources varies from a first
time interval to a second time interval. The method further
comprises mapping, by the network element, a first
downlink control channel to the first set of time-frequency
resources. The method further comprises transmitting,
by the network element, the first downlink control channel
together with a downlink data channel in a frequency-
division multiplexing manner.

[0010] US 2013/0083749 A1 discloses a method of
wireless communication including a random access
channel configuration for narrow bandwidth operations
within a wider LTE system bandwidth. A first random ac-
cess channel (RACH) configuration is broadcast for a
regular device. A second RACH configuration is broad-
cast for a narrow bandwidth device. The narrow band-
width device operates in a narrower bandwidth than the
regular device.

SUMMARY

[0011] Embodiments of the present invention provide
a physical downlink control channel transmission meth-
od, abase station device, and user equipment, to transmit
a physical downlink control channel, especially, an EP-
DCCH channel, so as to resolve a problem of physical
downlink control channel transmission caused by the fact
that narrowband user equipment cannot receive a broad-
band PDCCH channel.

[0012] The present invention is defined by a physical
downlink control channel sending method performed by
a base station according to independent claim 1, a phys-
ical downlink control channel receiving method per-
formed by a narrowband user equipment according to
independent claim 3, a base station device according to
independent claim 5, a narrowband user equipment ac-
cordingtoindependent claim 8, and a computer-readable
storage medium according to claim 11.

[0013] In the following, parts of the description and
drawings referring to embodiments which are not cov-
ered by the claims are not presented as embodiments of
the invention, but as examples useful for understanding
the invention.

[0014] A first aspect provides a physical downlink con-
trol channel sending method, including:

sending configuration information of a first physical
downlink control channel on a predefined resource,
where the configuration information of the first phys-
ical downlink control channelis used to indicate man-
ners of sending and receiving the first physical down-
link control channel; and

sending the first physical downlink control channel
according to the configuration information of the first
physical downlink control channel.

[0015] In afirstpossible implementation manner of the
first aspect, the sending configuration information of a
first physical downlink control channel on a predefined
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resource includes:

sending a random access response message on the pre-
defined resource, where the random access response
message carries the configuration information of the first
physical downlink control channel.

[0016] With reference to the possible implementation
manner of the first aspect, in a second possible imple-
mentation manner, the sending configuration information
of a first physical downlink control channel on a prede-
fined resource includes:

sending scheduling information of a random access
response message on the predefined resource,
where the scheduling information of the random ac-
cessresponse message is used to indicate manners
of sending and receiving the random access re-
sponse message; and

sending the random access response message ac-
cording to the scheduling information of the random
access response message, where the random ac-
cess response message carries the configuration in-
formation of the first physical downlink control chan-
nel.

[0017] With reference to the first aspect or the second
possible implementation manner of the first aspect, in a
third possible implementation manner, the sending
scheduling information of a random access response
message on the predefined resource includes:

determining a common search space on the prede-
fined resource; and

sending, in the common search space, a second
physical downlink control channel used to schedule
the random access response message, where the
second physical downlink control channel carries the
scheduling information of the random access re-
sponse message.

[0018] With reference to the first aspect or the first, or
the second, or the third possible implementation manner
of the first aspect, in a fourth possible implementation
manner, the sending a random access response mes-
sage, where the random access response message car-
ries the configuration information of the first physical
downlink control channel includes:

sending the random access response message, and
adding indication information to the random access
response message, where the indication information
includes scheduling information of a random access
contention resolution message, and the scheduling
information of the random access contention reso-
lution message is used to indicate manners of send-
ing and receiving the random access contention res-
olution message; and

sending the random access contention resolution
message, where the random access contention res-
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olution message carries the configuration informa-
tion of the first physical downlink control channel; or
sending the random access response message, and
adding indication information to the random access
response message, where the indication information
includes configuration information of a third physical
downlink control channel, the configuration informa-
tion of the third physical downlink control channel is
used to indicate manners of sending and receiving
the third physical downlink control channel, the third
physical downlink control channel is used to transmit
scheduling information of a random access conten-
tion resolution message, the scheduling information
of the random access contention resolution mes-
sage is used to indicate manners of sending and
receiving the random access contention resolution
message, and the configuration information of the
third physical downlink control channelincludes con-
figuration information of a common search space in
the third physical downlink control channel, and/or
configuration information of a user equipment spe-
cific search space in a physical downlink control re-
source of the third physical downlink control channel;
and

sending the random access contention resolution
message, where the random access contention res-
olution message carries the configuration informa-
tion of the first physical downlink control channel.

[0019] With reference to the first aspect or the fourth
possible implementation manner of the first aspect, in a
fifth possible implementation manner, the adding indica-
tion information to the random access response message
includes:

adding a new field to the random access response
message, where the new field includes the indication
information; or

re-explaining an existing field in the random access
response message, and writing the indication infor-
mation into the existing field that is re-explained.

[0020] With reference to the first aspect or the first or
the second possible implementation manner of the first
aspect, in a sixth possible implementation manner, that
the random access response message carries the con-
figuration information of the first physical downlink control
channel includes:

adding a new field to the random access response
message, where the new field includes the configu-
ration information of the first physical downlink con-
trol channel; or

re-explaining an existing field in the random access
response message, and writing the configuration in-
formation of the first physical downlink control chan-
nel into the existing field that is re-explained.
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[0021] With reference to the first aspect or the first pos-
sible implementation manner of the first aspect, in a sev-
enth possible implementation manner, the first physical
downlink control channel is a physical downlink control
channel used to schedule a random access contention
resolution message.

[0022] With reference to the possible implementation
manner of the first aspect, in an eighth possible imple-
mentation manner, the sending configuration information
of a first physical downlink control channel on a prede-
fined resource includes:

sending, on the predefined resource, a data channel car-
rying the configuration information of the first physical
downlink control channel, where the data channel is sent
in an unscheduled manner.

[0023] With reference to the first possible implemen-
tation manner, in a ninth possible implementation man-
ner, the sending configuration information of a first phys-
ical downlink control channel on a predefined resource
includes:

sending a fourth physical downlink control channel
on the predefined resource, and adding the config-
uration information of the first physical downlink con-
trol channel to the fourth physical downlink control
channel; or

sending a fourth physical downlink control channel
on the predefined resource; and

sending, according to the fourth physical downlink
control channel, a message carrying the configura-
tion information of the first physical downlink control
channel.

[0024] With reference to the possible implementation
manner of the first aspect, in a tenth possible implemen-
tation manner, the predefined resource is a part or all of
a physical downlink control channel resource, the phys-
ical downlink control channel resource is a set of a re-
source to which a physical downlink control channel is
mapped, and a quantity of the physical downlink control
channel resources is one or more.

[0025] With reference to any one of the first aspect or
the first to the tenth possible implementation manners of
the first aspect, in an eleventh possible implementation
manner, the predefined resource is determined by using
a preset rule; and/or

notified by using a higher layer; or

one or more resources are configured by using a
higher layer, and the predefined resource is deter-
mined from the one or more resources by using a
predefined rule.

[0026] With reference to the possible implementation
manner of the first aspect, in a twelfth possible imple-
mentation manner, the preset rule includes:

the predefined resource is determined according to a
quantity of physical resource blocks in the predefined
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resource, and the predefined resource includes one or
more physical resource blocks.

[0027] With reference to any one of the first aspect or
the first to the twelfth possible implementation manners
of the first aspect, in a thirteenth possible implementation
manner, the predefined resource includes a predefined
time frequency resource.

[0028] With reference to any one of the first aspect or
the first to the thirteenth possible implementation man-
ners of the first aspect, in a fourteenth possible imple-
mentation manner, the predefined resource is a part of
a predefined narrowband resource, and the first physical
downlink control channel is a part of the predefined re-
source on the predefined narrowband resource, or is a
part of the predefined resource on another narrowband
resource that is not predefined.

[0029] With reference to any one of the first aspect or
the first to the fourteenth possible implementation man-
ners of the first aspect, in a fifteenth possible implemen-
tation manner, the configuration information of the first
physical downlink control channel includes configuration
information of a common search space in the first phys-
ical downlink control channel, and/or configuration infor-
mation of a user equipment specific search space in the
first physical downlink control channel.

[0030] A second aspect provides a physical downlink
control channel receiving method, including:

receiving configuration information of a first physical
downlink control channel on a predefined resource,
where the configuration information of the first phys-
ical downlink control channelis used to indicate man-
ners of sending and receiving the first physical down-
link control channel; and

receiving the first physical downlink control channel
according to the configuration information of the first
physical downlink control channel.

[0031] In afirstpossible implementation manner of the
second aspect, the receiving configuration information
of a first physical downlink control channel on a prede-
fined resource includes:

receiving a random access response message on the
predefined resource, and obtaining the configuration in-
formation of the first physical downlink control channel
carried in the random access response message.
[0032] With reference to the possible implementation
manner of the second aspect, in a second possible im-
plementation manner, the sending configuration informa-
tion of a first physical downlink control channel on a pre-
defined resource includes:

receiving schedulinginformation of a random access
response message on the predefined resource,
where the scheduling information of the random ac-
cess response message is used to indicate manners
of sending and receiving the random access re-
sponse message; and
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receiving the random access response message ac-
cording to the scheduling information of the random
access response message, and obtaining the con-
figuration information of the first physical downlink
control channel carried in the random access re-
sponse message.

[0033] With reference to the second aspect or the sec-
ond possible implementation manner of the second as-
pect, in a third possible implementation manner, the re-
ceiving scheduling information of a random access re-
sponse message on the predefined resource includes:

determining a common search space on the prede-
fined resource; and

receiving, in the common search space, a second
physical downlink control channel used to schedule
the random access response message, and obtain-
ing the scheduling information that is of the random
access response message and that is carried in the
second physical downlink control channel.

[0034] With reference to the second aspect or the first,
or the second, or the third possible implementation man-
ner of the second aspect, in a fourth possible implemen-
tation manner, the obtaining the configuration informa-
tion of the first physical downlink control channel carried
in the random access response message includes:

receiving the random access response message,
and obtaining indication information carried in the
random access response message, where the indi-
cation information includes scheduling information
of a random access contention resolution message,
and the scheduling information of the random access
contention resolution message is used to indicate
manners of sending and receiving the random ac-
cess contention resolution message; and

receiving the random access contention resolution
message according to the scheduling information of
the random access contention resolution message,
and obtaining the configuration information of the
first physical downlink control channel carried in the
random access contention resolution message; or
receiving the random access response message,
and obtaining indication information carried in the
random access response message, where the indi-
cation information includes configuration information
of a third physical downlink control channel, the con-
figuration information of the third physical downlink
control channel is used to indicate manners of send-
ing and receiving the third physical downlink control
channel, the third physical downlink control channel
is used to transmit scheduling information of a ran-
dom access contention resolution message, the
scheduling information of the random access con-
tention resolution message is used to indicate man-
ners of sending and receiving the random access
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contention resolution message, and the configura-
tion information of the third physical downlink control
channelincludes configuration information of a com-
mon search space in the third physical downlink con-
trol channel, and/or configuration information of a
user equipment specific search space in a physical
downlink control resource of the third physical down-
link control channel; and

receiving the random access contention resolution
message according to the scheduling information of
the random access contention resolution message,
and obtaining the configuration information of the
first physical downlink control channel carried in the
random access contention resolution message.

[0035] With reference to the second aspect or the
fourth possible implementation manner of the second as-
pect, in a fifth possible implementation manner, the indi-
cation information is added by a base station device to
the random access response message in the following
manner:

adding a new field to the random access response
message, where the new field includes the indication
information; or

re-explaining an existing field in the random access
response message, and writing the indication infor-
mation into the existing field that is re-explained.

[0036] With reference to the second aspect or the first
or the second possible implementation manner of the
second aspect, in a sixth possible implementation man-
ner, that the random access response message carries
the configuration information of the first physical downlink
control channel includes:

adding a new field to the random access response
message, where the new field includes the configu-
ration information of the first physical downlink con-
trol channel; or

re-explaining an existing field in the random access
response message, and writing the configuration in-
formation of the first physical downlink control chan-
nel into the existing field that is re-explained.

[0037] With reference to the second aspect or the first
possible implementation manner of the second aspect,
in a seventh possible implementation manner, the first
physical downlink control channel is a physical downlink
control channel used to schedule a random access con-
tention resolution message.

[0038] With reference to the possible implementation
manner of the second aspect, in an eighth possible im-
plementation manner, the sending configuration informa-
tion of a first physical downlink control channel on a pre-
defined resource includes:

receiving, on the predefined resource, a data channel
carrying the configuration information of the first physical
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downlink control channel, and obtaining the configuration
information of the first physical downlink control channel,
where the data channel is sent in an unscheduled man-
ner.

[0039] With reference to the possible implementation
manner of the second aspect, in a ninth possible imple-
mentation manner, the sending configuration information
of a first physical downlink control channel on a prede-
fined resource includes:

receiving a fourth physical downlink control channel
on the predefined resource, and obtaining the con-
figuration information of the first physical downlink
control channel carried in the fourth physical down-
link control channel; or

receiving a fourth physical downlink control channel
on the predefined resource; and

receiving, according to the fourth physical downlink
control channel, a message carrying the configura-
tion information of the first physical downlink control
channel, and obtaining the first physical downlink
control channel.

[0040] With reference to the possible implementation
manner of the second aspect, in a tenth possible imple-
mentation manner, the predefined resource is a part or
all of a physical downlink control channel resource, the
physical downlink control channel resource is a set of a
resource to which a physical downlink control channel is
mapped, and a quantity of the physical downlink control
channel resources is one or more.

[0041] With reference to any one of the second aspect
or the first to the tenth possible implementation manners
of the second aspect, in an eleventh possible implemen-
tation manner, the predefined resource is determined by
using a presetrule; and/or notified by using a higher layer;
or

one or more resources are configured by using a higher
layer, and the predefined resource is determined from
the one or more resources by using a predefined rule.
[0042] With reference to the possible implementation
manner of the second aspect, in a twelfth possible im-
plementation manner, the preset rule includes:

the predefined resource is determined according to a
quantity of physical resource blocks in the predefined
resource, and the predefined resource includes one or
more physical resource blocks.

[0043] With reference to any one of the second aspect
or the first to the twelfth possible implementation man-
ners of the second aspect, in a thirteenth possible imple-
mentation manner, the predefined resource includes a
predefined time frequency resource.

[0044] With reference to any one of the second aspect
or the first to the thirteenth possible implementation man-
ners of the second aspect, in a fourteenth possible im-
plementation manner, the predefined resource is a part
of a predefined narrowband resource, and the first phys-
ical downlink control channel is a part of the predefined
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resource on the predefined narrowband resource, or is
a part of the predefined resource on another narrowband
resource that is not predefined.

[0045] With reference to any one of the second aspect
or the first to the fourteenth possible implementation
manners of the second aspect, in a fifteenth possible
implementation manner, the configuration information of
the first physical downlink control channel includes con-
figuration information of a common search space in the
first physical downlink control channel, and/or configura-
tion information of a user equipment specific search
space in the first physical downlink control channel.
[0046] A third aspect provides a base station device,
including:

a configuration information sending module, config-
ured to send configuration information of a first phys-
ical downlink control channel on a predefined re-
source, where the configuration information of the
first physical downlink control channel is used to in-
dicate manners of sending and receiving the first
physical downlink control channel; and

a control channel sending module, configured to
send the first physical downlink control channel ac-
cording to the configuration information of the first
physical downlink control channel.

[0047] In afirstpossible implementation manner of the
third aspect, the configuration information sending mod-
ule is specifically configured to send a random access
response message on the predefined resource, where
the random access response message carries the con-
figuration information of the first physical downlink control
channel.

[0048] With reference to the possible implementation
manner of the third aspect, in a second possible imple-
mentation manner, the configuration information sending
module is specifically configured to:

send scheduling information of a random access re-
sponse message on the predefined resource, where
the scheduling information of the random access re-
sponse message is used to indicate manners of
sending and receiving the random access response
message; and

send the random access response message accord-
ing to the scheduling information of the random ac-
cess response message, where the random access
response message carries the configuration infor-
mation of the first physical downlink control channel.

[0049] With reference to the third aspect or the second
possible implementation manner of the third aspect, in a
third possible implementation manner, an operation of
sending, by the configuration information sending mod-
ule, the scheduling information of the random access re-
sponse message on the predefined resource, where the
scheduling information of the random access response
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message is used to indicate the manners of sending and
receiving the random access response message is spe-
cifically:

determining a common search space on the prede-
fined resource; and

sending, in the common search space, a second
physical downlink control channel used to schedule
the random access response message, where the
second physical downlink control channel carries the
scheduling information of the random access re-
sponse message.

[0050] With reference to the third aspect or the first, or
the second, or the third possible implementation manner
of the third aspect, in a fourth possible implementation
manner, an operation of sending, by the configuration
information sending module, the random access re-
sponse message, where the random access response
message carries the configuration information of the first
physical downlink control channel is specifically:

sending the random access response message, and
adding indication information to the random access
response message, where the indication information
includes scheduling information of a random access
contention resolution message, and the scheduling
information of the random access contention reso-
lution message is used to indicate manners of send-
ing and receiving the random access contention res-
olution message; and

sending the random access contention resolution
message, where the random access contention res-
olution message carries the configuration informa-
tion of the first physical downlink control channel; or
sending the random access response message, and
adding indication information to the random access
response message, where the indication information
includes configuration information of a third physical
downlink control channel, the configuration informa-
tion of the third physical downlink control channel is
used to indicate manners of sending and receiving
the third physical downlink control channel, the third
physical downlink control channel is used to transmit
scheduling information of a random access conten-
tion resolution message, the scheduling information
of the random access contention resolution mes-
sage is used to indicate manners of sending and
receiving the random access contention resolution
message, and the configuration information of the
third physical downlink control channel includes con-
figuration information of a common search space in
the third physical downlink control channel, and/or
configuration information of a user equipment spe-
cific search space in a physical downlink control re-
source of the third physical downlink control channel;
and

sending the random access contention resolution
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message, where the random access contention res-
olution message carries the configuration informa-
tion of the first physical downlink control channel.

[0051] With reference to the third aspect or the fourth
possible implementation manner of the third aspect, in a
fifth possible implementation manner, an operation of
adding, by the configuration information sending module,
the indication information to the random accessresponse
message is specifically:

adding a new field to the random access response
message, where the new field includes the indication
information; or

re-explaining an existing field in the random access
response message, and writing the indication infor-
mation into the existing field that is re-explained.

[0052] With reference to the third aspect or the first or
the second possible implementation manner of the third
aspect, in a sixth possible implementation manner, that
the random access response message carries the con-
figuration information of the first physical downlink control
channel includes:

adding a new field to the random access response
message, where the new field includes the configu-
ration information of the first physical downlink con-
trol channel; or

re-explaining an existing field in the random access
response message, and writing the configuration in-
formation of the first physical downlink control chan-
nel into the existing field that is re-explained.

[0053] With reference to the third aspect or the first
possible implementation manner of the third aspect, in a
seventh possible implementation manner, the first phys-
ical downlink control channel is a physical downlink con-
trol channel used to schedule a random access conten-
tion resolution message.

[0054] With reference to the possible implementation
manner of the third aspect, in an eighth possible imple-
mentation manner, the configuration information sending
module is specifically configured to send, on the prede-
fined resource, a data channel carrying the configuration
information of the first physical downlink control channel,
where the data channel is sent in an unscheduled man-
ner.

[0055] With reference to the possible implementation
manner of the third aspect, in a ninth possible implemen-
tation manner, the configuration information sending
module is specifically configured to:

send a fourth physical downlink control channel on
the predefined resource, and add the configuration
information of the first physical downlink control
channel to the fourth physical downlink control chan-
nel; or
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send a fourth physical downlink control channel on
the predefined resource; and

send, according to the fourth physical downlink con-
trol channel, a message carrying the configuration
information of the first physical downlink control
channel.

[0056] With reference to the possible implementation
manner of the third aspect, in a tenth possible implemen-
tation manner, the predefined resource is a part or all of
a physical downlink control channel resource, the phys-
ical downlink control channel resource is a set of a re-
source to which a physical downlink control channel is
mapped, and a quantity of the physical downlink control
channel resources is one or more.

[0057] With reference to any one of the third aspect or
the first to the tenth possible implementation manners of
the third aspect, in an eleventh possible implementation
manner, the predefined resource is determined by using
a preset rule; and/or

notified by using a higher layer; or

one or more resources are configured by using a
higher layer, and the predefined resource is deter-
mined from the one or more resources by using a
predefined rule.

[0058] With reference to the possible implementation
manner of the third aspect, in a twelfth possible imple-
mentation manner, the preset rule includes:

the predefined resource is determined according to a
quantity of physical resource blocks in the predefined
resource, and the predefined resource includes one or
more physical resource blocks.

[0059] With reference to any one of the third aspect or
the first to the twelfth possible implementation manners
of the third aspect, in a thirteenth possible implementa-
tion manner, the predefined resource includes a prede-
fined time frequency resource.

[0060] With reference to any one of the third aspect or
the first to the thirteenth possible implementation man-
ners of the third aspect, in a fourteenth possible imple-
mentation manner, the predefined resource is a part of
a predefined narrowband resource, and the first physical
downlink control channel is a part of the predefined re-
source on the predefined narrowband resource, or is a
part of the predefined resource on another narrowband
resource that is not predefined.

[0061] With reference to any one of the third aspect or
the first to the fourteenth possible implementation man-
ners of the third aspect, in a fifteenth possible implemen-
tation manner, the configuration information of the first
physical downlink control channel includes configuration
information of a common search space in the first phys-
ical downlink control channel, and/or configuration infor-
mation of a user equipment specific search space in the
first physical downlink control channel.

[0062] A fourth aspect provides user equipment, in-
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cluding:

a configuration information receiving module, con-
figured to receive configuration information of a first
physical downlink control channel on a predefined
resource, where the configuration information of the
first physical downlink control channel is used to in-
dicate manners of sending and receiving the first
physical downlink control channel; and

a control channel receiving module, configured to
receive the first physical downlink control channel
according to the configuration information of the first
physical downlink control channel.

[0063] In afirst possible implementation manner of the
fourth aspect, the configuration information receiving
module is specifically configured to: receive a random
access response message on the predefined resource,
and obtain the configuration information of the first phys-
ical downlink control channel carried in the random ac-
cess response message.

[0064] With reference to the possible implementation
manner of the fourth aspect, in a second possible imple-
mentation manner, the configuration information receiv-
ing module is specifically configured to:

receive scheduling information of a random access
response message on the predefined resource,
where the scheduling information of the random ac-
cess response message is used to indicate manners
of sending and receiving the random access re-
sponse message; and

receive the random access response message ac-
cording to the scheduling information of the random
access response message, and obtain the configu-
ration information of the first physical downlink con-
trol channel carried in the random access response
message.

[0065] With reference to the fourth aspect or the sec-
ond possible implementation manner of the fourth as-
pect, in a third possible implementation manner, an op-
eration of receiving, by the configuration information re-
ceiving module, the scheduling information of the random
access response message on the predefined resource
is specifically:

determining a common search space on the prede-
fined resource; and

receiving, in the common search space, a second
physical downlink control channel used to schedule
the random access response message, and obtain-
ing the scheduling information that is of the random
access response message and that is carried in the
second physical downlink control channel.

[0066] With reference to the fourth aspect or the first,
or the second, or the third possible implementation man-
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ner of the fourth aspect, in a fourth possible implemen-
tation manner, an operation of obtaining, by the config-
uration information receiving module, the configuration
information of the first physical downlink control channel
carried in the random access response message is spe-
cifically:

receiving the random access response message,
and obtaining indication information carried in the
random access response message, where the indi-
cation information includes scheduling information
of a random access contention resolution message,
and the scheduling information of the random access
contention resolution message is used to indicate
manners of sending and receiving the random ac-
cess contention resolution message; and

receiving the random access contention resolution
message according to the scheduling information of
the random access contention resolution message,
and obtaining the configuration information of the
first physical downlink control channel carried in the
random access contention resolution message; or
receiving the random access response message,
and obtaining indication information carried in the
random access response message, where the indi-
cationinformation includes configuration information
of a third physical downlink control channel, the con-
figuration information of the third physical downlink
control channel is used to indicate manners of send-
ing and receiving the third physical downlink control
channel, the third physical downlink control channel
is used to transmit scheduling information of a ran-
dom access contention resolution message, the
scheduling information of the random access con-
tention resolution message is used to indicate man-
ners of sending and receiving the random access
contention resolution message, and the configura-
tion information of the third physical downlink control
channelincludes configuration information of a com-
mon search space in the third physical downlink con-
trol channel, and/or configuration information of a
user equipment specific search space in a physical
downlink control resource of the third physical down-
link control channel; and

receiving the random access contention resolution
message according to the scheduling information of
the random access contention resolution message,
and obtaining the configuration information of the
first physical downlink control channel carried in the
random access contention resolution message.

[0067] With reference to the fourth aspect or the fourth
possible implementation manner of the fourth aspect, in
afifth possible implementation manner, the indication in-
formationis added by a base station device to the random
access response message in the following manner:

adding a new field to the random access response
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message, where the new field includes the indication
information; or

re-explaining an existing field in the random access
response message, and writing the indication infor-
mation into the existing field that is re-explained.

[0068] With reference to the possible implementation
manner of the fourth aspect, in a sixth possible imple-
mentation manner, the configuration information receiv-
ing module is specifically configured to: receive, on the
predefined resource, a data channel carrying the config-
uration information of the first physical downlink control
channel, and obtain the configuration information of the
first physical downlink control channel, where the data
channel is sent in an unscheduled manner.

[0069] With reference to the fourth aspect or the first
or the second possible implementation manner of the
fourth aspect, in a sixth possible implementation manner,
that the random access response message carries the
configuration information of the first physical downlink
control channel includes:

adding a new field to the random access response
message, where the new field includes the configu-
ration information of the first physical downlink con-
trol channel; or

re-explaining an existing field in the random access
response message, and writing the configuration in-
formation of the first physical downlink control chan-
nel into the existing field that is re-explained.

[0070] With reference to the fourth aspect or the first
possible implementation manner of the fourth aspect, in
a seventh possible implementation manner, the first
physical downlink control channel is a physical downlink
control channel used to schedule a random access con-
tention resolution message.

[0071] With reference to the possible implementation
manner of the fourth aspect, in an eighth possible imple-
mentation manner, the configuration information receiv-
ing module is specifically configured to:

receive a fourth physical downlink control channel
on the predefined resource, and obtain the configu-
ration information of the first physical downlink con-
trol channel carried in the fourth physical downlink
control channel; or

receive a fourth physical downlink control channel
on the predefined resource; and

receive, according to the fourth physical downlink
control channel, a message carrying the configura-
tion information of the first physical downlink control
channel, and obtain the first physical downlink con-
trol channel.

[0072] With reference to the possible implementation
manner of the fourth aspect, in a ninth possible imple-
mentation manner, the predefined resource is a part or
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all of a physical downlink control channel resource, the
physical downlink control channel resource is a set of a
resource to which a physical downlink control channel is
mapped, and a quantity of the physical downlink control
channel resources is one or more.

[0073] With reference to any one of the fourth aspect
or the first to the tenth possible implementation manners
of the fourth aspect, in an eleventh possible implemen-
tation manner, the predefined resource is determined by
using a preset rule; and/or

notified by using a higher layer; or

one or more resources are configured by using a
higher layer, and the predefined resource is deter-
mined from the one or more resources by using a
predefined rule.

[0074] With reference to the possible implementation
manner of the fourth aspect, in a twelfth possible imple-
mentation manner, the preset rule includes:

the predefined resource is determined according to a
quantity of physical resource blocks in the predefined
resource, and the predefined resource includes one or
more physical resource blocks.

[0075] With reference to any one of the fourth aspect
or the first to the twelfth possible implementation man-
ners of the fourth aspect, in a thirteenth possible imple-
mentation manner, the predefined resource includes a
predefined time frequency resource.

[0076] With reference to any one of the fourth aspect
or the first to the thirteenth possible implementation man-
ners of the fourth aspect, in a fourteenth possible imple-
mentation manner, the predefined resource is a part of
a predefined narrowband resource, and the first physical
downlink control channel is a part of the predefined re-
source on the predefined narrowband resource, or is a
part of the predefined resource on another narrowband
resource that is not predefined.

[0077] With reference to any one of the fourth aspect
or the first to the fourteenth possible implementation
manners of the fourth aspect, in a fifteenth possible im-
plementation manner, the configuration information of
the first physical downlink control channel includes con-
figuration information of a common search space in the
first physical downlink control channel, and/or configura-
tion information of a user equipment specific search
space in the first physical downlink control channel.
[0078] A fifth aspect provides a computer storage me-
dium, where the computer storage medium stores a pro-
gram, and when the program is executed, some or all
steps in the physical downlink control channel sending
method provided in the first aspect are performed.
[0079] A sixth aspect provides a computer storage me-
dium, where the computer storage medium stores a pro-
gram, and when the program is executed, some or all
steps in the physical downlink control channel receiving
method provided in the second aspect are performed.
[0080] A seventh aspect provides a base station de-
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vice, where the base station device includes: a network
interface, amemory, and a processor, where the memory
stores a group of program, and the processor is config-
ured to invoke the program stored in the memaory, to per-
form the following operations:

sending configuration information of a first physical
downlink control channel on a predefined resource,
where the configuration information of the first phys-
ical downlink control channelis used to indicate man-
ners of sending and receiving the first physical down-
link control channel; and

sending the first physical downlink control channel
according to the configuration information of the first
physical downlink control channel.

[0081] A seventh aspect provides user equipment,
where the user equipment includes: a network interface,
a memory, and a processor, where the memory stores a
group of program, and the processor is configured to in-
voke the program stored in the memory, to perform the
following operations:

receiving configuration information of a first physical
downlink control channel on a predefined resource,
where the configuration information of the first phys-
ical downlink control channelis used to indicate man-
ners of sending and receiving the first physical down-
link control channel; and

receiving the first physical downlink control channel
according to the configuration information of the first
physical downlink control channel.

[0082] As can be seen from the foregoing, first, con-
figuration information of a physical downlink control chan-
nel is sent on a predefined resource, and the physical
downlink control channel is sent according to the config-
uration information of the physical downlink control chan-
nel, thereby implementing sending of a physical downlink
control channel, and resolving a problem that when nar-
rowband user equipment works in a system whose sys-
tem bandwidth is greater than an operating bandwidth of
the narrowband user equipment, transmission of a phys-
ical downlink control channel cannot be implemented.
The physical downlink control channel includes but is not
limited toa PDCCH channel and/oran EPDCCH channel.

BRIEF DESCRIPTION OF DRAWINGS

[0083] To describe embodiments of the presentinven-
tion more clearly, the following briefly describes the ac-
companying drawings required for describing the embod-
iments. Apparently, the accompanying drawings in the
following description show merely some embodiments
of the present invention, and a person of ordinary skill in
the art may still derive other drawings from these accom-
panying drawings without creative efforts.

10

15

20

25

30

35

40

45

50

55

1"

FIG. 1is a schematicflowchart of a physical downlink
control channel sending method according to an em-
bodiment of the present invention;

FIG. 2 is a schematic flowchart of another physical
downlink control channel sending method according
to an embodiment of the present invention;

FIG. 3 is a schematic flowchart of still another phys-
ical downlink control channel sending method ac-
cording to an embodiment of the present invention;
FIG. 4 is a schematic flowchart of still another phys-
ical downlink control channel sending method ac-
cording to an embodiment of the present invention;
FIG.5is a schematicflowchart of a physical downlink
control channel receiving method according to an
embodiment of the present invention;

FIG. 6 is a schematic flowchart of another physical
downlink control channel receiving method accord-
ing to an embodiment of the present invention;
FIG. 7 is a schematic flowchart of still another phys-
ical downlink control channel receiving method ac-
cording to an embodiment of the present invention;
FIG. 8 is a schematic flowchart of still another phys-
ical downlink control channel receiving method ac-
cording to an embodiment of the present invention;
FIG. 9 is a schematic structural diagram of a base
station device according to an embodiment of the
present invention;

FIG. 10 is a schematic structural diagram of user
equipment according to an embodiment of the
present invention;

FIG. 11 is a schematic structural diagram of another
base station device according to an embodiment of
the present invention;

FIG. 12 is a schematic structural diagram of another
user equipment according to an embodiment of the
present invention;

FIG. 13 is a schematic diagram of a frequency band
resource according to an embodiment of the present
invention; and

FIG. 14 is a schematic diagram of fields in a random
access response message according to an embod-
iment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0084] The following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are merely some but not all
of the embodiments of the present invention. All other
embodiments obtained by a person of ordinary skill in
the art based on the embodiments of the present inven-
tion without creative efforts shall fall within the protection
scope of the present invention.

[0085] The technical solutions of the embodiments of
the present invention may be applied to various commu-
nications systems, such as: a Global System of Mobile
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Communications (Global System of Mobile communica-
tion, "GSM" for short) system, a Code Division Multiple
Access (Code Division Multiple Access, "CDMA" for
short) system, a Wideband Code Division Multiple Ac-
cess (Wideband Code Division Multiple Access, "WCD-
MA" for short) system, a general packet radio service
(General Packet Radio Service, "GPRS" for short), a
Long Term Evolution (Long Term Evolution, "LTE" for
short) system, an LTE frequency division duplex (Fre-
quency Division Duplex, "FDD" for short) system, an LTE
time division duplex (Time Division Duplex, "TDD" for
short), a Universal Mobile Telecommunications System
(Universal Mobile Telecommunication System, "UMTS"
for short), a Worldwide Interoperability for Microwave Ac-
cess (Worldwide Interoperability for Microwave Access,
"WIMAX" for short) communications system or the like.
[0086] In the embodiments of the present invention,
user equipment (User Equipment, "UE" for short) may
include a terminal (Terminal), a mobile station (Mobile
Station, "MS" for short), a mobile terminal (Mobile Ter-
minal), and the like. The user equipment may communi-
cate with one or more core networks through a radio ac-
cess network (Radio Access Network, "RAN" for short).
For example, the user equipment may be a mobile phone
(alsoreferred to as a "cellular" phone) or a computer with
a mobile terminal. For example, the user equipment may
also be a portable, pocket-sized, handheld, computer
built-in, orin-vehicle mobile apparatus, which exchanges
voice and/or data with the radio access network.

[0087] A base station device in the embodiments of
the presentinvention may be a base station (Base Trans-
ceiver Station, "BTS" for short) in GSM or CDMA, may
be a base station (NodeB, "NB" for short) in WCDMA, or
may further be an evolved NodeB (Evolutional Node B,
"eNB" for short) in LTE.

[0088] It should be understood that, "transmission of
a physical downlink control channel" mentioned in the
embodiments of the present invention includes "sending
and receiving a physical downlink control channel”, and
refers to: Transmit data, for example, scheduling infor-
mation or DCI (Downlink Control Information, downlink
control information), of a physical downlink control chan-
nel on the physical downlink control channel, for exam-
ple, on a PDCCH or an EPDCCH.

[0089] It should be further understood that, a physical
resource block in the embodiments of the presentinven-
tion may be a PRB (Physical Resource Block). The PRB
is a resource used for data transmission. A size of the
resource is measured by using a frequency (a unitis car-
rier) and time (a unit is timeslot). Generally, one PRB
includes 12 consecutive carriers in a frequency domain
and one timeslot in a time domain.

[0090] It should be noted that, an essence of the em-
bodiments of the present invention may be understood
as: A physical downlink control channel is divided into a
pre-known physical downlink control channel and a phys-
ical downlink control channel that is not pre-known. Pre-
knowing refers to: A base station device and user equip-
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ment already pre-know configuration information of the
physical downlink control channel. In the present inven-
tion, the pre-known physical downlink control channel is
sent on a predefined resource, to configure the physical
downlink control channel that is not pre-known. It should
be noted that, in the embodiments of the present inven-
tion, the first physical downlink control channel is a phys-
ical downlink control channel that is not pre-known, and
the second, third, and fourth physical downlink control
channels are pre-known physical downlink control chan-
nels.

[0091] FIG. 1 is a schematic flowchart of a physical
downlink control channel sending method according to
an embodiment of the present invention. The method is
implemented in a base station device. As shown in the
figure, a process of the physical downlink control channel
sending method in this embodiment may include the fol-
lowing steps.

[0092] S101: Send configuration information of a first
physical downlink control channel on a predefined re-
source, where the configuration information of the first
physical downlink control channel is used to indicate
manners of sending and receiving the first physical down-
link control channel.

[0093] The predefined resource may be one or more
time frequency resources, but is not limited to the time
frequency resource. For example, the predefined re-
source may be a code domain resource, and/or a spatial
resource. It should be noted that, this embodiment of the
present invention is described by using a time frequency
resource as an example.

[0094] The predefined resource is a part of a prede-
fined narrowband resource, and a physical downlink con-
trol channel is a part of the predefined resource on the
predefined narrowband resource, or is a part of the pre-
defined resource on another narrowband resource that
is not predefined. In an optional embodiment, referring
to a schematic diagram, shown in FIG. 13, of a frequency
band resource, a relationship among the predefined nar-
rowband resource, another narrowband resource that is
not predefined, and the physical downlink control channel
is shown in the figure. Predefining refers to: The base
station device and user equipment already predefine
configuration information, for example, a location of a
resource used for transmission and a quantity of resourc-
es used for transmission, and a scrambling sequence
used for transmission. It should be understood that the
predefined resource and the predefined narrowband re-
source respectively are a resource whose configuration
information is already predefined and a narrowband re-
source whose configuration information is already pre-
defined.

[0095] The physical downlink control channel is a con-
trol channel carrying scheduling information. For exam-
ple, the physical downlink control channel in this embod-
iment of the present invention includes one or more of a
PDCCH, an EPDCCH, an RPDCCH, or the like, and es-
pecially, referstoan EPDCCH. The method in the present
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invention is described by using an example in which the
physical downlink control channel is an EPDCCH. In ad-
dition, configuration information of the physical downlink
control channel may indicate a transmission manner of
the physical downlink control channel, or a manner of
transmitting data of the physical downlink control channel
on the physical downlink control channel, for example, a
location of a resource used for transmission and a quan-
tity of resources used for transmission, a scrambling se-
quence used for transmission, and configuration of an
uplink control channel (PUCCH, Physical Uplink Control
Channel).

[0096] Further, the configuration information of the
physical downlink control channel includes configuration
information of a common search space (that is, "CSS")
in the physical downlink control channel, and/or config-
uration information of a user equipment specific search
space (that is, "USS") in the physical downlink control
channel. The physical downlink control channel especial-
ly refers to the first physical downlink control channel and
a third physical downlink control channel. For example,
the configuration information of the first physical downlink
control channel includes configuration information of a
CSS and/or configuration information of a USS in the first
physical downlink control channel, and configuration in-
formation of the third physical downlink control channel
includes configuration information of a CSS and/or con-
figuration information of a USS in the third physical down-
link control channel.

[0097] Specifically, the base station device sends the
configuration information of the first physical downlink
control channel on the predefined resource. The config-
uration information of the first physical downlink control
channel is used to indicate the manners of sending and
receiving the first physical downlink control channel. The
manner of receiving, by the user equipment, the first
physical downlink control channel may be, for example,
a location of a resource used to receive the first physical
downlink control channel and a quantity of resources
used to receive the first physical downlink control chan-
nel, aused scrambling sequence, and a used uplink con-
trol channel resource.

[0098] Further, the predefined resource may be a part
or all of a physical downlink control channel resource.
The physical downlink control channel resource is a set
ofaresource to which the physical downlink control chan-
nel is mapped, and a quantity of the physical downlink
control channel resources is one or more. It should be
noted that, that "the physical downlink control channel
resource is a setof aresource to which the physical down-
link control channelis mapped" refers to that "the physical
downlink control channel resource is a set of a resource
to which the physical downlink control channel may be
mapped". For example, the predefined resource is a part
of a CSS resource of a pre-known physical downlink con-
trol channel. In this embodiment of the present invention,
other configuration information of a physical downlink
control channel resource of the CSS (for example, con-
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figuration information of all CSSs in the physical downlink
control channel of the CSS, or configuration information
of a USS in the physical downlink control channel of the
CSS) may be sent by using the predefined resource. Fur-
thermore, if one or more physical downlink control chan-
nel resources are defined in a communications system,
the configuration information of the physical downlink
control channel may be used to configure a physical
downlink control channel on the one or more physical
downlink control channel resources. For example, the
predefined resource is a part or all of a CSS resource of
a pre-known physical downlink control channel resource.
In this embodiment of the present invention, physical
downlink control channel configuration of one or more
physical downlink control channel resources other than
the pre-known physical downlink control channel re-
source may be sent on the predefined resource.

[0099] Basedon the foregoing description, in a specific
implementation process, a specific implementation man-
ner of sending, by the base station device, the configu-
ration information of the first physical downlink control
channel on the predefined resource may be implemented
by using the following three solutions.

[0100] Solution 1: The base station device sends aran-
dom access response message on the predefined re-
source, where the random access response message
carries the configuration information of the first physical
downlink control channel. The "carrying" herein may refer
to "including", that is, the random access response mes-
sage includes the configuration information of the first
physical downlink control channel.

[0101] Alternatively, the base station device sends
scheduling information of the random access response
message on the predefined resource, where the sched-
uling information of the random access response mes-
sage is used to indicate manners of sending and receiv-
ing the random access response message; and sends
the random access response message according to the
scheduling information of the random access response
message, and adds the configuration information of the
first physical downlink control channel to the random ac-
cess response message. It should be noted thatthe man-
ner of receiving, by the user equipment, the random ac-
cess response message may be, for example, a location
of a resource block used to receive the random access
response message and a quantity of resource blocks
used to receive the random access response message,
and/or a used modulation and coding scheme. Further,
a specific operation of "sending, by the base station de-
vice, the scheduling information of the random access
response message on the predefined resource" may be:
first determining, by the base station device, a common
search space on the predefined resource; then, sending,
inthe common search space, a second physical downlink
control channel used to schedule the random access re-
sponse message, where the second physical downlink
control channel carries the scheduling information of the
random access response message. Similarly, the "car-
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rying" herein may also refer to "including".

[0102] Inthe foregoing description, the random access
response message is an RAR (Random Access Re-
sponse) message, and how to send a common message
before the RAR is not limited in this embodiment of the
present invention. For example, how to send a public
broadcast channel (PBCH, Public Broadcast Channel)
and a system message (SIB1 (System Information
Block), or Sl) before the RAR is not limited in the present
invention. Certainly, the common message before the
RAR may be used to configure the predefined resource.
[0103] Optionally, the base station device may imple-
ment, by using the following method, an operation of
"sending the random access response message, and
adding the configuration information of the first physical
downlink control channel to the random access response
message": sending, by the base station device, the ran-
dom access response message, and adding indication
information to the random access response message,
where the indication information includes the configura-
tion information of the first physical downlink control
channel. In an optional implementation manner, the first
physical downlink control channel is used to schedule a
random access contention resolution message Msg4,
that is, the indication information carried in the random
access response message includes configuration infor-
mation of a physical downlink control channel of the ran-
dom access contention resolution message Msg4.
[0104] Further, optionally, the base station device may
implement, by using the following two manners, an op-
eration of "sending the random access response mes-
sage, and adding the configuration information of the first
physical downlink control channel to the random access
response message". 1. The base station device sends
the random access response message, and adds indi-
cation information to the random access response mes-
sage, where the indication information includes sched-
uling information of a random access contention resolu-
tion message, and the scheduling information of the ran-
dom access contention resolution message is used to
indicate manners of sending and receiving the random
access contention resolution message; and sends the
random access contention resolution message, where
the random access contention resolution message car-
ries the configuration information of the first physical
downlink control channel. Similarly, the "carrying" herein
may also refer to "including”. 2. The base station device
sends the random access response message, and adds
indication information to the random access response
message, where the indication information includes con-
figuration information of a third physical downlink control
channel, the configuration information of the third phys-
ical downlink control channel is used to indicate manners
of sending and receiving the third physical downlink con-
trol channel, the third physical downlink control channel
is used to transmit scheduling information of a random
access contention resolution message, the scheduling
information of the random access contention resolution
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message is used to indicate manners of sending and
receiving the random access contention resolution mes-
sage, and the configuration information of the third phys-
ical downlink control channel includes configuration in-
formation of a common search space in the third physical
downlink control channel, and/or configuration informa-
tion of a user equipment specific search space in a phys-
ical downlink control resource of the third physical down-
link control channel; and sends the random access con-
tention resolution message, where the random access
contention resolution message carries the configuration
information of the first physical downlink control channel.
[0105] Inthe foregoing description, the random access
contention resolution message may be an MSG4. The
MSG4 may be used to resolve a problem of conflicts in
a random access process caused by the fact that the
userequipment selects a same random access resource,
forexample, the user equipment chooses to send a same
random access preamble sequence on a same time fre-
quency resource. It should be noted that, a difference
from this embodiment of the present invention lies in:
According to an existing protocol, the RAR message car-
ries only scheduling information of an MSG3 (that is, a
random access procedure message 3), and does not car-
ry scheduling information of the MSG4 or a third physical
downlink control channel used to transmit scheduling in-
formation of the MSG4.

[0106] Further optionally, the base station device may
implement, by using the following two manners, an op-
eration of "adding the indication information to the ran-
dom access response message". 1. The base station
device adds a new field to the random access response
message, where the new field includes the indication in-
formation. 2. The base station device re-explains an ex-
isting field in the random access response message, and
adds the indication information to the existing field that
is re-explained. The re-explaining an existing field is: Re-
define usage of some bits of the existing field. In an op-
tional example, referring to a schematic diagram, shown
in FIG. 14, of fields of the random access response mes-
sage, as shown in the figure, a UL Grant field is used to
schedule the MSG3, and the field occupies a capacity of
20 bits. However, in a scenario of a narrowband resource,
fewer bits than 20 bits are needed to schedule the MSG3.
In this embodiment of the present invention, the field may
be re-explained, only several bits are used to schedule
the MSG3, and the remaining bits are used to transmit
the indication information.

[0107] Similarly, optionally, the base station device
may implement, by using the following two manners, an
operation of "adding the configuration information of the
first physical downlink control channel to the random ac-
cess response message". 1. The base station device
adds a new field to the random access response mes-
sage, where the new field includes the configuration in-
formation of the first physical downlink control channel.
2. The base station device re-explains an existing field
of the random access response message, and writes the
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configuration information of the first physical downlink
control channel into the existing field that is re-explained.
[0108] Solution 2. The base station device sends, on
the predefined resource, a data channel carrying the con-
figuration information of the first physical downlink control
channel. The data channel is sent in an unscheduled
manner. It should be noted that the existing data channel
is sentin a scheduled manner. In this embodiment of the
present invention, the scheduled manner is not used, for
example, a pre-known modulation and coding scheme
or a manner without feedback is used.

[0109] It should be noted that sending a data channel
refers to sending data of the data channel on the data
channel.

[0110] Optionally, the data channel in this solution may
be arandom access contention resolution message. That
is, the base station device sends the random access con-
tention resolution message on the predefined resource,
and adds the configuration information of the first phys-
ical downlink control channel to the random access con-
tention resolution message. In this embodiment, a meth-
od for transmitting a message before the random access
contention resolution message is not limited, and a man-
ner of determining the predefined resource is not limited.
For example, information about the predefined resource
is determined in a manner of notification by using a sys-
tem message or a random access response message,
or in a manner of determining by using a pre-known rule.
[0111] Inan optional example, an implementation sce-
nario of this solution may be as follows.

[0112] The base station device sends, on a predefined
narrowband resource, a message carrying configuration
information of an EPDCCH. A manner of sending the
message carrying the configuration information of the
EPDCCH may be a modulation and coding scheme. The
configuration information of the EPDCCH may be con-
figuration information of a CSS in the EPDCCH on one
or more EPDCCH resources, for example, on the prede-
fined narrowband resource, or may be configuration in-
formation of a CSS in an EPDCCH on another narrow-
band resource. The configuration information of the CSS
may be, for example, a location of a PRB of the CSS,
and/or a size of the PRB, and/or a starting symbol loca-
tion, and/or a transmission manner (for example, a cen-
tralized manner or a distributed manner), and/or a sub-
frame mode.

[0113] Theuserequipmentreceives,onthe predefined
narrowband resource, the message carrying the config-
uration information of the CSS in the EPDCCH, obtains
the configuration information of the CSS in the EPDCCH
according to the received message, and listens to the
EPDCCH in a CSS on a narrowband resource of the se-
lected EPDCCH.

[0114] A network determines configuration of a CSS
in an EPDCCH on one or more EPDCCH resources,
sends, on the predefined narrowband resource, a mes-
sage carrying the determined configuration information
of the CSS in the EPDCCH, and sends the EPDCCH in
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the CSS in the EPDCCH on the selected one or more
EPDCCH narrowband resources, so that the user equip-
ment may listen to the EPDCCH in the CSS in the EPD-
CCH on the same selected EPDCCH narrowband re-
source.

[0115] It should be noted that, the user equipment and
the network need to determine the selected EPDCCH
narrowband resource according to a same rule, to ensure
that the narrowband resource on which the user equip-
ment listens to the EPDCCH is the same as the narrow-
band resource on which the network sends the EPDCCH.
[0116] In addition, optionally, the configuration infor-
mation of the CSS in the EPDCCH may be configuration
information of a USS in the EPDCCH, and this example
is not listed.

[0117] Solution 3. The base station device sends a
fourth physical downlink control channel on the prede-
fined resource, where the fourth physical downlink con-
trol channel carries the configuration information of the
first physical downlink control channel. Similarly, the "car-
rying" herein may also refer to "including”.

[0118] Alternatively, the base station device sends the
fourth physical downlink control channel on the prede-
fined resource, and sends, according to the fourth phys-
ical downlink control channel, a message carrying the
configuration information of the first physical downlink
control channel. The message carrying the configuration
information of the first physical downlink control channel
may be acommon message, or a user equipment specific
message.

[0119] Optionally, the fourth physical downlink control
channel in this solution may be a physical downlink con-
trol channel used to schedule a random access conten-
tion resolution message. That is, the base station device
sends, on the predefined resource, the fourth physical
downlink control channel used to schedule the random
access contention resolution message, receives the ran-
dom access contention resolution message according to
the fourth physical downlink control channel, and adds
the configuration information of the first physical downlink
control channel to the random access contention reso-
lution message. Similarly, in this solution, a manner of
transmitting a channel and a message before the fourth
physical downlink control channel is not limited, and a
manner of determining the predefined resource is not
limited. For example, information about the predefined
resource is determined in a manner of notification by us-
ing a system message or a random access response
message, or in a manner of determining by using a pre-
known rule.

[0120] Inan optional example, animplementation sce-
nario of this solution may be as follows.

[0121] The base station device sends a fourth EPD-
CCH channel on a predefined narrowband resource.
Configuration information of a CSS on a physical down-
link control channel resource of the fourth EPDCCH is
pre-known, that is, the base station device and the user
equipment already pre-know the configuration informa-
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tion of the CSS on the physical downlink control channel
resource of the fourth EPDCCH, for example, a location
of a PRB of the CSS, and/or a size of the PRB, and/or a
starting symbol location, and/or a transmission manner
(for example, a centralized manner or a distributed man-
ner), and/or a subframe mode.

[0122] The user equipment receives the fourth EPD-
CCH channel on the predefined narrowband resource,
and obtains the configuration information of the first phys-
ical downlink control channel from the received fourth
EPDCCH channel; or receives, by using the received
fourth EPDCCH channel, a message carrying the con-
figuration information of the first physical downlink control
channel.

[0123] A network sends the fourth EPDCCH channel
on the predefined resource, and adds the configuration
information of the first physical downlink control channel
to the fourth physical downlink control channel; or sends,
according to the fourth physical downlink control channel,
a message carrying the configuration information of the
first physical downlink control channel.

[0124] Especially, in the foregoing solution 1, solution
2, and solution 3, the predefined resource may be a re-
source pre-stipulated in a system or standard, or may be
a resource notified by using signaling. The signaling is
one or more of Radio Resource Control common signal-
ing, Radio Resource Control dedicated signaling, Medi-
um Access Control signaling, a Medium Access Control
control element, a physical control channel, or control
information.

[0125] The predefined resource may be determined in
the following three manners.

[0126] Manner 1. The predefined resource is deter-
mined by using a preset rule. Optionally, the predefined
resource is determined according to a quantity of physical
resource blocks in the predefined resource, and the pre-
defined resource includes one or more physical resource
blocks. For example, an index of a starting PRB or an
ending PRB of the predefined resource is a function of
n. In an embodiment, assuming thatin solution 1, n PRBs
are used to send an RAR message, or in solution 2, n
PRBs are used to send configuration information of a
CSS in an EPDCCH, or in solution 3, a CSS in an EPD-
CCH includes n PRB resources, the index of the starting
PRB or the ending PRB of the predefined resource is an
integer multiple of n. In another embodiment, the index
of the starting PRB or the ending PRB of the predefined
resource is an integer multiple of n plus or minus a preset
compensation value. Further, if there are multiple prede-
fined resources, for example, 2 or 4, in PRBs starting
from a PRB whose index is an integer multiple of 2, in-
formation is transmitted only according to a quantity of
resources being 2, and in PRBs starting from a PRB
whose index is an integer multiple of 4, information is
transmitted only according to a quantity of resources be-
ing 4. It should be noted that, the predefined resource
may be determined uniquely in a specific moment, for
example, a predefined resource whose PRB is 2 or 4

10

15

20

25

30

35

40

45

50

55

16

may be determined uniquely.

[0127] Manner 2. The predefined resource is notified
by using higher-layer signaling. For example, many pre-
defined resources are configured in a higher layer, and
are notified to the user equipment by using a PBCH chan-
nel. It should be noted that, the predefined resource is
certain in a specific moment, and related configuration
information may be certain and known.

[0128] Manner 3. One or more resources are config-
ured by using higher-layer signaling, and the predefined
resource is determined from the one or more resources
by using a predefined rule. That is, the foregoing manner
1 and manner 2 are combined. A range is determined by
using higher-layer signaling, and a specific resource or
some specific resources are determined from the range
according to a rule.

[0129] S102: Send the first physical downlink control
channel according to the configuration information of the
first physical downlink control channel.

[0130] Specifically, the base station device determines
a sending parameter according to the configuration in-
formation of the first physical downlink control channel,
and sends the first physical downlink control channel ac-
cording to the sending parameter, so that the user equip-
mentreceives the first physical downlink control channel.
[0131] It should be noted that, if the configuration in-
formation of the first physical downlink control channel
is predefined, in S101, the configuration information of
the first physical downlink control channel does not need
to be sent, and the first physical downlink control channel
may be sent on the predefined resource.

[0132] That "the configuration information of the first
physical downlink control channelis predefined" includes
that "a part of the configuration information of the first
physical downlink control channel is predefined, and a
part is configured". That is, the configuration information
of the first physical downlink control channelincludes first
configuration information and second configuration infor-
mation, the first configuration information and the second
configuration information include one or more parameter
configurations of the first physical downlink control chan-
nel, the first configuration information is predefined, and
the second configuration information is configured.
[0133] In an optional specific implementation manner:
[0134] The random access response message carries
the first configuration information of the first physical
downlink control channel. Alternatively, the second phys-
ical downlink control channel carries the first configura-
tion information of the first physical downlink control
channel. For example, the second physical downlink con-
trol channel is a control channel used to schedule the
random access response message.

[0135] The second configuration information of the first
physical downlink control channel is predefined in the
system or standard. Alternatively, system information
carries the second configuration information of the first
physical downlink control channel.

[0136] As can be seen from the foregoing, in this em-
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bodiment of the present invention, first, configuration in-
formation of a physical downlink control channel is sent
on a predefined resource, and the physical downlink con-
trol channel is sent according to the configuration infor-
mation of the physical downlink control channel, thereby
implementing sending of a physical downlink control
channel, and resolving a problem that when narrowband
user equipment works in a system whose system band-
width is greater than an operating bandwidth of the nar-
rowband user equipment, transmission of a physical
downlink control channel cannot be implemented. The
physical downlink control channel includes but is not lim-
ited to a PDCCH channel and/or an EPDCCH channel.
[0137] FIG. 2is a schematic flowchart of another phys-
ical downlink control channel sending method according
to an embodiment of the present invention. The method
is implemented in a base station device, and includes a
specific implementation process of solution 1 mentioned
in the embodiment corresponding to FIG. 1. As shown in
the figure, a process of the physical downlink control
channel sending method in this embodiment may include
the following steps.

[0138] S201: Send a random access response mes-
sage on a predefined resource, where the random ac-
cess response message carries configuration informa-
tion of a first physical downlink control channel.

[0139] The random access response message is an
RAR (Random Access Response) message, and how to
send a common message before the RAR is not limited
in this embodiment of the presentinvention. Forexample,
how to send a public broadcast channel (PBCH, Public
Broadcast Channel) and a system message (SIB1 (Sys-
tem Information Block), or Sl) before the RAR is not lim-
ited in the presentinvention. Certainly, the common mes-
sage before the RAR may be used to configure the pre-
defined resource.

[0140] Specifically, the base station device sends the
random access response message on the predefined re-
source, where the random access response message
carries the configuration information of the first physical
downlink control channel. The "carrying" herein may refer
to "including", that is, the random access response mes-
sage includes the configuration information of the first
physical downlink control channel.

[0141] Inanoptionalimplementation manner, the base
station device may first send scheduling information of
the random access response message on the predefined
resource, where the scheduling information of the ran-
dom access response message is used to indicate man-
ners of sending and receiving the random access re-
sponse message; then, send the random access re-
sponse message according to the schedulinginformation
of the random access response message, and add the
configuration information of the first physical downlink
control channel to the random access response mes-
sage. It should be noted that the manner of receiving, by
user equipment, the random access response message
may be, for example, a location of a resource block used
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to receive the random access response message and a
quantity of resource blocks used to receive the random
access response message, and/or a used modulation
and coding scheme. Further, a specific operation of
"sending, by the base station device, the scheduling in-
formation of the random access response message on
the predefined resource" may be: first determining, by
the base station device, a common search space on the
predefined resource; then, sending, in the common
search space, a second physical downlink control chan-
nel used to schedule the random access response mes-
sage, where the second physical downlink control chan-
nel carries the scheduling information of the random ac-
cess response message. Similarly, the "carrying" herein
may also refer to "including".

[0142] Optionally, the base station device may imple-
ment, by using the following method, an operation of
"sending the random access response message, and
adding the configuration information of the first physical
downlink control channel to the random access response
message": sending, by the base station device, the ran-
dom access response message, and adding indication
information to the random access response message,
where the indication information includes the configura-
tion information of the first physical downlink control
channel. In an optional implementation manner, the first
physical downlink control channel is used to schedule a
random access contention resolution message Msg4,
that is, the indication information carried in the random
access response message includes configuration infor-
mation of a physical downlink control channel of the ran-
dom access contention resolution message Msg4.
[0143] Further, optionally, the base station device may
implement, by using the following two manners, an op-
eration of "sending the random access response mes-
sage, and adding the configuration information of the first
physical downlink control channel to the random access
response message". 1. The base station device sends
the random access response message, and adds indi-
cation information to the random access response mes-
sage, where the indication information includes sched-
uling information of a random access contention resolu-
tion message, and the scheduling information of the ran-
dom access contention resolution message is used to
indicate manners of sending and receiving the random
access contention resolution message; and sends the
random access contention resolution message, where
the random access contention resolution message car-
ries the configuration information of the first physical
downlink control channel. Similarly, the "carrying" herein
may also refer to "including". 2. The base station device
sends the random access response message, and adds
indication information to the random access response
message, where the indication information includes con-
figuration information of a third physical downlink control
channel, the configuration information of the third phys-
ical downlink control channel is used to indicate manners
of sending and receiving the third physical downlink con-
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trol channel, the third physical downlink control channel
is used to transmit scheduling information of a random
access contention resolution message, the scheduling
information of the random access contention resolution
message is used to indicate manners of sending and
receiving the random access contention resolution mes-
sage, and the configuration information of the third phys-
ical downlink control channel includes configuration in-
formation of a common search space in the third physical
downlink control channel, and/or configuration informa-
tion of a user equipment specific search space in a phys-
ical downlink control resource of the third physical down-
link control channel; and sends the random access con-
tention resolution message, where the random access
contention resolution message carries the configuration
information of the first physical downlink control channel.
[0144] Intheforegoing description, the random access
contention resolution message may be an MSG4. The
MSG4 may be used to resolve a problem of conflicts in
a random access process caused by the fact that the
user equipment selects a same random access resource,
for example, the user equipment chooses to send a same
random access preamble sequence on a same time fre-
quency resource. It should be noted that, a difference
from this embodiment of the present invention lies in:
According to an existing protocol, the RAR message car-
ries only scheduling information of an MSG3 (that is, a
random access procedure message 3), and does not car-
ry scheduling information of the MSG4 or a third physical
downlink control channel used to transmit scheduling in-
formation of the MSG4.

[0145] Further optionally, the base station device may
implement, by using the following two manners, an op-
eration of "adding the indication information to the ran-
dom access response message". 1. The base station
device adds a new field to the random access response
message, where the new field includes the indication in-
formation. 2. The base station device re-explains an ex-
isting field in the random access response message, and
adds the indication information to the existing field that
is re-explained. The re-explaining an existing field is: Re-
define usage of some bits of the existing field. In an op-
tional example, referring to a schematic diagram, shown
in FIG. 14, of fields of the random access response mes-
sage, as shown in the figure, a UL Grant field is used to
schedule the MSG3, and the field occupies a capacity of
20 bits. However, in a scenario of a narrowband resource,
fewer bits than 20 bits are needed to schedule the MSG3.
In this embodiment of the presentinvention, the field may
be re-explained, only several bits are used to schedule
the MSG3, and the remaining bits are used to transmit
the indication information.

[0146] Similarly, optionally, the base station device
may implement, by using the following two manners, an
operation of "adding the configuration information of the
first physical downlink control channel to the random ac-
cess response message". 1. The base station device
adds a new field to the random access response mes-
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sage, where the new field includes the configuration in-
formation of the first physical downlink control channel.
2. The base station device re-explains an existing field
of the random access response message, and writes the
configuration information of the first physical downlink
control channel into the existing field that is re-explained.
[0147] Especially, the predefined resource may be a
resource pre-stipulated in a system or standard, or may
be a resource notified by using signaling. The signaling
is one or more of Radio Resource Control common sig-
naling, Radio Resource Control dedicated signaling, Me-
dium Access Control signaling, a Medium Access Control
control element, a physical control channel, or control
information. The predefined resource in this embodiment
of the present invention may be determined in the follow-
ing three manners.

[0148] Manner 1. The predefined resource is deter-
mined by using a preset rule. Optionally, the predefined
resource is determined according to a quantity of physical
resource blocks in the predefined resource, and the pre-
defined resource includes one or more physical resource
blocks. For example, an index of a starting PRB or an
ending PRB of the predefined resource is a function of
n. Inan embodiment, assuming that in solution 1, n PRBs
are used to send an RAR message, or in solution 2, n
PRBs are used to send configuration information of a
CSS in an EPDCCH, or in solution 3, a CSS in an EPD-
CCH includes n PRB resources, the index of the starting
PRB or the ending PRB of the predefined resource is an
integer multiple of n. In another embodiment, the index
of the starting PRB or the ending PRB of the predefined
resource is an integer multiple of n plus or minus a preset
compensation value. Further, if there are multiple prede-
fined resources, for example, 2 or 4, in PRBs starting
from a PRB whose index is an integer multiple of 2, in-
formation is transmitted only according to a quantity of
resources being 2, and in PRBs starting from a PRB
whose index is an integer multiple of 4, information is
transmitted only according to a quantity of resources be-
ing 4. It should be noted that, the predefined resource
may be determined uniquely in a specific moment, for
example, a predefined resource whose PRB is 2 or 4
may be determined uniquely.

[0149] Manner 2. The predefined resource is notified
by using higher-layer signaling. For example, many pre-
defined resources are configured in a higher layer, and
are notified to the user equipment by using a PBCH chan-
nel. It should be noted that, the predefined resource is
certain in a specific moment, and related configuration
information may be certain and known.

[0150] Manner 3. One or more resources are config-
ured by using higher-layer signaling, and the predefined
resource is determined from the one or more resources
by using a predefined rule. That is, the foregoing manner
1 and manner 2 are combined. A range is determined by
using higher-layer signaling, and a specific resource or
some specific resources are determined from the range
according to a rule.
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[0151] S202: Send the first physical downlink control
channel according to the configuration information of the
first physical downlink control channel.

[0152] Specifically, the base station device determines
a sending parameter according to the configuration in-
formation of the first physical downlink control channel,
and sends the first physical downlink control channel ac-
cording to the sending parameter, so that the user equip-
ment receives the first physical downlink control channel.
[0153] It should be noted that, if the configuration in-
formation of the first physical downlink control channel
is predefined, in S201, the configuration information of
the first physical downlink control channel does not need
to be sent, and the first physical downlink control channel
may be sent on the predefined resource.

[0154] That "the configuration information of the first
physical downlink control channel is predefined" includes
that "a part of the configuration information of the first
physical downlink control channel is predefined, and a
part is configured". That is, the configuration information
of the first physical downlink control channel includes first
configuration information and second configuration infor-
mation, the first configuration information and the second
configuration information include one or more parameter
configurations of the first physical downlink control chan-
nel, the first configuration information is predefined, and
the second configuration information is configured.
[0155] In an optional specific implementation manner:
[0156] Therandom accessresponse message carries
the first configuration information of the first physical
downlink control channel. Alternatively, the second phys-
ical downlink control channel carries the first configura-
tion information of the first physical downlink control
channel. Forexample, the second physical downlink con-
trol channel is a control channel used to schedule the
random access response message.

[0157] The second configuration information of the first
physical downlink control channel is predefined in the
system or standard. Alternatively, system information
carries the second configuration information of the first
physical downlink control channel.

[0158] As can be seen from the foregoing, in this em-
bodiment of the presentinvention, first, an RAR message
is sent on a predefined resource, configuration informa-
tion of a first physical downlink control channel is added
to the RAR message, and the first physical downlink con-
trol channel is sent according to the configuration infor-
mation of the physical downlink control channel, thereby
implementing sending of a physical downlink control
channel, and resolving a problem that when narrowband
user equipment works in a system whose system band-
width is greater than an operating bandwidth of the nar-
rowband user equipment, transmission of a physical
downlink control channel cannot be implemented. The
physical downlink control channel includes but is not lim-
ited to a PDCCH channel and/or an EPDCCH channel.
[0159] FIG. 3 is a schematic flowchart of still another
physical downlink control channel sending method ac-
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cording to an embodiment of the present invention. The
method is implemented in a base station device, and in-
cludes a specific implementation process of solution 2
mentioned in the embodiment corresponding to FIG. 1.
As shown in the figure, a process of the physical downlink
control channel sending method in this embodiment may
include the following steps.

[0160] S301: Send, on a predefined resource, a data
channel carrying configuration information of a first phys-
ical downlink control channel.

[0161] The data channel is sent in an unscheduled
manner. It should be noted that the existing data channel
is sent in a scheduled manner. In this embodiment of the
present invention, the scheduled manner is not used, for
example, a pre-known modulation and coding scheme
or a manner without feedback is used. Specifically, the
base station device sends, on the predefined resource,
the data channel carrying the configuration information
of the first physical downlink control channel.

[0162] It should be noted that sending a data channel
refers to sending data of the data channel on the data
channel.

[0163] Optionally, the data channelin this solution may
be arandom access contention resolution message. That
is, the base station device sends the random access con-
tention resolution message on the predefined resource,
and adds the configuration information of the first phys-
ical downlink control channel to the random access con-
tention resolution message. In this embodiment, a meth-
od for transmitting a message before the random access
contention resolution message is not limited, and a man-
ner of determining the predefined resource is not limited.
For example, information about the predefined resource
is determined in a manner of notification by using a sys-
tem message or a random access response message,
or in a manner of determining by using a pre-known rule.
[0164] Inan optional example, animplementation sce-
nario of this solution may be as follows.

[0165] The base station device sends, on a predefined
narrowband resource, a message carrying configuration
information of an EPDCCH. A manner of sending the
message carrying the configuration information of the
EPDCCH may be a modulation and coding scheme. The
configuration information of the EPDCCH may be con-
figuration information of a CSS in the EPDCCH on one
or more EPDCCH resources, for example, on the prede-
fined narrowband resource, or may be configuration in-
formation of a CSS in an EPDCCH on another narrow-
band resource. The configuration information of the CSS
may be, for example, a location of a PRB of the CSS,
and/or a size of the PRB, and/or a starting symbol loca-
tion, and/or a transmission manner (for example, a cen-
tralized manner or a distributed manner), and/or a sub-
frame mode.

[0166] User equipment receives, on the predefined
narrowband resource, the message carrying the config-
uration information of the CSS in the EPDCCH, obtains
the configuration information of the CSS in the EPDCCH
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according to the received message, and listens to the
EPDCCH in a CSS on a narrowband resource of the se-
lected EPDCCH.

[0167] A network determines configuration of a CSS
in an EPDCCH on one or more EPDCCH resources,
sends, on the predefined narrowband resource, a mes-
sage carrying the determined configuration information
of the CSS in the EPDCCH, and sends the EPDCCH in
the CSS in the EPDCCH on the selected one or more
EPDCCH narrowband resources, so that the user equip-
ment may listen to the EPDCCH in the CSS in the EPD-
CCH on the same selected EPDCCH narrowband re-
source.

[0168] It should be noted that, the user equipment and
the network need to determine the selected EPDCCH
narrowband resource according to a same rule, to ensure
that the narrowband resource on which the user equip-
ment listens to the EPDCCH is the same as the narrow-
band resource on which the network sends the EPDCCH.
[0169] In addition, optionally, the configuration infor-
mation of the CSS in the EPDCCH may be configuration
information of a USS in the EPDCCH, and this example
is not listed.

[0170] Especially, the predefined resource may be a
resource pre-stipulated in a system or standard, or may
be a resource notified by using signaling. The signaling
is one or more of Radio Resource Control common sig-
naling, Radio Resource Control dedicated signaling, Me-
dium Access Control signaling, a Medium Access Control
control element, a physical control channel, or control
information. The predefined resource in this embodiment
of the present invention may be determined in the follow-
ing three manners.

[0171] Manner 1. The predefined resource is deter-
mined by using a preset rule. Optionally, the predefined
resource is determined according to a quantity of physical
resource blocks in the predefined resource, and the pre-
defined resource includes one or more physical resource
blocks. For example, an index of a starting PRB or an
ending PRB of the predefined resource is a function of
n. In an embodiment, assuming that n PRBs are used to
send an RAR message, an index of a starting PRB or an
ending PRB of the predefined resource is an integer mul-
tiple of n. In another embodiment, the index of the starting
PRB or the ending PRB of the predefined resource is an
integer multiple of n plus or minus a preset compensation
value. Further, if there are multiple predefined resources,
for example, 2 or 4, in PRBs starting from a PRB whose
index is an integer multiple of 2, information is transmitted
only according to a quantity of resources being 2, and in
PRBs starting from a PRB whose index is an integer mul-
tiple of 4, information is transmitted only according to a
quantity of resources being 4. It should be noted that, the
predefined resource may be determined uniquely in a
specific moment, for example, a predefined resource
whose PRB is 2 or 4 may be determined uniquely.
[0172] Manner 2. The predefined resource is notified
by using higher-layer signaling. For example, many pre-
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defined resources are configured in a higher layer, and
are notified to the user equipment by using a PBCH chan-
nel. It should be noted that, the predefined resource is
certain in a specific moment, and related configuration
information may be certain and known.

[0173] Manner 3. One or more resources are config-
ured by using higher-layer signaling, and the predefined
resource is determined from the one or more resources
by using a predefined rule. That is, the foregoing manner
1 and manner 2 are combined. A range is determined by
using higher-layer signaling, and a specific resource or
some specific resources are determined from the range
according to a rule.

[0174] S302: Send the first physical downlink control
channel according to the configuration information of the
first physical downlink control channel.

[0175] Specifically, the base station device determines
a sending parameter according to the configuration in-
formation of the first physical downlink control channel,
and sends the first physical downlink control channel ac-
cording to the sending parameter, so that the user equip-
ment receives the first physical downlink control channel.
[0176] It should be noted that, if the configuration in-
formation of the first physical downlink control channel
is predefined, in S301, the configuration information of
the first physical downlink control channel does not need
to be sent, and the first physical downlink control channel
may be sent on the predefined resource.

[0177] That "the configuration information of the first
physical downlink control channelis predefined" includes
that "a part of the configuration information of the first
physical downlink control channel is predefined, and a
part is configured". That is, the configuration information
of the first physical downlink control channelincludes first
configuration information and second configuration infor-
mation, the first configuration information and the second
configuration information include one or more parameter
configurations of the first physical downlink control chan-
nel, the first configuration information is predefined, and
the second configuration information is configured.
[0178] In an optional specific implementation manner:
[0179] The random access response message carries
the first configuration information of the first physical
downlink control channel. Alternatively, the second phys-
ical downlink control channel carries the first configura-
tion information of the first physical downlink control
channel. For example, the second physical downlink con-
trol channel is a control channel used to schedule the
random access response message.

[0180] The second configuration information of the first
physical downlink control channel is predefined in the
system or standard. Alternatively, system information
carries the second configuration information of the first
physical downlink control channel.

[0181] As can be seen from the foregoing, in this em-
bodiment of the present invention, first, a data channel
carrying a first physical downlink control channel is sent
on a predefined resource, and the first physical downlink
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control channel is sent according to configuration infor-
mation of the physical downlink control channel, thereby
implementing sending of a physical downlink control
channel, and resolving a problem that when narrowband
user equipment works in a system whose system band-
width is greater than an operating bandwidth of the nar-
rowband user equipment, transmission of a physical
downlink control channel cannot be implemented. The
physical downlink control channel includes but is not lim-
ited to a PDCCH channel and/or an EPDCCH channel.
[0182] FIG. 4 is a schematic flowchart of still another
physical downlink control channel sending method ac-
cording to an embodiment of the present invention. The
method is implemented in a base station device, and in-
cludes a specific implementation process of solution 3
mentioned in the embodiment corresponding to FIG. 1.
As shown in the figure, a process of the physical downlink
control channel sending method in this embodiment may
include the following steps.

[0183] S401: Send a fourth physical downlink control
channel on a predefined resource, where the fourth phys-
ical downlink control channel carries configuration infor-
mation of a first physical downlink control channel.
[0184] Optionally, the base station device may first
send the fourth physical downlink control channel on the
predefined resource, and then, send, according to the
fourth physical downlink control channel, a message car-
rying the configuration information of the first physical
downlink control channel. The message carrying the con-
figuration information of the first physical downlink control
channel may be a common message, or a user equip-
ment specific message.

[0185] Further optionally, the fourth physical downlink
control channel in this solution may be a physical down-
link control channel used to schedule a random access
contention resolution message. That is, the base station
device sends, on the predefined resource, the fourth
physical downlink control channel used to schedule the
random access contention resolution message, receives
the random access contention resolution message ac-
cording to the fourth physical downlink control channel,
and adds the configuration information of the first phys-
ical downlink control channel to the random access con-
tention resolution message. Similarly, in this solution, a
manner of transmitting a channel and a message before
the fourth physical downlink control channel is notlimited,
and a manner of determining the predefined resource is
not limited. For example, information about the prede-
fined resource is determined in a manner of notification
by using a system message or a random access re-
sponse message, orin a manner of determining by using
a pre-known rule.

[0186] Inan optional example, an implementation sce-
nario of this solution may be as follows.

[0187] The base station device sends a fourth EPD-
CCH channel on a predefined narrowband resource.
Configuration information of a CSS on a physical down-
link control channel resource of the fourth EPDCCH is
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pre-known, that is, the base station device and user
equipment already pre-know the configuration informa-
tion of the CSS on the physical downlink control channel
resource of the fourth EPDCCH, for example, a location
of a PRB of the CSS, and/or a size of the PRB, and/or a
starting symbol location, and/or a transmission manner
(for example, a centralized manner or a distributed man-
ner), and/or a subframe mode.

[0188] The user equipment receives the fourth EPD-
CCH channel on the predefined narrowband resource,
and obtains the configuration information of the first phys-
ical downlink control channel from the received fourth
EPDCCH channel; or receives, by using the received
fourth EPDCCH channel, a message carrying the con-
figuration information of the first physical downlink control
channel.

[0189] A network sends the fourth EPDCCH channel
on the predefined resource, and adds the configuration
information of the first physical downlink control channel
to the fourth physical downlink control channel; or sends,
accordingto the fourth physical downlink control channel,
a message carrying the configuration information of the
first physical downlink control channel.

[0190] Especially, the predefined resource may be a
resource pre-stipulated in a system or standard, or may
be a resource notified by using signaling. The signaling
is one or more of Radio Resource Control common sig-
naling, Radio Resource Control dedicated signaling, Me-
dium Access Control signaling, a Medium Access Control
control element, a physical control channel, or control
information. The predefined resource in this embodiment
of the present invention may be determined in the follow-
ing three manners.

[0191] Manner 1. The predefined resource is deter-
mined by using a preset rule. Optionally, the predefined
resource is determined according to a quantity of physical
resource blocks in the predefined resource, and the pre-
defined resource includes one or more physical resource
blocks. For example, an index of a starting PRB or an
ending PRB of the predefined resource is a function of
n. In an embodiment, assuming that a CSS in an EPD-
CCH includes n PRBs, an index of a starting PRB or an
ending PRB of the predefined resource is an integer mul-
tiple of n. In another embodiment, the index of the starting
PRB or the ending PRB of the predefined resource is an
integer multiple of n plus or minus a preset compensation
value. Further, if there are multiple predefined resources,
for example, 2 or 4, in PRBs starting from a PRB whose
index is an integer multiple of 2, information is transmitted
only according to a quantity of resources being 2, and in
PRBs starting from a PRB whose index is an integer mul-
tiple of 4, information is transmitted only according to a
quantity of resources being 4. It should be noted that, the
predefined resource may be determined uniquely in a
specific moment, for example, a predefined resource
whose PRB is 2 or 4 may be determined uniquely.
[0192] Manner 2. The predefined resource is notified
by using higher-layer signaling. For example, many pre-
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defined resources are configured in a higher layer, and
are notified to the user equipment by using a PBCH chan-
nel. It should be noted that, the predefined resource is
certain in a specific moment, and related configuration
information may be certain and known.

[0193] Manner 3. One or more resources are config-
ured by using higher-layer signaling, and the predefined
resource is determined from the one or more resources
by using a predefined rule. That is, the foregoing manner
1 and manner 2 are combined. A range is determined by
using higher-layer signaling, and a specific resource or
some specific resources are determined from the range
according to a rule.

[0194] S402: Send the first physical downlink control
channel according to the configuration information of the
first physical downlink control channel.

[0195] Specifically, the base station device determines
a sending parameter according to the configuration in-
formation of the first physical downlink control channel,
and sends the first physical downlink control channel ac-
cording to the sending parameter, so that the user equip-
ment receives the first physical downlink control channel.
[0196] It should be noted that, if the configuration in-
formation of the first physical downlink control channel
is predefined, in S401, the configuration information of
the first physical downlink control channel does not need
to be sent, and the first physical downlink control channel
may be sent on the predefined resource.

[0197] That "the configuration information of the first
physical downlink control channel is predefined" includes
that "a part of the configuration information of the first
physical downlink control channel is predefined, and a
part is configured". That is, the configuration information
ofthe first physical downlink control channel includes first
configuration information and second configuration infor-
mation, the first configuration information and the second
configuration information include one or more parameter
configurations of the first physical downlink control chan-
nel, the first configuration information is predefined, and
the second configuration information is configured.
[0198] In an optional specific implementation manner:
[0199] Therandom access response message carries
the first configuration information of the first physical
downlink control channel. Alternatively, the second phys-
ical downlink control channel carries the first configura-
tion information of the first physical downlink control
channel. Forexample, the second physical downlink con-
trol channel is a control channel used to schedule the
random access response message.

[0200] The second configuration information of the first
physical downlink control channel is predefined in the
system or standard. Alternatively, system information
carries the second configuration information of the first
physical downlink control channel.

[0201] As can be seen from the foregoing, in this em-
bodiment of the present invention, first, configuration in-
formation of a fourth physical downlink control channel
is sent on a predefined resource, configuration informa-

10

15

20

25

30

35

40

45

50

55

22

42

tion of a first PDCCH is added to the configuration infor-
mation of the fourth physical downlink control channel,
and the first physical downlink control channel is sent
according to the configuration information of the physical
downlink control channel, thereby implementing sending
of a physical downlink control channel, and resolving a
problem that when narrowband user equipment works in
a system whose system bandwidth is greater than an
operating bandwidth of the narrowband user equipment,
transmission of a physical downlink control channel can-
not be implemented. The physical downlink control chan-
nel includes but is not limited to a PDCCH channel and/or
an EPDCCH channel.

[0202] FIG. 5 is a schematic flowchart of a physical
downlink control channel receiving method according to
an embodiment of the present invention. The method is
implemented in user equipment. As shown in the figure,
a process of the physical downlink control channel re-
ceiving method in this embodiment may include the fol-
lowing steps.

[0203] S501: Receive configuration information of a
first physical downlink control channel on a predefined
resource, where the configuration information of the first
physical downlink control channel is used to indicate
manners of sending and receiving the first physical down-
link control channel.

[0204] The predefined resource may be one or more
time frequency resources, but is not limited to the time
frequency resource. For example, the predefined re-
source may be a code domain resource, and/or a spatial
resource. It should be noted that, this embodiment of the
present invention is described by using a time frequency
resource as an example.

[0205] The predefined resource is a part of a prede-
fined narrowband resource, and a physical downlink con-
trol channel is a part of the predefined resource on the
predefined narrowband resource, or is a part of the pre-
defined resource on another narrowband resource that
is not predefined. In an optional embodiment, referring
to a schematic diagram, shown in FIG. 13, of a frequency
band resource, a relationship among the predefined nar-
rowband resource, another narrowband resource that is
not predefined, and the physical downlink control channel
is shown in the figure. Predefining refers to: A base sta-
tion device and the user equipment already predefine
configuration information, for example, a location of a
resource used for transmission and a quantity of resourc-
es used for transmission, and a scrambling sequence
used for transmission. It should be understood that the
predefined resource and the predefined narrowband re-
source respectively are a resource whose configuration
information is already predefined and a narrowband re-
source whose configuration information is already pre-
defined.

[0206] The physical downlink control channel is a con-
trol channel carrying scheduling information. For exam-
ple, the physical downlink control channel in this embod-
iment of the present invention includes one or more of a
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PDCCH, an EPDCCH, an RPDCCH, or the like, and es-
pecially, referstoan EPDCCH. The method in the present
invention is described by using an example in which the
physical downlink control channel is an EPDCCH. In ad-
dition, configuration information of the physical downlink
control channel may indicate a transmission manner of
the physical downlink control channel, or a manner of
transmitting data of the physical downlink control channel
on the physical downlink control channel, for example, a
location of a resource used for transmission and a quan-
tity of resources used for transmission, a scrambling se-
quence used for transmission, and configuration of an
uplink control channel (PUCCH, Physical Uplink Control
Channel).

[0207] Further, the configuration information of the
physical downlink control channel includes configuration
information of a common search space (that is, "CSS")
in the physical downlink control channel, and/or config-
uration information of a user equipment specific search
space (that is, "USS") in the physical downlink control
channel. The physical downlink control channel especial-
ly refers to the first physical downlink control channel and
a third physical downlink control channel. For example,
the configuration information of the first physical downlink
control channel includes configuration information of a
CSS and/or configuration information of a USS in the first
physical downlink control channel, and configuration in-
formation of the third physical downlink control channel
includes configuration information of a CSS and/or con-
figuration information of a USS in the third physical down-
link control channel.

[0208] Specifically, the user equipment receives the
configuration information of the first physical downlink
control channel on the predefined resource. The manner
of receiving, by the user equipment, the first physical
downlink control channel may be, for example, a location
of a resource used to receive the first physical downlink
control channel and a quantity of resources used to re-
ceive the first physical downlink control channel, and/or
a used scrambling sequence, and/or a used uplink con-
trol channel resource.

[0209] Further, the predefined resource may be a part
or all of a physical downlink control channel resource.
The physical downlink control channel resource is a set
ofaresource to which the physical downlink control chan-
nel is mapped, and a quantity of the physical downlink
control channel resources is one or more. It should be
noted that, that "the physical downlink control channel
resource is a setof aresource to which the physical down-
link control channelis mapped" refers to that "the physical
downlink control channel resource is a set of a resource
to which the physical downlink control channel may be
mapped". For example, the predefined resource is a part
of a CSS resource of a pre-known physical downlink con-
trol channel. In this embodiment of the present invention,
other configuration information of a physical downlink
control channel resource of the CSS (for example, con-
figuration information of all CSSs in the physical downlink
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control channel of the CSS, or configuration information
of a USS in the physical downlink control channel of the
CSS) may be received by using the predefined resource.
Furthermore, if one or more physical downlink control
channel resources are defined in a communications sys-
tem, the configuration information of the physical down-
link control channel may be used to configure a physical
downlink control channel on the one or more physical
downlink control channel resources. For example, the
predefined resource is a part or all of a CSS resource of
a pre-known physical downlink control channel resource.
In this embodiment of the present invention, physical
downlink control channel configuration of one or more
physical downlink control channel resources other than
the pre-known physical downlink control channel re-
source may be received on the predefined resource.
[0210] Based on the foregoing description, in a specific
implementation process, a specific implementation man-
ner of receiving, by the user equipment, the configuration
information of the first physical downlink control channel
on the predefined resource may be implemented by using
the following three solutions.

[0211] Solution 1: The user equipment receives a ran-
dom access response message on the predefined re-
source, where the random access response message
carries the configuration information of the first physical
downlink control channel. The "carrying" herein may refer
to "including", that is, the random access response mes-
sage includes the configuration information of the first
physical downlink control channel.

[0212] Alternatively, the user equipment receives
scheduling information of the random access response
message on the predefined resource, where the sched-
uling information of the random access response mes-
sage is used to indicate manners of sending and receiv-
ing the random access response message; and receives
the random access response message according to the
scheduling information of the random access response
message, and obtains the configuration information of
the first physical downlink control channel carried in the
random access response message. It should be noted
that the manner of receiving, by the user equipment, the
random access response message may be, for example,
alocation of a resource block used to receive the random
access response message and a quantity of resource
blocks used toreceive the random access response mes-
sage, and/or a used modulation and coding scheme. Fur-
ther, a specific operation of "receiving, by the user equip-
ment, the scheduling information of the random access
response message on the predefined resource" may be:
first determining, by the user equipment, a common
search space on the predefined resource; then, receiv-
ing, in the common search space, a second physical
downlink control channel used to schedule the random
access response message, where the second physical
downlink control channel carries the scheduling informa-
tion of the random access response message. Similarly,
the "carrying" herein may also refer to "including”.
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[0213] Inthe foregoing description, the random access
response message is an RAR (Random Access Re-
sponse) message, and how to send a common message
before the RAR is not limited in this embodiment of the
present invention. For example, how to send a public
broadcast channel (PBCH, Public Broadcast Channel)
and a system message (SIB1 (System Information
Block), or Sl) before the RAR is not limited in the present
invention. Certainly, the common message before the
RAR may be used to configure the predefined resource.
[0214] Optionally, the user equipment may implement,
by using the following method, an operation of "receiving
the random access response message, and obtaining
the configuration information of the first physical downlink
control channel carried in the random access response
message": receiving, by the user equipment, the random
access response message, and obtaining indication in-
formation carried in the random access response mes-
sage, where the indication information includes the con-
figuration information of the first physical downlink control
channel. In an optional implementation manner, the first
physical downlink control channel is used to schedule a
random access contention resolution message Msg4,
that is, the indication information carried in the random
access response message includes configuration infor-
mation of a physical downlink control channel of the ran-
dom access contention resolution message Msg4.

[0215] Further, optionally, the user equipment may im-
plement, by using the following two manners, an opera-
tion of "receiving the random access response message,
and obtaining the configuration information of the first
physical downlink control channel carried in the random
access response message". 1. The user equipment re-
ceives the random access response message, and ob-
tains indication information carried in the random access
response message, where the indication information in-
cludes scheduling information of a random access con-
tention resolution message, and the scheduling informa-
tion of the random access contention resolution message
is used to indicate manners of sending and receiving the
random access contention resolution message; and re-
ceives the random access contention resolution mes-
sage, where the random access contention resolution
message carries the configuration information of the first
physical downlink control channel. Similarly, the "carry-
ing" herein may also refer to "including". 2. The user
equipment receives the random access response mes-
sage, and obtains indication information carried in the
random access response message, where the indication
information includes configuration information of a third
physical downlink control channel, the configuration in-
formation of the third physical downlink control channel
is used to indicate manners of sending and receiving the
third physical downlink control channel, the third physical
downlink control channel is used to transmit scheduling
information of a random access contention resolution
message, the scheduling information of the random ac-
cess contention resolution message is used to indicate
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manners of sending and receiving the random access
contention resolution message, and the configuration in-
formation of the third physical downlink control channel
includes configuration information of a common search
space in the third physical downlink control channel,
and/or configuration information of a user equipment spe-
cific search space in a physical downlink control resource
of the third physical downlink control channel; and re-
ceives the random access contention resolution mes-
sage according to the scheduling information of the ran-
dom access contention resolution message, and obtains
the configuration information of the first physical downlink
control channel carried in the random access contention
resolution message.

[0216] Inthe foregoing description, the random access
contention resolution message may be an MSG4. The
MSG4 may be used to resolve a problem of conflicts in
a random access process caused by the fact that the
userequipment selects a same random access resource,
for example, the user equipment chooses to receive a
same random access preamble sequence on a same
time frequency resource. It should be noted that, a dif-
ference from this embodiment of the present invention
lies in: According to an existing protocol, the RAR mes-
sage carries only scheduling information of an MSG3
(that is, a random access procedure message 3), and
does not carry scheduling information of the MSG4 or a
third physical downlink control channel used to transmit
scheduling information of the MSG4.

[0217] Further optionally, the base station device may
implement, by using the following two manners, an op-
eration of "adding the indication information to the ran-
dom access response message". 1. The base station
device adds a new field to the random access response
message, where the new field includes the indication in-
formation. 2. The base station device re-explains an ex-
isting field in the random access response message, and
adds the indication information to the existing field that
is re-explained. The re-explaining an existing field is: Re-
define usage of some bits of the existing field. In an op-
tional example, referring to a schematic diagram, shown
in FIG. 14, of fields of the random access response mes-
sage, as shown in the figure, a UL Grant field is used to
schedule the MSG3, and the field occupies a capacity of
20 bits. However, in a scenario of a narrowband resource,
fewer bits than 20 bits are needed to schedule the MSG3.
In this embodiment of the present invention, the field may
be re-explained, only several bits are used to schedule
the MSG3, and the remaining bits are used to transmit
the indication information.

[0218] Similarly, optionally, the base station device
may implement, by using the following two manners, an
operation of adding the configuration information of the
first physical downlink control channel to the random ac-
cessresponse message. 1. The base station device adds
a new field to the random access response message,
where the new field includes the configuration informa-
tion of the first physical downlink control channel. 2. The
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base station device re-explains an existing field of the
random access response message, and writes the con-
figuration information of the first physical downlink control
channel into the existing field that is re-explained.
[0219] Solution 2. The user equipmentreceives, onthe
predefined resource, a data channel carrying the config-
uration information of the first physical downlink control
channel. The data channel is received in an unscheduled
manner. It should be noted that the existing data channel
is received in a scheduled manner. In this embodiment
of the present invention, the scheduled manner is not
used, for example, a pre-known modulation and coding
scheme or a manner without feedback is used.

[0220] It should be noted that receiving a data channel
refers to sending data of the data channel on the data
channel.

[0221] Optionally, the data channel in this solution may
be arandom access contentionresolution message. That
is, the base station device receives the random access
contention resolution message on the predefined re-
source, and obtains the configuration information of the
first physical downlink control channel carried in the ran-
dom access contention resolution message. In this em-
bodiment, a method for transmitting a message before
the random access contention resolution message is not
limited, and a manner of determining the predefined re-
source is not limited. For example, information about the
predefined resource is determined in a manner of notifi-
cation by using a system message or a random access
response message, or in a manner of determining by
using a pre-known rule.

[0222] Inan optional example, an implementation sce-
nario of this solution may be as follows.

[0223] The base station device sends, on a predefined
narrowband resource, a message carrying configuration
information of an EPDCCH. A manner of sending the
message carrying the configuration information of the
EPDCCH may be a modulation and coding scheme. The
configuration information of the EPDCCH may be con-
figuration information of a CSS in the EPDCCH on one
or more EPDCCH resources, for example, on the prede-
fined narrowband resource, or may be configuration in-
formation of a CSS in an EPDCCH on another narrow-
band resource. The configuration information of the CSS
may be, for example, a location of a PRB of the CSS,
and/or a size of the PRB, and/or a starting symbol loca-
tion, and/or a transmission manner (for example, a cen-
tralized manner or a distributed manner), and/or a sub-
frame mode.

[0224] Theuserequipmentreceives,onthe predefined
narrowband resource, the message carrying the config-
uration information of the CSS in the EPDCCH, obtains
the configuration information of the CSS in the EPDCCH
according to the received message, and listens to the
EPDCCH in a CSS on a narrowband resource of the se-
lected EPDCCH.

[0225] A network determines configuration of a CSS
in an EPDCCH on one or more EPDCCH resources,
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sends, on the predefined narrowband resource, a mes-
sage carrying the determined configuration information
of the CSS in the EPDCCH, and sends the EPDCCH in
the CSS in the EPDCCH on the selected one or more
EPDCCH narrowband resources, so that the user equip-
ment may listen to the EPDCCH in the CSS in the EPD-
CCH on the same selected EPDCCH narrowband re-
source.

[0226] It should be noted that, the user equipment and
the network need to determine the selected EPDCCH
narrowband resource according to a same rule, to ensure
that the narrowband resource on which the user equip-
ment listens to the EPDCCH is the same as the narrow-
band resource on which the network sends the EPDCCH.
[0227] In addition, optionally, the configuration infor-
mation of the CSS in the EPDCCH may be configuration
information of a USS in the EPDCCH, and this example
is not listed.

[0228] Solution 3. The user equipment receives a
fourth physical downlink control channel on the prede-
fined resource, where the fourth physical downlink con-
trol channel carries the configuration information of the
first physical downlink control channel. Similarly, the "car-
rying" herein may also refer to "including”.

[0229] Alternatively, the user equipment receives the
fourth physical downlink control channel on the prede-
fined resource, and receives, according to the fourth
physical downlink control channel, a message carrying
the configuration information of the first physical downlink
control channel. The message carrying the configuration
information of the first physical downlink control channel
may be acommon message, or a user equipment specific
message.

[0230] Optionally, the fourth physical downlink control
channel in this solution may be a physical downlink con-
trol channel used to schedule a random access conten-
tion resolution message. That is, the user equipment re-
ceives, on the predefined resource, the fourth physical
downlink control channel used to schedule the random
access contention resolution message, receives the ran-
dom access contention resolution message according to
the fourth physical downlink control channel, and adds
the configuration information of the first physical downlink
control channel to the random access contention reso-
lution message. Similarly, in this solution, a manner of
transmitting a channel and a message before the fourth
physical downlink control channel is not limited, and a
manner of determining the predefined resource is not
limited. For example, information about the predefined
resource is determined in a manner of notification by us-
ing a system message or a random access response
message, or in a manner of determining by using a pre-
known rule.

[0231] Inan optional example, animplementation sce-
nario of this solution may be as follows.

[0232] The base station device sends a fourth EPD-
CCH channel on a predefined narrowband resource.
Configuration information of a CSS on a physical down-
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link control channel resource of the fourth EPDCCH is
pre-known, that is, the base station device and the user
equipment already pre-know the configuration informa-
tion of the CSS on the physical downlink control channel
resource of the fourth EPDCCH, for example, a location
of a PRB of the CSS, and/or a size of the PRB, and/or a
starting symbol location, and/or a transmission manner
(for example, a centralized manner or a distributed man-
ner), and/or a subframe mode.

[0233] The user equipment receives the fourth EPD-
CCH channel on the predefined narrowband resource,
and obtains the configuration information of the first phys-
ical downlink control channel from the received fourth
EPDCCH channel; or receives, by using the received
fourth EPDCCH channel, a message carrying the con-
figuration information of the first physical downlink control
channel.

[0234] A network sends the fourth EPDCCH channel
on the predefined resource, and adds the configuration
information of the first physical downlink control channel
to the fourth physical downlink control channel; or sends,
according to the fourth physical downlink control channel,
a message carrying the configuration information of the
first physical downlink control channel.

[0235] Especially, in the foregoing solution 1, solution
2, and solution 3, the predefined resource may be a re-
source pre-stipulated in a system or standard, or may be
a resource notified by using signaling. The signaling is
one or more of Radio Resource Control common signal-
ing, Radio Resource Control dedicated signaling, Medi-
um Access Control signaling, a Medium Access Control
control element, a physical control channel, or control
information.

[0236] The predefined resource may be determined in
the following three manners.

[0237] Manner 1. The predefined resource is deter-
mined by using a preset rule. Optionally, the predefined
resource is determined according to a quantity of physical
resource blocks in the predefined resource, and the pre-
defined resource includes one or more physical resource
blocks. For example, an index of a starting PRB or an
ending PRB of the predefined resource is a function of
n. In an embodiment, assuming thatin solution 1, n PRBs
are used to receive an RAR message, orin solution 2, n
PRBs are used to receive configuration information of a
CSS in an EPDCCH, or in solution 3, a CSS in an EPD-
CCH includes n PRB resources, the index of the starting
PRB or the ending PRB of the predefined resource is an
integer multiple of n. In another embodiment, the index
of the starting PRB or the ending PRB of the predefined
resource is an integer multiple of n plus or minus a preset
compensation value. Further, if there are multiple prede-
fined resources, for example, 2 or 4, in PRBs starting
from a PRB whose index is an integer multiple of 2, in-
formation is transmitted only according to a quantity of
resources being 2, and in PRBs starting from a PRB
whose index is an integer multiple of 4, information is
transmitted only according to a quantity of resources be-
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ing 4. It should be noted that, the predefined resource
may be determined uniquely in a specific moment, for
example, a predefined resource whose PRB is 2 or 4
may be determined uniquely.

[0238] Manner 2. The predefined resource is notified
by using higher-layer signaling. For example, many pre-
defined resources are configured in a higher layer, and
are notified to the user equipment by using a PBCH chan-
nel. It should be noted that, the predefined resource is
certain in a specific moment, and related configuration
information may be certain and known.

[0239] Manner 3. One or more resources are config-
ured by using higher-layer signaling, and the predefined
resource is determined from the one or more resources
by using a predefined rule. That is, the foregoing manner
1 and manner 2 are combined. A range is determined by
using higher-layer signaling, and a specific resource or
some specific resources are determined from the range
according to a rule.

[0240] S502: Receive the first physical downlink con-
trol channel according to the configuration information of
the first physical downlink control channel.

[0241] Specifically, the base station device determines
a receiving parameter according to the configuration in-
formation of the first physical downlink control channel,
and receives the first physical downlink control channel
according to the receiving parameter.

[0242] It should be noted that, if the configuration in-
formation of the first physical downlink control channel
is predefined, in S501, the configuration information of
the first physical downlink control channel does not need
to be received, and the first physical downlink control
channel may be received on the predefined resource.
[0243] That "the configuration information of the first
physical downlink control channelis predefined" includes
that "a part of the configuration information of the first
physical downlink control channel is predefined, and a
part is configured". That is, the configuration information
of the first physical downlink control channelincludes first
configuration information and second configuration infor-
mation, the first configuration information and the second
configuration information include one or more parameter
configurations of the first physical downlink control chan-
nel, the first configuration information is predefined, and
the second configuration information is configured.
[0244] In an optional specific implementation manner:
[0245] The random access response message carries
the first configuration information of the first physical
downlink control channel. Alternatively, the second phys-
ical downlink control channel carries the first configura-
tion information of the first physical downlink control
channel. For example, the second physical downlink con-
trol channel is a control channel used to schedule the
random access response message.

[0246] The second configuration information of the first
physical downlink control channel is predefined in the
system or standard. Alternatively, system information
carries the second configuration information of the first
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physical downlink control channel.

[0247] As can be seen from the foregoing, in this em-
bodiment of the present invention, first, configuration in-
formation of a physical downlink control channel is re-
ceived on a predefined resource, and the physical down-
link control channel is received according to the config-
uration information of the physical downlink control chan-
nel, thereby implementing receiving of a physical down-
link control channel, and resolving a problem that when
narrowband user equipment works in a system whose
system bandwidth is greater than an operating bandwidth
of the narrowband user equipment, transmission of a
physical downlink control channel cannot be implement-
ed. The physical downlink control channel includes but
is not limited to a PDCCH channel and/or an EPDCCH
channel.

[0248] FIG. 6 is a schematic flowchart of another phys-
ical downlink control channelreceiving method according
to an embodiment of the present invention. The method
is implemented in user equipment, and includes a spe-
cific implementation process of solution 5 mentioned in
the embodiment corresponding to FIG. 1. As shown in
the figure, a process of the physical downlink control
channel receiving method in this embodiment may in-
clude the following steps.

[0249] S601: Receive a random access response
message on a predefined resource, where the random
access response message carries configuration informa-
tion of a first physical downlink control channel.

[0250] The random access response message is an
RAR (Random Access Response) message, and how to
send a common message before the RAR is not limited
in this embodiment of the presentinvention. Forexample,
how to send a public broadcast channel (PBCH, Public
Broadcast Channel) and a system message (SIB1 (Sys-
tem Information Block), or Sl) before the RAR is not lim-
ited in the presentinvention. Certainly, the common mes-
sage before the RAR may be used to configure the pre-
defined resource.

[0251] Specifically, the user equipment receives the
random access response message on the predefined re-
source, where the random access response message
carries the configuration information of the first physical
downlink control channel. The "carrying" herein may refer
to "including", that is, the random access response mes-
sage includes the configuration information of the first
physical downlink control channel.

[0252] In an optional implementation manner, the user
equipment may first receive scheduling information of
the random access response message on the predefined
resource, where the scheduling information of the ran-
dom access response message is used to indicate man-
ners of sending and receiving the random access re-
sponse message; then, receive the random access re-
sponse message according to the schedulinginformation
of the random access response message, and obtain the
configuration information of the first physical downlink
control channel carried in the random access response
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message. It should be noted that the manner of receiving,
by the user equipment, the random access response
message may be, for example, a location of a resource
block used to receive the random access response mes-
sage and a quantity of resource blocks used to receive
the random access response message, and/or a used
modulation and coding scheme. Further, a specific op-
eration of "receiving, by the user equipment, the sched-
uling information of the random access response mes-
sage on the predefined resource" may be: first determin-
ing, by the user equipment, a common search space on
the predefined resource; then, receiving, in the common
search space, a second physical downlink control chan-
nel used to schedule the random access response mes-
sage, where the second physical downlink control chan-
nel carries the scheduling information of the random ac-
cess response message. Similarly, the "carrying" herein
may also refer to "including".

[0253] Optionally, the user equipment may implement,
by using the following method, an operation of "receiving
the random access response message, and obtaining
the configuration information of the first physical downlink
control channel carried in the random access response
message": receiving, by the user equipment, the random
access response message, and obtaining indication in-
formation carried in the random access response mes-
sage, where the indication information includes the con-
figuration information of the first physical downlink control
channel. In an optional implementation manner, the first
physical downlink control channel is used to schedule a
random access contention resolution message Msg4,
that is, the indication information carried in the random
access response message includes configuration infor-
mation of a physical downlink control channel of the ran-
dom access contention resolution message Msg4.
[0254] Further, optionally, the user equipment may im-
plement, by using the following two manners, an opera-
tion of "receiving the random access response message,
and obtaining the configuration information of the first
physical downlink control channel carried in the random
access response message". 1. The user equipment re-
ceives the random access response message, and ob-
tains indication information carried in the random access
response message, where the indication information in-
cludes scheduling information of a random access con-
tention resolution message, and the scheduling informa-
tion of the random access contention resolution message
is used to indicate manners of sending and receiving the
random access contention resolution message; and re-
ceives the random access contention resolution mes-
sage, where the random access contention resolution
message carries the configuration information of the first
physical downlink control channel. Similarly, the "carry-
ing" herein may also refer to "including". 2. The user
equipment receives the random access response mes-
sage, and obtains indication information carried in the
random access response message, where the indication
information includes configuration information of a third
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physical downlink control channel, the configuration in-
formation of the third physical downlink control channel
is used to indicate manners of sending and receiving the
third physical downlink control channel, the third physical
downlink control channel is used to transmit scheduling
information of a random access contention resolution
message, the scheduling information of the random ac-
cess contention resolution message is used to indicate
manners of sending and receiving the random access
contention resolution message, and the configuration in-
formation of the third physical downlink control channel
includes configuration information of a common search
space in the third physical downlink control channel,
and/or configuration information of a userequipment spe-
cific search space in a physical downlink control resource
of the third physical downlink control channel; and re-
ceives the random access contention resolution mes-
sage according to the scheduling information of the ran-
dom access contention resolution message, and obtains
the configuration information of the first physical downlink
control channel carried in the random access contention
resolution message.

[0255] Inthe foregoing description, the random access
contention resolution message may be an MSG4. The
MSG4 may be used to resolve a problem of conflicts in
a random access process caused by the fact that the
user equipment selects a same random accessresource,
for example, the user equipment chooses to receive a
same random access preamble sequence on a same
time frequency resource. It should be noted that, a dif-
ference from this embodiment of the present invention
lies in: According to an existing protocol, the RAR mes-
sage carries only scheduling information of an MSG3
(that is, a random access procedure message 3), and
does not carry scheduling information of the MSG4 or a
third physical downlink control channel used to transmit
scheduling information of the MSG4.

[0256] Further optionally, the base station device may
implement, by using the following two manners, an op-
eration of "adding the indication information to the ran-
dom access response message". 1. The base station
device adds a new field to the random access response
message, where the new field includes the indication in-
formation. 2. The base station device re-explains an ex-
isting field in the random access response message, and
adds the indication information to the existing field that
is re-explained. The re-explaining an existing field is: Re-
define usage of some bits of the existing field. In an op-
tional example, referring to a schematic diagram, shown
in FIG. 14, of fields of the random access response mes-
sage, as shown in the figure, a UL Grant field is used to
schedule the MSG3, and the field occupies a capacity of
20 bits. However, in a scenario of a narrowband resource,
fewer bits than 20 bits are needed to schedule the MSG3.
In this embodiment of the presentinvention, the field may
be re-explained, only several bits are used to schedule
the MSG3, and the remaining bits are used to transmit
the indication information.
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[0257] Similarly, optionally, the base station device
may implement, by using the following two manners, an
operation of adding the configuration information of the
first physical downlink control channel to the random ac-
cessresponse message. 1. The base station device adds
a new field to the random access response message,
where the new field includes the configuration informa-
tion of the first physical downlink control channel. 2. The
base station device re-explains an existing field of the
random access response message, and writes the con-
figuration information of the first physical downlink control
channel into the existing field that is re-explained.
[0258] Especially, the predefined resource may be a
resource pre-stipulated in a system or standard, or may
be a resource notified by using signaling. The signaling
is one or more of Radio Resource Control common sig-
naling, Radio Resource Control dedicated signaling, Me-
dium Access Control signaling, aMedium Access Control
control element, a physical control channel, or control
information. The predefined resource in this embodiment
of the present invention may be determined in the follow-
ing three manners.

[0259] Manner 1. The predefined resource is deter-
mined by using a preset rule. Optionally, the predefined
resource is determined according to a quantity of physical
resource blocks in the predefined resource, and the pre-
defined resource includes one or more physical resource
blocks. For example, an index of a starting PRB or an
ending PRB of the predefined resource is a function of
n. In an embodiment, assuming that n PRBs are used to
receive an RAR message, an index of a starting PRB or
an ending PRB of the predefined resource is an integer
multiple of n. In another embodiment, the index of the
starting PRB or the ending PRB of the predefined re-
source is an integer multiple of n plus or minus a preset
compensation value. Further, if there are multiple prede-
fined resources, for example, 2 or 4, in PRBs starting
from a PRB whose index is an integer multiple of 2, in-
formation is transmitted only according to a quantity of
resources being 2, and in PRBs starting from a PRB
whose index is an integer multiple of 4, information is
transmitted only according to a quantity of resources be-
ing 4. It should be noted that, the predefined resource
may be determined uniquely in a specific moment, for
example, a predefined resource whose PRB is 2 or 4
may be determined uniquely.

[0260] Manner 2. The predefined resource is notified
by using higher-layer signaling. For example, many pre-
defined resources are configured in a higher layer, and
are notified to the user equipment by using a PBCH chan-
nel. It should be noted that, the predefined resource is
certain in a specific moment, and related configuration
information may be certain and known.

[0261] Manner 3. One or more resources are config-
ured by using higher-layer signaling, and the predefined
resource is determined from the one or more resources
by using a predefined rule. That is, the foregoing manner
1 and manner 2 are combined. A range is determined by
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using higher-layer signaling, and a specific resource or
some specific resources are determined from the range
according to a rule.

[0262] S602: Receive the first physical downlink con-
trol channel according to the configuration information of
the first physical downlink control channel.

[0263] Specifically, the user equipment determines a
receiving parameter according to the configuration infor-
mation of the first physical downlink control channel, and
receives the first physical downlink control channel ac-
cording to the receiving parameter.

[0264] It should be noted that, if the configuration in-
formation of the first physical downlink control channel
is predefined, in S601, the configuration information of
the first physical downlink control channel does not need
to be received, and the first physical downlink control
channel may be received on the predefined resource.
[0265] That "the configuration information of the first
physical downlink control channel is predefined" includes
that "a part of the configuration information of the first
physical downlink control channel is predefined, and a
part is configured". That is, the configuration information
of the first physical downlink control channel includes first
configuration information and second configuration infor-
mation, the first configuration information and the second
configuration information include one or more parameter
configurations of the first physical downlink control chan-
nel, the first configuration information is predefined, and
the second configuration information is configured.
[0266] In an optional specific implementation manner:
[0267] Therandom access response message carries
the first configuration information of the first physical
downlink control channel. Alternatively, the second phys-
ical downlink control channel carries the first configura-
tion information of the first physical downlink control
channel. Forexample, the second physical downlink con-
trol channel is a control channel used to schedule the
random access response message.

[0268] The second configuration information of the first
physical downlink control channel is predefined in the
system or standard. Alternatively, system information
carries the second configuration information of the first
physical downlink control channel.

[0269] As can be seen from the foregoing, in this em-
bodiment of the presentinvention, first, an RAR message
is received on a predefined resource, configuration infor-
mation of a first physical downlink control channel carried
in the RAR message is obtained, and the first physical
downlink control channel is received according to the
configuration information of the first physical downlink
control channel, thereby implementing receiving of a
physical downlink control channel, and resolving a prob-
lem that when narrowband user equipment works in a
system whose system bandwidth is greater than an op-
erating bandwidth of the narrowband user equipment,
transmission of a physical downlink control channel can-
not be implemented. The physical downlink control chan-
nelincludes butis not limited to a PDCCH channel and/or
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an EPDCCH channel.

[0270] FIG. 7 is a schematic flowchart of still another
physical downlink control channel receiving method ac-
cording to an embodiment of the present invention. The
method is implemented in user equipment, and includes
a specific implementation process of solution 2 men-
tioned in the embodiment corresponding to FIG. 5. As
shown in the figure, a process of the physical downlink
control channel receiving method in this embodiment
may include the following steps.

[0271] S701: Receive, on a predefined resource, a da-
ta channel carrying configuration information of a first
physical downlink control channel.

[0272] The data channelisreceived in an unscheduled
manner. It should be noted that the existing data channel
is received in a scheduled manner. In this embodiment
of the present invention, the scheduled manner is not
used, for example, a pre-known modulation and coding
scheme or a manner without feedback is used. Specifi-
cally, the user equipment receives, on the predefined re-
source, the data channel carrying the configuration infor-
mation of the first physical downlink control channel.
[0273] Itshould be noted that receiving a data channel
refers to receiving data of the data channel on the data
channel.

[0274] Optionally, the data channelin this solution may
be arandom access contention resolution message. That
is, the base station device receives the random access
contention resolution message on the predefined re-
source, and obtains the configuration information of the
first physical downlink control channel carried in the ran-
dom access contention resolution message. In this em-
bodiment, a method for transmitting a message before
the random access contention resolution message is not
limited, and a manner of determining the predefined re-
source is not limited. For example, information about the
predefined resource is determined in a manner of notifi-
cation by using a system message or a random access
response message, or in a manner of determining by
using a pre-known rule.

[0275] Inan optional example, animplementation sce-
nario of this solution may be as follows.

[0276] The base station device sends, on a predefined
narrowband resource, a message carrying configuration
information of an EPDCCH. A manner of sending the
message carrying the configuration information of the
EPDCCH may be a modulation and coding scheme. The
configuration information of the EPDCCH may be con-
figuration information of a CSS in the EPDCCH on one
or more EPDCCH resources, for example, on the prede-
fined narrowband resource, or may be configuration in-
formation of a CSS in an EPDCCH on another narrow-
band resource. The configuration information of the CSS
may be, for example, a location of a PRB of the CSS,
and/or a size of the PRB, and/or a starting symbol loca-
tion, and/or a transmission manner (for example, a cen-
tralized manner or a distributed manner), and/or a sub-
frame mode.
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[0277] Theuserequipmentreceives, onthe predefined
narrowband resource, the message carrying the config-
uration information of the CSS in the EPDCCH, obtains
the configuration information of the CSS according to the
received message of the EPDCCH, and listens to the
EPDCCH in a CSS on a narrowband resource of a se-
lected EPDCCH.

[0278] A network determines configuration of a CSS
in an EPDCCH on one or more EPDCCH resources,
sends, on the predefined narrowband resource, a mes-
sage carrying the determined configuration information
of the CSS in the EPDCCH, and sends the EPDCCH in
the CSS in the EPDCCH on the selected one or more
EPDCCH narrowband resources, so that the user equip-
ment may listen to the EPDCCH in the CSS in the EPD-
CCH on the same selected EPDCCH narrowband re-
source.

[0279] It should be noted that, the user equipment and
the network need to determine the selected EPDCCH
narrowband resource according to a same rule, to ensure
that the narrowband resource on which the user equip-
ment listens to the EPDCCH is the same as the narrow-
band resource on which the network sends the EPDCCH.
[0280] In addition, optionally, the configuration infor-
mation of the CSS in the EPDCCH may be configuration
information of a USS in the EPDCCH, and this example
is not listed.

[0281] Especially, the predefined resource may be a
resource pre-stipulated in a system or standard, or may
be a resource notified by using signaling. The signaling
is one or more of Radio Resource Control common sig-
naling, Radio Resource Control dedicated signaling, Me-
dium Access Control signaling, a Medium Access Control
control element, a physical control channel, or control
information. The predefined resource in this embodiment
of the present invention may be determined in the follow-
ing three manners.

[0282] Manner 1. The predefined resource is deter-
mined by using a preset rule. Optionally, the predefined
resource is determined according to a quantity of physical
resource blocks in the predefined resource, and the pre-
defined resource includes one or more physical resource
blocks. For example, an index of a starting PRB or an
ending PRB of the predefined resource is a function of
n. In an embodiment, assuming that n PRBs are used to
receive configuration information of a CSS in an EPD-
CCH, an index of a starting PRB or an ending PRB of
the predefined resource is an integer multiple of n. In
another embodiment, the index of the starting PRB or
the ending PRB of the predefined resource is an integer
multiple of n plus or minus a preset compensation value.
Further, if there are multiple predefined resources, for
example, 2 or 4, in PRBs starting from a PRB whose
index is an integer multiple of 2, information is transmitted
only according to a quantity of resources being 2, and in
PRBs starting from a PRB whose index is an integer mul-
tiple of 4, information is transmitted only according to a
quantity of resources being 4. It should be noted that, the
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predefined resource may be determined uniquely in a
specific moment, for example, a predefined resource
whose PRB is 2 or 4 may be determined uniquely.
[0283] Manner 2. The predefined resource is notified
by using higher-layer signaling. For example, many pre-
defined resources are configured in a higher layer, and
are notified to the user equipment by using a PBCH chan-
nel. It should be noted that, the predefined resource is
certain in a specific moment, and related configuration
information may be certain and known.

[0284] Manner 3. One or more resources are config-
ured by using higher-layer signaling, and the predefined
resource is determined from the one or more resources
by using a predefined rule. That is, the foregoing manner
1 and manner 2 are combined. A range is determined by
using higher-layer signaling, and a specific resource or
some specific resources are determined from the range
according to a rule.

[0285] S702: Receive the first physical downlink con-
trol channel according to the configuration information of
the first physical downlink control channel.

[0286] Specifically, the user equipment determines a
receiving parameter according to the configuration infor-
mation of the first physical downlink control channel, and
receives the first physical downlink control channel ac-
cording to the receiving parameter.

[0287] It should be noted that, if the configuration in-
formation of the first physical downlink control channel
is predefined, in S701, the configuration information of
the first physical downlink control channel does not need
to be received, and the first physical downlink control
channel may be received on the predefined resource.
[0288] That "the configuration information of the first
physical downlink control channelis predefined" includes
that "a part of the configuration information of the first
physical downlink control channel is predefined, and a
part is configured". That is, the configuration information
of the first physical downlink control channelincludes first
configuration information and second configuration infor-
mation, the first configuration information and the second
configuration information include one or more parameter
configurations of the first physical downlink control chan-
nel, the first configuration information is predefined, and
the second configuration information is configured.
[0289] In an optional specific implementation manner:
[0290] The random access response message carries
the first configuration information of the first physical
downlink control channel. Alternatively, the second phys-
ical downlink control channel carries the first configura-
tion information of the first physical downlink control
channel. For example, the second physical downlink con-
trol channel is a control channel used to schedule the
random access response message.

[0291] The second configuration information of the first
physical downlink control channel is predefined in the
system or standard. Alternatively, system information
carries the second configuration information of the first
physical downlink control channel.
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[0292] As can be seen from the foregoing, in this em-
bodiment of the present invention, first, a data channel
carrying a physical downlink control channel is received
on a predefined resource, and the first physical downlink
control channel is received according to configuration in-
formation of the physical downlink control channel, there-
by implementing receiving of a physical downlink control
channel, and resolving a problem that when narrowband
user equipment works in a system whose system band-
width is greater than an operating bandwidth of the nar-
rowband user equipment, transmission of a physical
downlink control channel cannot be implemented. The
physical downlink control channel includes but is not lim-
ited to a PDCCH channel and/or an EPDCCH channel.
[0293] FIG. 8 is a schematic flowchart of still another
physical downlink control channel receiving method ac-
cording to an embodiment of the present invention. The
method is implemented in user equipment, and includes
a specific implementation process of solution 3 men-
tioned in the embodiment corresponding to FIG. 5. As
shown in the figure, a process of the physical downlink
control channel receiving method in this embodiment
may include the following steps.

[0294] S801: Receive a fourth physical downlink con-
trol channel on a predefined resource, where the fourth
physical downlink control channel carries configuration
information of a first physical downlink control channel.
[0295] Optionally, the userequipmentmay first receive
the fourth physical downlink control channel on the pre-
defined resource, and then, receive, according to the
fourth physical downlink control channel, a message car-
rying the configuration information of the first physical
downlink control channel. The message carrying the con-
figuration information of the first physical downlink control
channel may be a common message, or a user equip-
ment specific message.

[0296] Further optionally, the fourth physical downlink
control channel in this solution may be a physical down-
link control channel used to schedule a random access
contention resolution message. That is, the user equip-
ment receives, on the predefined resource, the fourth
physical downlink control channel used to schedule the
random access contention resolution message, receives
the random access contention resolution message ac-
cording to the fourth physical downlink control channel,
and adds the configuration information of the first phys-
ical downlink control channel to the random access con-
tention resolution message. Similarly, in this solution, a
manner of transmitting a channel and a message before
the fourth physical downlink control channel is notlimited,
and a manner of determining the predefined resource is
not limited. For example, information about the prede-
fined resource is determined in a manner of notification
by using a system message or a random access re-
sponse message, orin a manner of determining by using
a pre-known rule.

[0297] Inan optional example, an implementation sce-
nario of this solution may be as follows.
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[0298] The base station device sends a fourth EPD-
CCH channel on a predefined narrowband resource.
Configuration information of a CSS on a physical down-
link control channel resource of the fourth EPDCCH is
pre-known, that is, the base station device and the user
equipment already pre-know the configuration informa-
tion of the CSS on the physical downlink control channel
resource of the fourth EPDCCH, for example, a location
of a PRB of the CSS, and/or a size of the PRB, and/or a
starting symbol location, and/or a transmission manner
(for example, a centralized manner or a distributed man-
ner), and/or a subframe mode.

[0299] The user equipment receives the fourth EPD-
CCH channel on the predefined narrowband resource,
and obtains the configuration information of the first phys-
ical downlink control channel from the received fourth
EPDCCH channel; or receives, by using the received
fourth EPDCCH channel, a message carrying the con-
figuration information of the first physical downlink control
channel.

[0300] A network sends the fourth EPDCCH channel
on the predefined resource, and adds the configuration
information of the first physical downlink control channel
to the fourth physical downlink control channel; or sends,
according to the fourth physical downlink control channel,
a message carrying the configuration information of the
first physical downlink control channel.

[0301] Especially, the predefined resource may be a
resource pre-stipulated in a system or standard, or may
be a resource notified by using signaling. The signaling
is one or more of Radio Resource Control common sig-
naling, Radio Resource Control dedicated signaling, Me-
dium Access Control signaling, a Medium Access Control
control element, a physical control channel, or control
information. The predefined resource in this embodiment
of the presentinvention may be determined in the follow-
ing three manners.

[0302] Manner 1. The predefined resource is deter-
mined by using a preset rule. Optionally, the predefined
resource is determined according to a quantity of physical
resource blocks in the predefined resource, and the pre-
defined resource includes one or more physical resource
blocks. For example, an index of a starting PRB or an
ending PRB of the predefined resource is a function of
n. In an embodiment, assuming that a CSS in an EPD-
CCH includes n PRBs, an index of a starting PRB or an
ending PRB of the predefined resource is an integer mul-
tiple of n. In another embodiment, the index of the starting
PRB or the ending PRB of the predefined resource is an
integer multiple of n plus or minus a preset compensation
value. Further, if there are multiple predefined resources,
for example, 2 or 4, in PRBs starting from a PRB whose
index is an integer multiple of 2, information is transmitted
only according to a quantity of resources being 2, and in
PRBs starting from a PRB whose index is an integer mul-
tiple of 4, information is transmitted only according to a
quantity of resources being 4. It should be noted that, the
predefined resource may be determined uniquely in a
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specific moment, for example, a predefined resource
whose PRB is 2 or 4 may be determined uniquely.
[0303] Manner 2. The predefined resource is notified
by using higher-layer signaling. For example, many pre-
defined resources are configured in a higher layer, and
are notified to the user equipment by using a PBCH chan-
nel. It should be noted that, the predefined resource is
certain in a specific moment, and related configuration
information may be certain and known.

[0304] Manner 3. One or more resources are config-
ured by using higher-layer signaling, and the predefined
resource is determined from the one or more resources
by using a predefined rule. That is, the foregoing manner
1 and manner 2 are combined. A range is determined by
using higher-layer signaling, and a specific resource or
some specific resources are determined from the range
according to a rule.

[0305] S802: Receive the first physical downlink con-
trol channel according to the configuration information of
the first physical downlink control channel.

[0306] Specifically, the user equipment determines a
receiving parameter according to the configuration infor-
mation of the first physical downlink control channel, and
receives the first physical downlink control channel ac-
cording to the receiving parameter.

[0307] It should be noted that, if the configuration in-
formation of the first physical downlink control channel
is predefined, in S801, the configuration information of
the first physical downlink control channel does not need
to be received, and the first physical downlink control
channel may be received on the predefined resource.
[0308] That "the configuration information of the first
physical downlink control channel is predefined" includes
that "a part of the configuration information of the first
physical downlink control channel is predefined, and a
part is configured". That is, the configuration information
of the first physical downlink control channel includes first
configuration information and second configuration infor-
mation, the first configuration information and the second
configuration information include one or more parameter
configurations of the first physical downlink control chan-
nel, the first configuration information is predefined, and
the second configuration information is configured.
[0309] In an optional specific implementation manner:
[0310] Therandom access response message carries
the first configuration information of the first physical
downlink control channel. Alternatively, the second phys-
ical downlink control channel carries the first configura-
tion information of the first physical downlink control
channel. Forexample, the second physical downlink con-
trol channel is a control channel used to schedule the
random access response message.

[0311] The second configuration information of the first
physical downlink control channel is predefined in the
system or standard. Alternatively, system information
carries the second configuration information of the first
physical downlink control channel.

[0312] As can be seen from the foregoing, in this em-
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bodiment of the present invention, first, configuration in-
formation of a fourth physical downlink control channel
is received on a predefined resource, configuration infor-
mation of a first PDCCH carried in the configuration in-
formation of the fourth physical downlink control channel
is obtained, and the first physical downlink control chan-
nel is received according to the configuration information
of the physical downlink control channel, thereby imple-
menting receiving of a physical downlink control channel,
and resolving a problem that when narrowband user
equipment works in a system whose system bandwidth
is greater than an operating bandwidth of the narrowband
user equipment, transmission of a physical downlink con-
trol channel cannot be implemented. The physical down-
link control channelincludes butis notlimitedtoaPDCCH
channel and/or an EPDCCH channel.

[0313] FIG. 9 is a schematic structural diagram of a
base station device according to an embodiment of the
presentinvention. As shown in the figure, the base station
device in this embodiment of the present invention may
include at least a configuration information sending mod-
ule 910 and a control channel sending module 920.
[0314] The configuration information sending module
910 is configured to send configuration information of a
first physical downlink control channel on a predefined
resource, where the configuration information of the first
physical downlink control channel is used to indicate
manners of sending and receiving the first physical down-
link control channel.

[0315] The predefined resource may be one or more
time frequency resources, but is not limited to the time
frequency resource. For example, the predefined re-
source may be a code domain resource, and/or a spatial
resource. It should be noted that, this embodiment of the
present invention is described by using a time frequency
resource as an example.

[0316] The predefined resource is a part of a prede-
fined narrowband resource, and a physical downlink con-
trol channel is a part of the predefined resource on the
predefined narrowband resource, or is a part of the pre-
defined resource on another narrowband resource that
is not predefined. In an optional embodiment, referring
to a schematic diagram, shown in FIG. 13, of a frequency
band resource, a relationship among the predefined nar-
rowband resource, another narrowband resource that is
not predefined, and the physical downlink control channel
is shown in the figure. Predefining refers to: The base
station device and user equipment already predefine
configuration information, for example, a location of a
resource used for transmission and a quantity of resourc-
es used for transmission, and a scrambling sequence
used for transmission. It should be understood that the
predefined resource and the predefined narrowband re-
source respectively are a resource whose configuration
information is already predefined and a narrowband re-
source whose configuration information is already pre-
defined.

[0317] The physical downlink control channel is a con-
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trol channel carrying scheduling information. For exam-
ple, the physical downlink control channel in this embod-
iment of the present invention includes one or more of a
PDCCH, an EPDCCH, an RPDCCH, or the like, and es-
pecially, referstoan EPDCCH. The method in the present
invention is described by using an example in which the
physical downlink control channel is an EPDCCH. In ad-
dition, configuration information of the physical downlink
control channel may indicate a transmission manner of
the physical downlink control channel, or a manner of
transmitting data of the physical downlink control channel
on the physical downlink control channel, for example, a
location of a resource used for transmission and a quan-
tity of resources used for transmission, a scrambling se-
quence used for transmission, and configuration of an
uplink control channel (PUCCH, Physical Uplink Control
Channel).

[0318] Further, the configuration information of the
physical downlink control channel includes configuration
information of a common search space (that is, "CSS")
in the physical downlink control channel, and/or config-
uration information of a user equipment specific search
space (that is, "USS") in the physical downlink control
channel. The physical downlink control channel especial-
ly refers to the first physical downlink control channel and
a third physical downlink control channel. For example,
the configuration information of the first physical downlink
control channel includes configuration information of a
CSS and/or configuration information of a USS in the first
physical downlink control channel, and configuration in-
formation of the third physical downlink control channel
includes configuration information of a CSS and/or con-
figuration information of a USS in the third physical down-
link control channel.

[0319] Specifically, the configuration information send-
ing module 910 sends the configuration information of
the first physical downlink control channel on the prede-
fined resource. The configuration information of the first
physical downlink control channel is used to indicate the
manners of sending and receiving the first physical down-
link control channel. The manner of receiving, by the user
equipment, the first physical downlink control channel
may be, for example, a location of a resource used to
receive the first physical downlink control channel and a
quantity of resources used to receive the first physical
downlink control channel, and/or a used scrambling se-
quence, and/or a used uplink control channel resource.
[0320] Further, the predefined resource may be a part
or all of a physical downlink control channel resource.
The physical downlink control channel resource is a set
ofaresource to which the physical downlink control chan-
nel is mapped, and a quantity of the physical downlink
control channel resources is one or more. It should be
noted that, that "the physical downlink control channel
resource is a setof aresource to which the physical down-
link control channelis mapped" refers to that "the physical
downlink control channel resource is a set of a resource
to which the physical downlink control channel may be
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mapped". For example, the predefined resource is a part
of a CSS resource of a pre-known physical downlink con-
trol channel. In this embodiment of the present invention,
other configuration information of a physical downlink
control channel resource of the CSS (for example, con-
figuration information of all CSSs in the physical downlink
control channel of the CSS, or configuration information
of a USS in the physical downlink control channel of the
CSS) may be sent by using the predefined resource. Fur-
thermore, if one or more physical downlink control chan-
nel resources are defined in a communications system,
the configuration information of the physical downlink
control channel may be used to configure a physical
downlink control channel on the one or more physical
downlink control channel resources. For example, the
predefined resource is a part or all of a CSS resource of
a pre-known physical downlink control channel resource.
In this embodiment of the present invention, physical
downlink control channel configuration of one or more
physical downlink control channel resources other than
the pre-known physical downlink control channel re-
source may be sent on the predefined resource.

[0321] Basedon the foregoing description, in a specific
implementation process, a specific implementation man-
ner of sending, by the configuration information sending
module 910, the configuration information of the first
physical downlink control channel on the predefined re-
source may be implemented by using the following three
solutions.

[0322] Solution 1: The configuration information send-
ing module 910 sends a random access response mes-
sage on the predefined resource, where the random ac-
cess response message carries the configuration infor-
mation of the first physical downlink control channel. The
"carrying" herein may refer to "including”, that is, the ran-
dom access response message includes the configura-
tion information of the first physical downlink control
channel.

[0323] Alternatively, the configuration information
sending module 910 sends scheduling information of the
random access response message on the predefined re-
source, where the scheduling information of the random
access response message is used to indicate manners
of sending and receiving the random access response
message; and sends the random access response mes-
sage according to the scheduling information of the ran-
dom access response message, and adds the configu-
ration information of the first physical downlink control
channel to the random access response message. It
should be noted that the manner of receiving, by the user
equipment, the random access response message may
be, for example, a location of a resource block used to
receive the random access response message and a
quantity of resource blocks used to receive the random
access response message, and/or a used modulation
and coding scheme. Further, a specific operation of
"sending, by the configuration information sending mod-
ule 910, the scheduling information of the random access
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response message on the predefined resource" may be:
first determining, by the configuration information send-
ing module 910, a common search space on the prede-
fined resource; then, sending, in the common search
space, a second physical downlink control channel used
to schedule the random access response message,
where the second physical downlink control channel car-
ries the scheduling information of the random access re-
sponse message. Similarly, the "carrying" herein may al-
so refer to "including".

[0324] Inthe foregoing description, the random access
response message is an RAR (Random Access Re-
sponse) message, and how to send a common message
before the RAR is not limited in this embodiment of the
present invention. For example, how to send a public
broadcast channel (PBCH, Public Broadcast Channel)
and a system message (SIB1 (System Information
Block), or Sl) before the RAR is not limited in the present
invention. Certainly, the common message before the
RAR may be used to configure the predefined resource.
[0325] Optionally, the configuration information send-
ing module 910 may implement, by using the following
method, an operation of "sending the random access re-
sponse message, and adding the configuration informa-
tion of the first physical downlink control channel to the
random access response message": sending, by the
configuration information sending module 910, the ran-
dom access response message, and adding indication
information to the random access response message,
where the indication information includes the configura-
tion information of the first physical downlink control
channel. In an optional implementation manner, the first
physical downlink control channel is used to schedule a
random access contention resolution message Msg4,
that is, the indication information carried in the random
access response message includes configuration infor-
mation of a physical downlink control channel of the ran-
dom access contention resolution message Msg4.
[0326] Further, optionally, the configuration informa-
tion sending module 910 may implement, by using the
following two manners, an operation of "sending the ran-
dom access response message, and adding the config-
uration information of the first physical downlink control
channel to the random access response message". 1.
The configuration information sending module 910 sends
the random access response message, and adds indi-
cation information to the random access response mes-
sage, where the indication information includes sched-
uling information of a random access contention resolu-
tion message, and the scheduling information of the ran-
dom access contention resolution message is used to
indicate manners of sending and receiving the random
access contention resolution message; and sends the
random access contention resolution message, where
the random access contention resolution message car-
ries the configuration information of the first physical
downlink control channel. Similarly, the "carrying" herein
may also refer to "including". 2. The configuration infor-
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mation sending module 910 sends the random access
response message, and adds indication information to
the random access response message, where the indi-
cation information includes configuration information of
a third physical downlink control channel, the configura-
tion information of the third physical downlink control
channel is used to indicate manners of sending and re-
ceiving the third physical downlink control channel, the
third physical downlink control channelis used to transmit
scheduling information of a random access contention
resolution message, the scheduling information of the
random access contention resolution message is used
to indicate manners of sending and receiving the random
access contention resolution message, and the configu-
ration information of the third physical downlink control
channel includes configuration information of a common
search space in the third physical downlink control chan-
nel, and/or configuration information of a user equipment
specific search space in a physical downlink control re-
source of the third physical downlink control channel; and
sends the random access contention resolution mes-
sage, where the random access contention resolution
message carries the configuration information of the first
physical downlink control channel.

[0327] Inthe foregoing description, the random access
contention resolution message may be an MSG4. The
MSG4 may be used to resolve a problem of conflicts in
a random access process caused by the fact that the
userequipment selects a same random access resource,
forexample, the user equipment chooses to send a same
random access preamble sequence on a same time fre-
quency resource. It should be noted that, a difference
from this embodiment of the present invention lies in:
According to an existing protocol, the RAR message car-
ries only scheduling information of an MSG3 (that is, a
random access procedure message 3), and does not car-
ry scheduling information of the MSG4 or a third physical
downlink control channel used to transmit scheduling in-
formation of the MSG4.

[0328] Furtheroptionally, the configuration information
sending module 910 may implement, by using the follow-
ing two manners, an operation of "adding the indication
information to the random access response message".
1. The configuration information sending module 910
adds a new field to the random access response mes-
sage, where the new field includes the indication infor-
mation. 2. The configuration information sending module
910 re-explains an existing field in the random access
response message, and adds the indication information
to the existing field that is re-explained. The re-explaining
an existing field is: Re-define usage of some bits of the
existing field. In an optional example, referring to a sche-
matic diagram, shown in FIG. 14, of fields of the random
access response message, as shown in the figure, a UL
Grant field is used to schedule the MSG3, and the field
occupies a capacity of 20 bits. However, in a scenario of
a narrowband resource, fewer bits than 20 bits are need-
ed to schedule the MSG3. In this embodiment of the



67 EP 3 471 474 B1 68

present invention, the field may be re-explained, only
several bits are used to schedule the MSG3, and the
remaining bits are used to transmit the indication infor-
mation.

[0329] Similarly, optionally, the configuration informa-
tion sending module 910 may implement, by using the
following two manners, an operation of "adding the con-
figuration information of the first physical downlink control
channel to the random access response message". 1.
The configuration information sending module 910 adds
a new field to the random access response message,
where the new field includes the configuration informa-
tion of the first physical downlink control channel. 2. The
configuration information sending module 910 re-ex-
plains an existing field of the random access response
message, and writes the configuration information of the
first physical downlink control channel into the existing
field that is re-explained.

[0330] Solution 2. The configuration information send-
ing module 910 sends, on the predefined resource, a
data channel carrying the configuration information of the
first physical downlink control channel. The data channel
is sentin an unscheduled manner. It should be noted that
the existing data channel is sent in a scheduled manner.
In this embodiment of the present invention, the sched-
uled manner is not used, for example, a pre-known mod-
ulation and coding scheme or a manner without feedback
is used.

[0331] It should be noted that sending a data channel
refers to sending data of the data channel on the data
channel.

[0332] Optionally, the data channel in this solution may
be arandom access contentionresolution message. That
is, the configuration information sending module 910
sends the random access contention resolution message
on the predefined resource, and adds the configuration
information of the first physical downlink control channel
to the random access contention resolution message. In
this embodiment, a method for transmitting a message
before the random access contention resolution mes-
sage is not limited, and a manner of determining the pre-
defined resource is not limited. For example, information
about the predefined resource is determined in a manner
of notification by using a system message or a random
accessresponse message, orin amanner of determining
by using a pre-known rule.

[0333] Inanoptional example, an implementation sce-
nario of this solution may be as follows.

[0334] The configuration information sending module
910 sends, on a predefined narrowband resource, ames-
sage carrying configuration information of an EPDCCH.
A manner of sending the message carrying the configu-
ration information of the EPDCCH may be a modulation
and coding scheme. The configuration information of the
EPDCCH may be configuration information of a CSS in
the EPDCCH on one or more EPDCCH resources, for
example, on the predefined narrowband resource, or
may be configuration information of a CSS in an EPD-
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CCHon another narrowband resource. The configuration
information of the CSS may be, for example, a location
of a PRB of the CSS, and/or a size of the PRB, and/or a
starting symbol location, and/or a transmission manner
(for example, a centralized manner or a distributed man-
ner), and/or a subframe mode.

[0335] Theuserequipmentreceives, onthe predefined
narrowband resource, the message carrying the config-
uration information of the CSS in the EPDCCH, obtains
the configuration information of the CSS in the EPDCCH
according to the received message, and listens to the
EPDCCH in a CSS on a narrowband resource of the se-
lected EPDCCH.

[0336] A network determines configuration of a CSS
in an EPDCCH on one or more EPDCCH resources,
sends, on the predefined narrowband resource, a mes-
sage carrying the determined configuration information
of the CSS in the EPDCCH, and sends the EPDCCH in
the CSS in the EPDCCH on the selected one or more
EPDCCH narrowband resources, so that the user equip-
ment may listen to the EPDCCH in the CSS in the EPD-
CCH on the same selected EPDCCH narrowband re-
source.

[0337] Itshould be noted that, the user equipment and
the network need to determine the selected EPDCCH
narrowband resource according to a same rule, to ensure
that the narrowband resource on which the user equip-
ment listens to the EPDCCH is the same as the narrow-
band resource on which the network sends the EPDCCH.
[0338] In addition, optionally, the configuration infor-
mation of the CSS in the EPDCCH may be configuration
information of a USS in the EPDCCH, and this example
is not listed.

[0339] Solution 3. The configuration information send-
ing module 910 sends a fourth physical downlink control
channel on the predefined resource, where the fourth
physical downlink control channel carries the configura-
tion information of the first physical downlink control
channel. Similarly, the "carrying" herein may also refer
to "including".

[0340] Alternatively, the configuration information
sending module 910 sends the fourth physical downlink
control channel on the predefined resource, and sends,
accordingto the fourth physical downlink control channel,
a message carrying the configuration information of the
first physical downlink control channel. The message car-
rying the configuration information of the first physical
downlink control channel may be a common message,
or a user equipment specific message.

[0341] Optionally, the fourth physical downlink control
channel in this solution may be a physical downlink con-
trol channel used to schedule a random access conten-
tion resolution message. That is, the configuration infor-
mation sending module 910 sends, on the predefined
resource, the fourth physical downlink control channel
used to schedule the random access contention resolu-
tion message, receives the random access contention
resolution message according to the fourth physical
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downlink control channel, and adds the configuration in-
formation of the first physical downlink control channel
to the random access contention resolution message.
Similarly, in this solution, a manner of transmitting a chan-
nel and a message before the fourth physical downlink
control channel is not limited, and a manner of determin-
ing the predefined resource is not limited. For example,
information about the predefined resource is determined
in a manner of notification by using a system message
or a random access response message, or in a manner
of determining by using a pre-known rule.

[0342] Inan optional example, animplementation sce-
nario of this solution may be as follows.

[0343] The configuration information sending module
910 sends a fourth EPDCCH channel on a predefined
narrowband resource. Configuration information of a
CSS on a physical downlink control channel resource of
the fourth EPDCCH is pre-known, that s, the base station
device and the user equipment already pre-know the con-
figuration information of the CSS on the physical down-
link control channel resource of the fourth EPDCCH, for
example, a location of a PRB of the CSS, and/or a size
of the PRB, and/or a starting symbol location, and/or a
transmission manner (for example, a centralized manner
or a distributed manner), and/or a subframe mode.
[0344] The user equipment receives the fourth EPD-
CCH channel on the predefined narrowband resource,
and obtains the configuration information of the first phys-
ical downlink control channel from the received fourth
EPDCCH channel; or receives, by using the received
fourth EPDCCH channel, a message carrying the con-
figuration information of the first physical downlink control
channel.

[0345] A network sends the fourth EPDCCH channel
on the predefined resource, and adds the configuration
information of the first physical downlink control channel
to the fourth physical downlink control channel; or sends,
according to the fourth physical downlink control channel,
a message carrying the configuration information of the
first physical downlink control channel.

[0346] Especially, in the foregoing solution 1, solution
2, and solution 3, the predefined resource may be a re-
source pre-stipulated in a system or standard, or may be
a resource notified by using signaling. The signaling is
one or more of Radio Resource Control common signal-
ing, Radio Resource Control dedicated signaling, Medi-
um Access Control signaling, a Medium Access Control
control element, a physical control channel, or control
information.

[0347] The predefined resource may be determined in
the following three manners.

[0348] Manner 1. The predefined resource is deter-
mined by using a preset rule. Optionally, the predefined
resource is determined according to a quantity of physical
resource blocks in the predefined resource, and the pre-
defined resource includes one or more physical resource
blocks. For example, an index of a starting PRB or an
ending PRB of the predefined resource is a function of
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n. Inan embodiment, assuming that in solution 1, n PRBs
are used to send an RAR message, or in solution 2, n
PRBs are used to send configuration information of a
CSS in an EPDCCH, or in solution 3, a CSS in an EPD-
CCH includes n PRB resources, the index of the starting
PRB or the ending PRB of the predefined resource is an
integer multiple of n. In another embodiment, the index
of the starting PRB or the ending PRB of the predefined
resource is an integer multiple of n plus or minus a preset
compensation value. Further, if there are multiple prede-
fined resources, for example, 2 or 4, in PRBs starting
from a PRB whose index is an integer multiple of 2, in-
formation is transmitted only according to a quantity of
resources being 2, and in PRBs starting from a PRB
whose index is an integer multiple of 4, information is
transmitted only according to a quantity of resources be-
ing 4. It should be noted that, the predefined resource
may be determined uniquely in a specific moment, for
example, a predefined resource whose PRB is 2 or 4
may be determined uniquely.

[0349] Manner 2. The predefined resource is notified
by using higher-layer signaling. For example, many pre-
defined resources are configured in a higher layer, and
are notified to the user equipment by using a PBCH chan-
nel. It should be noted that, the predefined resource is
certain in a specific moment, and related configuration
information may be certain and known.

[0350] Manner 3. One or more resources are config-
ured by using higher-layer signaling, and the predefined
resource is determined from the one or more resources
by using a predefined rule. That is, the foregoing manner
1 and manner 2 are combined. A range is determined by
using higher-layer signaling, and a specific resource or
some specific resources are determined from the range
according to a rule.

[0351] The control channel sending module 920 is con-
figured to send the first physical downlink control channel
according to the configuration information of the first
physical downlink control channel.

[0352] Specifically, the control channel sending mod-
ule 920 determines a sending parameter according to
the configuration information of the first physical downlink
control channel, and sends the first physical downlink
control channel according to the sending parameter, so
that the user equipment receives the first physical down-
link control channel.

[0353] It should be noted that, if the configuration in-
formation of the first physical downlink control channel
is predefined, the configuration information sending mod-
ule 910 does not need to send the configuration informa-
tion of the first physical downlink control channel, and
may send the first physical downlink control channel on
the predefined resource.

[0354] That "the configuration information of the first
physical downlink control channelis predefined" includes
that "a part of the configuration information of the first
physical downlink control channel is predefined, and a
part is configured". That is, the configuration information
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of the first physical downlink control channel includes first
configuration information and second configuration infor-
mation, the first configuration information and the second
configuration information include one or more parameter
configurations of the first physical downlink control chan-
nel, the first configuration information is predefined, and
the second configuration information is configured.
[0355] In an optional specific implementation manner:
[0356] Therandom accessresponse message carries
the first configuration information of the first physical
downlink control channel. Alternatively, the second phys-
ical downlink control channel carries the first configura-
tion information of the first physical downlink control
channel. Forexample, the second physical downlink con-
trol channel is a control channel used to schedule the
random access response message.

[0357] The second configuration information of the first
physical downlink control channel is predefined in the
system or standard. Alternatively, system information
carries the second configuration information of the first
physical downlink control channel.

[0358] FIG. 10 is a schematic structural diagram of us-
er equipment according to an embodiment of the present
invention. As shown in the figure, the user equipment in
this embodiment of the present invention may include at
least a configuration information receiving module 1010
and a control channel receiving module 1020.

[0359] The configuration information receiving module
1010 is configured to receive configuration information
of a first physical downlink control channel on a prede-
fined resource, where the configuration information of
the first physical downlink control channel is used to in-
dicate manners of sending and receiving the first physical
downlink control channel.

[0360] The predefined resource may be one or more
time frequency resources, but is not limited to the time
frequency resource. For example, the predefined re-
source may be a code domain resource, and/or a spatial
resource. It should be noted that, this embodiment of the
present invention is described by using a time frequency
resource as an example.

[0361] The predefined resource is a part of a prede-
fined narrowband resource, and a physical downlink con-
trol channel is a part of the predefined resource on the
predefined narrowband resource, or is a part of the pre-
defined resource on another narrowband resource that
is not predefined. In an optional embodiment, referring
to a schematic diagram, shown in FIG. 13, of a frequency
band resource, a relationship among the predefined nar-
rowband resource, another narrowband resource that is
notpredefined, and the physical downlink controlchannel
is shown in the figure. Predefining refers to: A base sta-
tion device and the user equipment already predefine
configuration information, for example, a location of a
resource used for transmission and a quantity of resourc-
es used for transmission, and a scrambling sequence
used for transmission. It should be understood that the
predefined resource and the predefined narrowband re-
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source respectively are a resource whose configuration
information is already predefined and a narrowband re-
source whose configuration information is already pre-
defined.

[0362] The physical downlink control channel is a con-
trol channel carrying scheduling information. For exam-
ple, the physical downlink control channel in this embod-
iment of the present invention includes one or more of a
PDCCH, an EPDCCH, an RPDCCH, or the like, and es-
pecially, referstoan EPDCCH. The method in the present
invention is described by using an example in which the
physical downlink control channel is an EPDCCH. In ad-
dition, configuration information of the physical downlink
control channel may indicate a transmission manner of
the physical downlink control channel, or a manner of
transmitting data of the physical downlink control channel
on the physical downlink control channel, for example, a
location of a resource used for transmission and a quan-
tity of resources used for transmission, a scrambling se-
quence used for transmission, and configuration of an
uplink control channel (PUCCH, Physical Uplink Control
Channel).

[0363] Further, the configuration information of the
physical downlink control channel includes configuration
information of a common search space (that is, "CSS")
in the physical downlink control channel, and/or config-
uration information of a user equipment specific search
space (that is, "USS") in the physical downlink control
channel. The physical downlink control channel especial-
ly refers to the first physical downlink control channel and
a third physical downlink control channel. For example,
the configuration information of the first physical downlink
control channel includes configuration information of a
CSS and/or configuration information of a USS in the first
physical downlink control channel, and configuration in-
formation of the third physical downlink control channel
includes configuration information of a CSS and/or con-
figuration information of a USS in the third physical down-
link control channel.

[0364] Specifically, the configuration information re-
ceiving module 1010 receives the configuration informa-
tion of the first physical downlink control channel on the
predefined resource. The manner of receiving, by the
configuration information receiving module 1010, the first
physical downlink control channel may be, for example,
a location of a resource used to receive the first physical
downlink control channel and a quantity of resources
used to receive the first physical downlink control chan-
nel, and/or a used scrambling sequence, and/or a used
uplink control channel resource.

[0365] Further, the predefined resource may be a part
or all of a physical downlink control channel resource.
The physical downlink control channel resource is a set
of aresource to which the physical downlink control chan-
nel is mapped, and a quantity of the physical downlink
control channel resources is one or more. It should be
noted that, that "the physical downlink control channel
resource is a set of aresource to which the physical down-
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link control channelis mapped" refers to that "the physical
downlink control channel resource is a set of a resource
to which the physical downlink control channel may be
mapped". For example, the predefined resource is a part
of a CSS resource of a pre-known physical downlink con-
trol channel. In this embodiment of the present invention,
other configuration information of a physical downlink
control channel resource of the CSS (for example, con-
figuration information of all CSSs in the physical downlink
control channel of the CSS, or configuration information
of a USS in the physical downlink control channel of the
CSS) may be received by using the predefined resource.
Furthermore, if one or more physical downlink control
channel resources are defined in a communications sys-
tem, the configuration information of the physical down-
link control channel may be used to configure a physical
downlink control channel on the one or more physical
downlink control channel resources. For example, the
predefined resource is a part or all of a CSS resource of
a pre-known physical downlink control channel resource.
In this embodiment of the present invention, physical
downlink control channel configuration of one or more
physical downlink control channel resources other than
the pre-known physical downlink control channel re-
source may be received on the predefined resource.
[0366] Basedon the foregoingdescription, ina specific
implementation process, a specific implementation man-
ner of receiving, by the configuration information receiv-
ing module 1010, the configuration information of the first
physical downlink control channel on the predefined re-
source may be implemented by using the following three
solutions.

[0367] Solution 1: The configuration information re-
ceiving module 1010 receives a random access re-
sponse message on the predefined resource, where the
random access response message carries the configu-
ration information of the first physical downlink control
channel. The "carrying" herein may refer to "including”,
that is, the random access response message includes
the configuration information of the first physical downlink
control channel.

[0368] Alternatively, the configuration information re-
ceiving module 1010 receives scheduling information of
the random access response message on the predefined
resource, where the scheduling information of the ran-
dom access response message is used to indicate man-
ners of sending and receiving the random access re-
sponse message; and receives the random access re-
sponse message according to the schedulinginformation
of the random access response message, and obtains
the configuration information of the first physical downlink
control channel carried in the random access response
message. It should be noted that the manner of receiving,
by the configuration information receiving module 1010,
the random access response message may be, for ex-
ample, a location of a resource block used to receive the
random access response message and a quantity of re-
source blocks used to receive the random access re-
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sponse message, and/or a used modulation and coding
scheme. Further, a specific operation of "receiving, by
the configuration information receiving module 1010, the
scheduling information of the random access response
message on the predefined resource" may be: first de-
termining, by the configuration information receiving
module 1010, a common search space on the predefined
resource; then, receiving, in the common search space,
a second physical downlink control channel used to
schedule the random access response message, where
the second physical downlink control channel carries the
scheduling information of the random access response
message. Similarly, the "carrying" herein may also refer
to "including".

[0369] Inthe foregoing description, the random access
response message is an RAR (Random Access Re-
sponse) message, and how to send a common message
before the RAR is not limited in this embodiment of the
present invention. For example, how to send a public
broadcast channel (PBCH, Public Broadcast Channel)
and a system message (SIB1 (System Information
Block), or Sl) before the RAR is not limited in the present
invention. Certainly, the common message before the
RAR may be used to configure the predefined resource.
[0370] Optionally, the configuration information receiv-
ing module 1010 may implement, by using the following
method, an operation of "receiving the random access
response message, and obtaining the configuration in-
formation of the first physical downlink control channel
carried in the random access response message": re-
ceiving, by the configuration information receiving mod-
ule 1010, the random access response message, and
obtaining indication information carried in the random ac-
cess response message, where the indication informa-
tion includes the configuration information of the first
physical downlink control channel. In an optional imple-
mentation manner, the first physical downlink control
channel is used to schedule a random access contention
resolution message Msg4, that is, the indication informa-
tion carried in the random access response message in-
cludes configuration information of a physical downlink
control channel of the random access contention reso-
lution message Msg4.

[0371] Further, optionally, the configuration informa-
tion receiving module 1010 may implement, by using the
following two manners, an operation of "receiving the ran-
dom access response message, and obtaining the con-
figuration information of the first physical downlink control
channel carried in the random access response mes-
sage". 1. The configuration information receiving module
1010 receives the random access response message,
and obtains indication information carried in the random
access response message, where the indication infor-
mation includes scheduling information of a random ac-
cess contention resolution message, and the scheduling
information of the random access contention resolution
message is used to indicate manners of sending and
receiving the random access contention resolution mes-
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sage; and receives the random access contention reso-
lution message, where the random access contention
resolution message carries the configuration information
of the first physical downlink control channel. Similarly,
the "carrying" herein may also refer to "including”. 2. The
configuration information receiving module 1010 re-
ceives the random access response message, and ob-
tains indication information carried in the random access
response message, where the indication information in-
cludes configuration information of a third physical down-
link control channel, the configuration information of the
third physical downlink control channelis used to indicate
manners of sending and receiving the third physical
downlink control channel, the third physical downlink con-
trol channel is used to transmit scheduling information of
a random access contention resolution message, the
scheduling information of the random access contention
resolution message is used to indicate manners of send-
ing and receiving the random access contention resolu-
tion message, and the configuration information of the
third physical downlink control channel includes config-
urationinformation of a common search space in the third
physical downlink control channel, and/or configuration
information of a user equipment specific search space in
a physical downlink control resource of the third physical
downlink control channel; and receives the random ac-
cess contention resolution message according to the
scheduling information of the random access contention
resolution message, and obtains the configuration infor-
mation of the first physical downlink control channel car-
ried in the random access contention resolution mes-
sage.

[0372] Intheforegoing description, the random access
contention resolution message may be an MSG4. The
MSG4 may be used to resolve a problem of conflicts in
a random access process caused by the fact that the
user equipment selects a same random access resource,
for example, the user equipment chooses to receive a
same random access preamble sequence on a same
time frequency resource. It should be noted that, a dif-
ference from this embodiment of the present invention
lies in: According to an existing protocol, the RAR mes-
sage carries only scheduling information of an MSG3
(that is, a random access procedure message 3), and
does not carry scheduling information of the MSG4 or a
third physical downlink control channel used to transmit
scheduling information of the MSG4.

[0373] Further optionally, the base station device may
implement, by using the following two manners, an op-
eration of "adding the indication information to the ran-
dom access response message". 1. The base station
device adds a new field to the random access response
message, where the new field includes the indication in-
formation. 2. The base station device re-explains an ex-
isting field in the random access response message, and
adds the indication information to the existing field that
is re-explained. The re-explaining an existing field is: Re-
define usage of some bits of the existing field. In an op-
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tional example, referring to a schematic diagram, shown
in FIG. 14, of fields of the random access response mes-
sage, as shown in the figure, a UL Grant field is used to
schedule the MSG3, and the field occupies a capacity of
20 bits. However, in a scenario of a narrowband resource,
fewer bits than 20 bits are needed to schedule the MSG3.
In this embodiment of the present invention, the field may
be re-explained, only several bits are used to schedule
the MSG3, and the remaining bits are used to transmit
the indication information.

[0374] Similarly, optionally, the base station device
may implement, by using the following two manners, an
operation of adding the configuration information of the
first physical downlink control channel to the random ac-
cessresponse message. 1. The base station device adds
a new field to the random access response message,
where the new field includes the configuration informa-
tion of the first physical downlink control channel. 2. The
base station device re-explains an existing field of the
random access response message, and writes the con-
figuration information of the first physical downlink control
channel into the existing field that is re-explained.
[0375] Solution 2. The configuration information re-
ceiving module 1010 receives, on the predefined re-
source, a data channel carrying the configuration infor-
mation of the first physical downlink control channel. The
data channel is received in an unscheduled manner. It
should be noted that the existing data channelis received
in ascheduled manner. In this embodiment of the present
invention, the scheduled manner is not used, for exam-
ple, a pre-known modulation and coding scheme or a
manner without feedback is used.

[0376] It should be noted that receiving a data channel
refers to receiving data of the data channel on the data
channel.

[0377] Optionally, the data channelin this solution may
be arandom access contention resolution message. That
is, the configuration information receiving module 1010
receives the random access contention resolution mes-
sage on the predefined resource, and obtains the con-
figuration information of the first physical downlink control
channel carried in the random access contention reso-
lution message. In this embodiment, a method for trans-
mitting a message before the random access contention
resolution message is not limited, and a manner of de-
termining the predefined resource is not limited. For ex-
ample, information about the predefined resource is de-
termined in a manner of notification by using a system
message or a random access response message, or in
a manner of determining by using a pre-known rule.
[0378] Inan optional example, animplementation sce-
nario of this solution may be as follows.

[0379] The base station device sends, on a predefined
narrowband resource, a message carrying configuration
information of an EPDCCH. A manner of sending the
message carrying the configuration information of the
EPDCCH may be a modulation and coding scheme. The
configuration information of the EPDCCH may be con-
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figuration information of a CSS in the EPDCCH on one
or more EPDCCH resources, for example, on the prede-
fined narrowband resource, or may be configuration in-
formation of a CSS in an EPDCCH on another narrow-
band resource. The configuration information of the CSS
may be, for example, a location of a PRB of the CSS,
and/or a size of the PRB, and/or a starting symbol loca-
tion, and/or a transmission manner (for example, a cen-
tralized manner or a distributed manner), and/or a sub-
frame mode.

[0380] The configuration information receiving module
1010 receives, on the predefined narrowband resource,
the message carrying the configuration information of the
CSS in the EPDCCH, obtains the configuration informa-
tion of the CSS in the EPDCCH according to the received
message, and listens to the EPDCCH in a CSS on a
narrowband resource of the selected EPDCCH.

[0381] A network determines configuration of a CSS
in an EPDCCH on one or more EPDCCH resources,
sends, on the predefined narrowband resource, a mes-
sage carrying the determined configuration information
of the CSS in the EPDCCH, and sends the EPDCCH in
the CSS in the EPDCCH on the selected one or more
EPDCCH narrowband resources, so that the user equip-
ment may listen to the EPDCCH in the CSS in the EPD-
CCH on the same selected EPDCCH narrowband re-
source.

[0382] It should be noted that, the configuration infor-
mation receiving module 1010 and the network need to
determine the selected EPDCCH narrowband resource
according to a same rule, to ensure that the narrowband
resource on which the configuration information receiv-
ing module 1010 listens to the EPDCCH is the same as
the narrowband resource on which the network sends
the EPDCCH.

[0383] In addition, optionally, the configuration infor-
mation of the CSS in the EPDCCH may be configuration
information of a USS in the EPDCCH, and this example
is not listed.

[0384] Solution 3. The configuration information re-
ceiving module 1010 receives a fourth physical downlink
control channel on the predefined resource, where the
fourth physical downlink control channel carries the con-
figuration information of the first physical downlink control
channel. Similarly, the "carrying" herein may also refer
to "including".

[0385] Alternatively, the configuration information re-
ceiving module 1010 receives the fourth physical down-
link control channel on the predefined resource, and re-
ceives, according to the fourth physical downlink control
channel, a message carrying the configuration informa-
tion of the first physical downlink control channel. The
message carrying the configuration information of the
first physical downlink control channel may be a common
message, or a user equipment specific message.
[0386] Optionally, the fourth physical downlink control
channel in this solution may be a physical downlink con-
trol channel used to schedule a random access conten-
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tion resolution message. That is, the configuration infor-
mation receiving module 1010 receives, on the prede-
fined resource, the fourth physical downlink control chan-
nel used to schedule the random access contention res-
olution message, receives the random access contention
resolution message according to the fourth physical
downlink control channel, and adds the configuration in-
formation of the first physical downlink control channel
to the random access contention resolution message.
Similarly, in this solution, a manner of transmitting a chan-
nel and a message before the fourth physical downlink
control channel is not limited, and a manner of determin-
ing the predefined resource is not limited. For example,
information about the predefined resource is determined
in a manner of notification by using a system message
or a random access response message, or in a manner
of determining by using a pre-known rule.

[0387] Inan optional example, animplementation sce-
nario of this solution may be as follows.

[0388] The base station device sends a fourth EPD-
CCH channel on a predefined narrowband resource.
Configuration information of a CSS on a physical down-
link control channel resource of the fourth EPDCCH is
pre-known, that is, the base station device and the user
equipment already pre-know the configuration informa-
tion of the CSS on the physical downlink control channel
resource of the fourth EPDCCH, for example, a location
of a PRB of the CSS, and/or a size of the PRB, and/or a
starting symbol location, and/or a transmission manner
(for example, a centralized manner or a distributed man-
ner), and/or a subframe mode.

[0389] The configuration information receiving module
1010 receives the fourth EPDCCH channel on the pre-
defined narrowband resource, and obtains the configu-
ration information of the first physical downlink control
channel from the received fourth EPDCCH channel; or
receives, by using the received fourth EPDCCH channel,
a message carrying the configuration information of the
first physical downlink control channel.

[0390] A network sends the fourth EPDCCH channel
on the predefined resource, and adds the configuration
information of the first physical downlink control channel
to the fourth physical downlink control channel; or sends,
accordingto the fourth physical downlink control channel,
a message carrying the configuration information of the
first physical downlink control channel.

[0391] Especially, in the foregoing solution 1, solution
2, and solution 3, the predefined resource may be a re-
source pre-stipulated in a system or standard, or may be
a resource notified by using signaling. The signaling is
one or more of Radio Resource Control common signal-
ing, Radio Resource Control dedicated signaling, Medi-
um Access Control signaling, a Medium Access Control
control element, a physical control channel, or control
information.

[0392] The predefined resource may be determined in
the following three manners.

[0393] Manner 1. The predefined resource is deter-
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mined by using a preset rule. Optionally, the predefined
resource is determined according to a quantity of physical
resource blocks in the predefined resource, and the pre-
defined resource includes one or more physical resource
blocks. For example, an index of a starting PRB or an
ending PRB of the predefined resource is a function of
n. In an embodiment, assuming thatin solution 1, n PRBs
are used to receive an RAR message, orin solution 2, n
PRBs are used to receive configuration information of a
CSS in an EPDCCH, or in solution 3, a CSS in an EPD-
CCH includes n PRB resources, the index of the starting
PRB or the ending PRB of the predefined resource is an
integer multiple of n. In another embodiment, the index
of the starting PRB or the ending PRB of the predefined
resource is an integer multiple of n plus or minus a preset
compensation value. Further, if there are multiple prede-
fined resources, for example, 2 or 4, in PRBs starting
from a PRB whose index is an integer multiple of 2, in-
formation is transmitted only according to a quantity of
resources being 2, and in PRBs starting from a PRB
whose index is an integer multiple of 4, information is
transmitted only according to a quantity of resources be-
ing 4. It should be noted that, the predefined resource
may be determined uniquely in a specific moment, for
example, a predefined resource whose PRB is 2 or 4
may be determined uniquely.

[0394] Manner 2. The predefined resource is notified
by using higher-layer signaling. For example, many pre-
defined resources are configured in a higher layer, and
are notified to the user equipment by using a PBCH chan-
nel. It should be noted that, the predefined resource is
certain in a specific moment, and related configuration
information may be certain and known.

[0395] Manner 3. One or more resources are config-
ured by using higher-layer signaling, and the predefined
resource is determined from the one or more resources
by using a predefined rule. That is, the foregoing manner
1 and manner 2 are combined. A range is determined by
using higher-layer signaling, and a specific resource or
some specific resources are determined from the range
according to a rule.

[0396] The control channel receiving module 1020 is
configured to receive the first physical downlink control
channel according to the configuration information of the
first physical downlink control channel.

[0397] Specifically, the control channel receiving mod-
ule 1020 determines a receiving parameter according to
the configuration information of the first physical downlink
control channel, and receives the first physical downlink
control channel according to the receiving parameter.
[0398] FIG. 11 is a schematic structural diagram of an-
other base station device according to an embodiment
of the present invention. As shown in FIG. 11, the base
station device may include at least one processor 1101,
for example, a CPU, at least one network interface 1103,
a memory 1104, and at least one communications bus
1102. The communications bus 1102 is configured to im-
plement connection and communication between the
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components. The network interface 1103 in the base sta-
tion device in this embodiment of the present invention
may be a wireless interface, for example, an antenna
apparatus, configured to perform signaling or data com-
munication with another node device. The memory 1104
may be a high-speed RAM memory, or may be a non-
volatile memory (non-volatile memory), such as at least
one magnetic disk memory. Optionally, the memory 1104
may also be at least one storage device located away
from the processor 1101. The memory 1104 stores a
group of program code, and the processor 1101 is con-
figured to invoke the program code stored in the memory
1104, to perform the following operations:

sending configuration information of a first physical
downlink control channel on a predefined resource,
where the configuration information of the first phys-
ical downlink control channelis used to indicate man-
ners of sending and receiving the first physical down-
link control channel; and

sending the first physical downlink control channel
according to the configuration information of the first
physical downlink control channel.

[0399] Specifically, the base station device described
in this embodiment may be configured to implement
some or all steps in the physical downlink control channel
sending method described in the embodiments of the
present invention with reference to FIG. 1 to FIG. 4.
[0400] FIG. 12is a schematic structural diagram of an-
other user equipment according to an embodiment of the
present invention. As shown in FIG. 12, the user equip-
ment may include at least one processor 1201, for ex-
ample, a CPU, at least one network interface 1203, a
memory 1204, and at least one communications bus
1202. The communications bus 1202 is configured to im-
plement connection and communication between the
components. The network interface 1203 in the user
equipment in this embodiment of the present invention
may be a wireless interface, for example, an antenna
apparatus, configured to perform signaling or data com-
munication with another node device. The memory 1204
may be a high-speed RAM memory, or may be a non-
volatile memory (non-volatile memory), such as at least
one magnetic disk memory. Optionally, the memory 1204
may also be at least one storage device located away
from the processor 1201. The memory 1204 stores a
group of program code, and the processor 1201 is con-
figured to invoke the program code stored in the memory
1204, to perform the following operations:

receiving configuration information of a first physical
downlink control channel on a predefined resource,
where the configuration information of the first phys-
ical downlink control channelis used to indicate man-
ners of sending and receiving the first physical down-
link control channel; and

receiving the first physical downlink control channel
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according to the configuration information of the first
physical downlink control channel.

[0401] Specifically, the user equipment described in
this embodiment may be configured to implement some
or all steps in the physical downlink control channel re-
ceiving method described in the embodiments of the
present invention with reference to FIG. 5 to FIG. 8.
[0402] Anembodiment of the presentinvention further
provides a computer storage medium. The computer
storage medium stores a program, and the program in-
cludes several instructions used to perform some or all
steps in the physical downlink control channel sending
method described in the embodiments of the present in-
vention with reference to FIG. 1 to FIG. 4.

[0403] Anembodiment of the presentinvention further
provides a computer storage medium. The computer
storage medium stores a program, and the program in-
cludes several instructions used to perform some or all
steps in the physical downlink control channel receiving
method described in the embodiments of the present in-
vention with reference to FIG. 5 to FIG. 8.

[0404] A person of ordinary skill in the art may under-
stand that all or some of the processes of the methods
in the embodiments may be implemented by a computer
program instructing relevant hardware. The program
may be stored in a computer readable storage medium.
When the program runs, the processes of the methods
in the embodiments are performed. The foregoing stor-
age medium may include: a magnetic disk, an optical
disc, a read-only memory (Read-Only Memory, ROM),
or arandom access memory (Random Access Memory,
RAM).

[0405] Whatis disclosed above is merely example em-
bodiments of the present invention, and certainly is not
intended to limit the protection scope of the present in-
vention, as defined by the appended claims.

Claims

1. Aphysical downlink control channel sending method
performed by a base station, wherein the method
comprises:

sending (S101) to a narrowband user equip-
ment, configuration information of a first physical
downlink control channel, wherein the configu-
ration information of the first physical downlink
control channel is used to indicate manners of
sending and receiving the first physical downlink
control channel; and

sending (S102) to the narrowband user equip-
ment, the first physical downlink control channel
according to the configuration information of the
first physical downlink control channel;
wherein the sending configuration information
of a first physical downlink control channel com-
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prises:

sending scheduling information of arandom
access response message to be senton a
predefined resource, wherein the schedul-
ing information of the random access re-
sponse message is used to indicate man-
ners of sending and receiving the random
access response message; and

sending the random access response mes-
sage according to the scheduling informa-
tion of the random access response mes-
sage, wherein the random access response
message carries the configuration informa-
tion of the first physical downlink control
channel.

2. The method according to claim 1, wherein the send-
ing scheduling information of a random access re-
sponse message to be senton a predefined resource
comprises:

determining acommon search space on the pre-
defined resource; and

sending, in the common search space, a second
physical downlink control channel used to
schedule the random access response mes-
sage, wherein the second physical downlink
control channel carries the scheduling informa-
tion of the random access response message.

3. A physical downlink control channel receiving meth-
od performed by a narrowband user equipment,
wherein the method comprises:

receiving (S501) from a base station, configura-
tion information of a first physical downlink con-
trol channel, wherein the configuration informa-
tion of the first physical downlink control channel
is used to indicate manners of sending and re-
ceiving the first physical downlink control chan-
nel; and

receiving (S502) from the base station, the first
physical downlink control channel according to
the configuration information of the first physical
downlink control channel;

wherein the receiving configuration information
of a first physical downlink control channel com-
prises:

receiving scheduling information of a ran-
dom access response message to be sent
on a predefined resource, wherein the
scheduling information of the random ac-
cess response message is used to indicate
manners of sending and receiving the ran-
dom access response message; and

receiving the random access response



83 EP 3 471 474 B1 84

message according to the scheduling infor-
mation of the random access response
message, and obtaining the configuration
information of the first physical downlink
control channel carried in the random ac-
cess response message.

The method according to claim 3, wherein the re-
ceiving scheduling information of a random access
response message to be sent on a predefined re-
source comprises:

determining a common search space on the pre-
defined resource; and

receiving, in the common search space, a sec-
ond physical downlink control channel used to
schedule the random access response mes-
sage, and obtaining the scheduling information
that is of the random access response message
and that is carried in the second physical down-
link control channel.

5. Abase station device, wherein the base station de-

vice comprises:

a configuration information sending module
(910), configured to send, to a narrowband user
equipment, configuration information of a first
physical downlink control channel, wherein the
configuration information of the first physical
downlink control channel is used to indicate
manners of sending and receiving the first phys-
ical downlink control channel; and

a control channel sending module (920), config-
ured to send, to a narrowband user equipment,
the first physical downlink control channel ac-
cording to the configuration information of the
first physical downlink control channel;
wherein the configuration information sending
module is specifically configured to:

send scheduling information of a random
access response message to be senton a
predefined resource, wherein the schedul-
ing information of the random access re-
sponse message is used to indicate man-
ners of sending and receiving the random
access response message; and

send the random access response mes-
sage according to the scheduling informa-
tion of the random access response mes-
sage, wherein the random access response
message carries the configuration informa-
tion of the first physical downlink control
channel.

6. Thebase station device according to claim 5, where-

in an operation of sending, by the configuration in-
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formation sending module, the scheduling informa-
tion of the random access response message to be
sent on a predefined resource, wherein the sched-
uling information of the random access response
message is used to indicate the manners of sending
and receiving the random access response mes-
sage is specifically:

determining acommon search space on the pre-
defined resource; and

sending, in the common search space, a second
physical downlink control channel used to
schedule the random access response mes-
sage, wherein the second physical downlink
control channel carries the scheduling informa-
tion of the random access response message.

The base station device according to any one of
claims 5 to 6, wherein an operation of sending, by
the configuration information sending module, the
random access response message, wherein the ran-
dom access response message carries the config-
uration information of the first physical downlink con-
trol channel is specifically:

sending the random access response message,
and adding indication information to the random
access response message, wherein the indica-
tion information comprises scheduling informa-
tion of a random access contention resolution
message, and the scheduling information of the
random access contention resolution message
is used to indicate manners of sending and re-
ceiving the random access contention resolution
message; and

sending the random access contention resolu-
tion message, wherein the random access con-
tention resolution message carries the configu-
ration information of the first physical downlink
control channel; or

sending the random access response message,
and adding indication information to the random
access response message, wherein the indica-
tion information comprises configuration infor-
mation of a third physical downlink control chan-
nel, the configuration information of the third
physical downlink control channel is used to in-
dicate manners of sending and receiving the
third physical downlink control channel, the third
physical downlink control channel is used to
transmit scheduling information of a random ac-
cess contention resolution message, the sched-
uling information of the random access conten-
tion resolution message is used to indicate man-
ners of sending and receiving the random ac-
cess contention resolution message, and the
configuration information of the third physical
downlink control channel comprises configura-
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tion information of a common search space in
the third physical downlink control channel,
and/or configuration information of a user equip-
ment specific search space in a physical down-
link control resource of the third physical down-
link control channel; and

sending the random access contention resolu-
tion message, wherein the random access con-
tention resolution message carries the configu-
ration information of the first physical downlink
control channel.

8. A narrowband user equipment, wherein the user
equipment comprises:

a configuration information receiving module
(1010), configured to receive, from a base sta-
tion, configuration information of a first physical
downlink control channel, wherein the configu-
ration information of the first physical downlink
control channel is used to indicate manners of
sending and receiving the first physical downlink
control channel; and

a control channel receiving module (1020), con-
figured to receive, from a base station, the first
physical downlink control channel according to
the configuration information of the first physical
downlink control channel;

wherein the configuration information receiving
module is specifically configured to:

receive scheduling information of a random
access response message to be senton a
predefined resource, wherein the schedul-
ing information of the random access re-
sponse message is used to indicate man-
ners of sending and receiving the random
access response message; and

receive the random access response mes-
sage according to the scheduling informa-
tion of the random access response mes-
sage, and obtain the configuration informa-
tion of the first physical downlink control
channel carried in the random access re-
sponse message.

9. The narrowband user equipment according to claim
8, wherein an operation of receiving, by the config-
uration information receiving module, the scheduling
information of the random access response mes-
sage to be sent on a predefined resource is specif-
ically:

determining a common search space on the pre-
defined resource; and

receiving, in the common search space, a sec-
ond physical downlink control channel used to
schedule the random access response mes-
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sage, and obtaining the scheduling information
that is of the random access response message
and that is carried in the second physical down-
link control channel.

10. The narrowband user equipment according to any
one of claims 8 to 9, wherein an operation of obtain-
ing, by the configuration information receiving mod-
ule, the configuration information of the first physical
downlink control channel carried in the random ac-
cess response message is specifically:

receiving the random access response mes-
sage, and obtaining indication information car-
ried in the random access response message,
wherein the indication information comprises
scheduling information of a random access con-
tention resolution message, and the scheduling
information of the random access contention
resolution message is used to indicate manners
of sending and receiving the random access
contention resolution message; and

receiving the random access contention resolu-
tion message according to the scheduling infor-
mation of the random access contention reso-
lution message, and obtaining the configuration
information of the first physical downlink control
channel carried in the random access conten-
tion resolution message; or

receiving the random access response mes-
sage, and obtaining indication information car-
ried in the random access response message,
wherein the indication information comprises
configuration information of a third physical
downlink control channel, the configuration in-
formation of the third physical downlink control
channel is used to indicate manners of sending
and receiving the third physical downlink control
channel, the third physical downlink control
channel is used to transmit scheduling informa-
tion of a random access contention resolution
message, the scheduling information of the ran-
dom access contention resolution message is
used to indicate manners of sending and receiv-
ing the random access contention resolution
message, and the configuration information of
the third physical downlink control channel com-
prises configuration information of a common
search space in the third physical downlink con-
trol channel, and/or configuration information of
a user equipment specific search space in a
physical downlink control resource of the third
physical downlink control channel; and
receiving the random access contention resolu-
tion message according to the scheduling infor-
mation of the random access contention reso-
lution message, and obtaining the configuration
information of the first physical downlink control
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channel carried in the random access conten-
tion resolution message.

11. A computer-readable storage medium comprising

instructions which, when executed by a computer,
cause the computer of a base station to carry out the
method of claims 1-2 or cause the computer of a
narrowband user equipment to carry out the method
of claims 3-4.

Patentanspriiche

Verfahren zur Ubertragung eines physischen Down-
link-Steuerkanals, das von einer Basisstation durch-
gefuhrt wird, wobei das Verfahren umfasst:

Senden (S101), an ein Schmalband-Benutzer-
gerat, einer Konfigurationsinformation eines
ersten physischen Downlink-Steuerkanals, wo-
bei die Konfigurationsinformation des ersten
physischen Downlink-Steuerkanals verwendet
wird, um Arten des Sendens und Empfangens
des ersten physischen Downlink-Steuerkanals
anzuzeigen; und

Senden (S102), an das Schmalband-Benutzer-
gerat, des ersten physischen Downlink-Steuer-
kanals gemal der Konfigurationsinformation
des ersten physischen Downlink-Steuerkanals;
wobei das Senden der Konfigurationsinformati-
on eines ersten physischen Downlink-Steuerka-
nals umfasst:

Senden einer Planungsinformation einer
Direktzugriffsantwortnachricht, die auf ei-
ner vordefinierten Ressource gesendet
werden soll, wobei die Planungsinformation
der Direktzugriffsantwortnachricht verwen-
det wird, um Arten des Sendens und Emp-
fangens der Direktzugriffsantwortnachricht
anzuzeigen; und

Senden der Direktzugriffsantwortnachricht
gemal der Planungsinformation der Direkt-
zugriffsantwortnachricht, wobei die Direkt-
zugriffsantwortnachricht die Konfigurati-
onsinformation des ersten physischen
Downlink-Steuerkanals tragt.

Verfahren nach Anspruch 1, wobei das Senden der
Planungsinformation einer Direktzugriffsantwort-
nachricht, die auf einer vordefinierten Ressource ge-
sendet werden soll, umfasst:

Bestimmen eines gemeinsamen Suchraums
auf der vordefinierten Ressource; und

Senden, indem gemeinsamen Suchraum, eines
zweiten physischen Downlink-Steuerkanals,
der zum Planen der Direktzugriffsantwortnach-
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richt verwendet wird, wobei der zweite physi-
sche Downlink-Steuerkanal die Planungsinfor-
mation der Direktzugriffsantwortnachricht tragt.

Verfahren zum Empfangen eines physischen Down-
link-Steuerkanals, das von einem Schmalband-Be-
nutzergerat durchgefihrt wird, wobei das Verfahren
umfasst:

Empfangen (S501), von einer Basisstation, ei-
ner Konfigurationsinformation eines ersten phy-
sischen Downlink-Steuerkanals, wobei die Kon-
figurationsinformation des ersten physischen
Downlink-Steuerkanals verwendet wird, um Ar-
ten des Sendens und Empfangens des ersten
physischen Downlink-Steuerkanals anzuzei-
gen; und

Empfangen (S502), von der Basisstation, des
ersten physischen Downlink-Steuerkanals ge-
maf der Konfigurationsinformation des ersten
physischen Downlink-Steuerkanals;

wobei das Empfangen der Konfigurationsinfor-
mation eines ersten physischen Downlink-Steu-
erkanals umfasst:

Empfangen einer Planungsinformation ei-
ner Direktzugriffsantwortnachricht, die auf
einer vordefinierten Ressource gesendet
werden soll, wobei die Planungsinformation
der Direktzugriffsantwortnachricht verwen-
det wird, um Arten des Sendens und Emp-
fangens der Direktzugriffsantwortnachricht
anzuzeigen; und

Empfangen der Direktzugriffsantwortnach-
richt gemaR der Planungsinformation der
Direktzugriffsantwortnachricht und Erhal-
ten der Konfigurationsinformation des ers-
ten physischen Downlink-Steuerkanals, die
in der Direktzugriffsantwortnachricht getra-
gen wird.

Verfahren nach Anspruch 3, wobei das Empfangen
einer  Planungsinformation  einer  Direktzu-
griffsantwortnachricht, die auf einer vordefinierten
Ressource gesendet werden soll, umfasst:

Bestimmen eines gemeinsamen Suchraums
auf der vordefinierten Ressource; und
Empfangen, in dem gemeinsamen Suchraum,
eines zweiten physischen Downlink-Steuerka-
nals, der verwendet wird, um die Direktzu-
griffsantwortnachricht zu planen, und Erhalten
der Planungsinformation, die von der Direktzu-
griffsantwortnachricht stammt und in dem zwei-
ten physischen Downlink-Steuerkanal getragen
wird.

Basisstationsvorrichtung, wobei die Basisstations-
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vorrichtung umfasst:

ein Konfigurationsinformationssendemodul
(910), das konfiguriert ist, um an ein Schmal-
band-Benutzergerat eine Konfigurationsinfor-
mation eines ersten physischen Downlink-Steu-
erkanals zu senden, wobei die Konfigurations-
information des ersten physischen Downlink-
Steuerkanals verwendet wird, um Arten des
Sendens und Empfangens des ersten physi-
schen Downlink-Steuerkanals anzuzeigen; und
ein Steuerkanalsendemodul (920), das konfigu-
riert ist, um an ein Schmalband-Benutzergerat
den ersten physischen Downlink-Steuerkanal
gemal der Konfigurationsinformation des ers-
ten physischen Downlink-Steuerkanals zu sen-
den;

wobei das Konfigurationsinformationssende-
modul insbesondere konfiguriert ist, um:

eine Planungsinformation einer Direktzu-
griffsantwortnachricht zu senden, die auf ei-
ner vordefinierten Ressource gesendet
werden soll, wobei die Planungsinformation
der Direktzugriffsantwortnachricht verwen-
det wird, um Arten des Sendens und Emp-
fangens der Direktzugriffsantwortnachricht
anzuzeigen; und

die Direktzugriffsantwortnachricht geman
der Planungsinformation der Direktzu-
griffsantwortnachricht zu senden, wobei die
Direktzugriffsantwortnachricht die Konfigu-
rationsinformation des ersten physischen
Downlink-Steuerkanals tragt.

Basisstationsvorrichtung nach Anspruch 5, wobei
ein Vorgang des Sendens, durch das Konfigurati-
onsinformationssendemodul, der Planungsinforma-
tion der Direktzugriffsantwortnachricht, die auf einer
vordefinierten Ressource gesendet werden soll, wo-
bei die Planungsinformation der Direktzu-
griffsantwortnachricht verwendet wird, um die Arten
des Sendens und Empfangens der Direktzu-
griffsantwortnachricht anzuzeigen, insbesondere
ist:

Bestimmen eines gemeinsamen Suchraums
auf der vordefinierten Ressource; und

Senden, indem gemeinsamen Suchraum, eines
zweiten physischen Downlink-Steuerkanals,
der zum Planen der Direktzugriffsantwortnach-
richt verwendet wird, wobei der zweite physi-
sche Downlink-Steuerkanal die Planungsinfor-
mation der Direktzugriffsantwortnachricht tragt.

Basisstationsvorrichtung nach einem der Anspriiche
5 bis 6, wobei ein Vorgang des Sendens, durch das
Konfigurationsinformationssendemodul, der Direkt-
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zugriffsantwortnachricht, wobei die Direktzu-
griffsantwortnachricht die Konfigurationsinformation
des ersten physischen Downlink-Steuerkanals tragt,
insbesondere ist:

Senden der Direktzugriffsantwortnachricht und
Hinzufligen der Anzeigeinformation zu der Di-
rektzugriffsantwortnachricht, wobei die Anzei-
geinformation eine Planungsinformation einer
Direktzugriffskonflikt-Lé6sungsnachricht ~ um-
fasst und die Planungsinformation der Direktzu-
griffskonflikt-Lésungsnachricht verwendet wird,
um Arten des Sendens und Empfangens der Di-
rektzugriffskonflikt-Losungsnachricht anzuzei-
gen; und

Senden der Direktzugriffskonflikt-Lésungs-
nachricht, wobei die Direktzugriffskonflikt-L6-
sungsnachricht die Konfigurationsinformation
des ersten physischen Downlink-Steuerkanals
tragt; oder

Senden der Direktzugriffsantwortnachricht und
Hinzufigen der Anzeigeinformation zu der Di-
rektzugriffsantwortnachricht, wobei die Anzei-
geinformation eine Konfigurationsinformation
eines dritten physischen Downlink-Steuerka-
nals umfasst, die Konfigurationsinformation des
dritten physischen Downlink-Steuerkanals ver-
wendet wird, um Arten des Sendens und Emp-
fangens des dritten physischen Downlink-Steu-
erkanals anzuzeigen, der dritte physische
Downlink-Steuerkanal verwendet wird, um eine
Planungsinformation einer Direktzugriffskonf-
likt-Losungsnachricht zu ubertragen, die Pla-
nungsinformation der Direktzugriffskonflikt-L6-
sungsnachricht verwendet wird, um Arten des
Sendens und Empfangens der Direktzugriffs-
konflikt-L6sungsnachricht anzuzeigen, und die
Konfigurationsinformation des dritten physi-
schen Downlink-Steuerkanals eine Konfigurati-
onsinformation eines gemeinsamen Such-
raums in dem dritten physischen Downlink-
Steuerkanal und/oder eine Konfigurationsinfor-
mation eines flir das Benutzergerat spezifischen
Suchraums in einer physischen Downlink-Steu-
erressource des dritten physischen Downlink-
Steuerkanals umfasst; und

Senden der Direktzugriffskonflikt-L6sungs-
nachricht, wobei die Direktzugriffskonflikt-L6-
sungsnachricht die Konfigurationsinformation
des ersten physischen Downlink-Steuerkanals
tragt.

8. Schmalband-Benutzergerat, wobeidas Benutzerge-

rat umfasst:

ein Konfigurationsinformationsempfangsmodul
(1010), das konfiguriert ist, um von einer Basis-
station eine Konfigurationsinformation eines
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ersten physischen Downlink-Steuerkanals zu
erhalten, wobei die Konfigurationsinformation
des ersten physischen Downlink-Steuerkanals
verwendet wird, um die Arten des Sendens und
Empfangens des ersten physischen Downlink-
Steuerkanals anzuzeigen; und

ein Steuerkanalempfangsmodul (1020), das
konfiguriert ist, um von einer Basisstation den
ersten physischen Downlink-Steuerkanal ge-
maf der Konfigurationsinformation des ersten
physischen Downlink-Steuerkanals zu empfan-
gen;

wobei das Konfigurationsinformationsemp-
fangsmodul insbesondere konfiguriert ist, um:

eine Planungsinformation einer Direktzu-
griffsantwortnachricht zu empfangen, die
auf einer vordefinierten Ressource gesen-
det werden soll, wobei die Planungsinfor-
mation der Direktzugriffsantwortnachricht
verwendet wird, um Arten des Sendens und
Empfangens der Direktzugriffsantwort-
nachricht anzuzeigen; und

die Direktzugriffsantwortnachricht geman
der Planungsinformation der Direktzu-
griffsantwortnachricht zu empfangen und
die Konfigurationsinformation des ersten
physischen Downlink-Steuerkanals zu er-
halten, die in der Direktzugriffsantwortnach-
richt getragen wird.

Schmalband-Benutzergerat nach Anspruch 8, wo-
bei ein Vorgang des Empfangens, durch das
Konfigurationsinformationsempfangsmodul, der
Planungsinformation der Direktzugriffsantwortnach-
richt, die auf einer vordefinierten Ressource gesen-
det werden soll, insbesondere ist:

Bestimmen eines gemeinsamen Suchraums
auf der vordefinierten Ressource; und
Empfangen, in dem gemeinsamen Suchraum,
eines zweiten physischen Downlink-Steuerka-
nals, der verwendet wird, um die Direktzu-
griffsantwortnachricht zu planen, und Erhalten
der Planungsinformation, die von der Direktzu-
griffsantwortnachricht stammt und in dem zwei-
ten physischen Downlink-Steuerkanal getragen
wird.

Schmalband-Benutzergerat nach einem der An-
spriiche 8 bis 9, wobei ein Vorgang des Erhaltens,
durch das Konfigurationsinformationsempfangsmo-
dul, der Konfigurationsinformation des ersten physi-
schen Downlink-Steuerkanals, die in der Direktzu-
griffsantwortnachricht getragen wird, insbesondere
ist:

Empfangen der Direktzugriffsantwortnachricht
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11. Computerlesbares Speichermedium,

und Erhalten der Anzeigeinformation, die in der
Direktzugriffsantwortnachricht getragen wird,
wobei die Anzeigeinformation eine Planungsin-
formation einer Direktzugriffskonflikt-L&sungs-
nachricht umfasst und die Planungsinformation
der Direktzugriffskonflikt-Losungsnachricht ver-
wendet wird, um Arten des Sendens und Emp-
fangens der Direktzugriffskonflikt-Lésungs-
nachricht anzuzeigen; und

Empfangen der Direktzugriffskonflikt-Lésungs-
nachricht gemafR der Planungsinformation der
Direktzugriffskonflikt-L6sungsnachricht und Er-
halten der Konfigurationsinformation des ersten
physischen Downlink-Steuerkanals, die in der
Direktzugriffskonflikt-Lésungsnachricht getra-
gen wird; oder

Empfangen der Direktzugriffsantwortnachricht
und Erhalten der Anzeigeinformation, die in der
Direktzugriffsantwortnachricht getragen wird,
wobei die Anzeigeinformation eine Konfigurati-
onsinformation eines dritten physischen Down-
link-Steuerkanals umfasst, die Konfigurations-
information des dritten physischen Downlink-
Steuerkanals verwendet wird, um Arten des
Sendens und Empfangens des dritten physi-
schen Downlink-Steuerkanals anzuzeigen, der
dritte physische Downlink-Steuerkanal verwen-
det wird, um eine Planungsinformation einer Di-
rektzugriffskonflikt-L6sungsnachricht zu uber-
tragen, die Planungsinformation der Direktzu-
griffskonflikt-Lésungsnachricht verwendet wird,
um Arten des Sendens und Empfangens der Di-
rektzugriffskonflikt-Losungsnachricht anzuzei-
gen, und die Konfigurationsinformation des drit-
ten physischen Downlink-Steuerkanals eine
Konfigurationsinformation eines gemeinsamen
Suchraumsindem dritten physischen Downlink-
Steuerkanal und/oder eine Konfigurationsinfor-
mation eines flir das Benutzergerat spezifischen
Suchraums in einer physischen Downlink-Steu-
erressource des dritten physischen Downlink-
Steuerkanals umfasst; und

Empfangen der Direktzugriffskonflikt-Lésungs-
nachricht gemafR der Planungsinformation der
Direktzugriffskonflikt-L6sungsnachricht und Er-
halten der Konfigurationsinformation des ersten
physischen Downlink-Steuerkanals, die in der
Direktzugriffskonflikt-L6sungsnachricht getra-
gen wird.

umfassend
Anweisungen, die bei Ausfiihrung durch einen Com-
puter den Computer einer Basisstation veranlassen,
das Verfahren nach Anspruch 1 bis 2 durchzufiihren
oder den Computer eines Schmalband-Benutzerge-
rats veranlassen, das Verfahren nach Anspruch 3
bis 4 durchzufihren.
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Revendications

1. Procédé d’envoi de canaux physiques de comman-
de sur voie descendante mis en oeuvre par une sta-
tion de base, le procédé comprenant :

'envoi (S101), a un équipement utilisateur a
bande étroite, d’'informations de configuration
d’un premier canal physique de commande sur
voie descendante, les informations de configu-
ration du premier canal physique de commande
survoie descendante servant aindiquerdes mo-
des d’envoi et de réception du premier canal
physique de commande sur voie descendante ;
et

I'envoi (S102), a I'équipement utilisateur a ban-
de étroite, du premier canal physique de com-
mande sur voie descendante selon les informa-
tions de configuration du premier canal physi-
que de commande sur voie descendante ;
I'envoi d’informations de configuration d’un pre-
mier canal physique de commande sur voie des-
cendante comprenant :

I'envoi d’informations d’ordonnancement
d’'un message de réponse d’acces aléatoire
aenvoyer sur une ressource prédéfinie, les
informations d’ordonnancement du messa-
ge de réponse d’acces aléatoire servant a
indiquer des modes d’envoi et de réception
du message de réponse d’acces aléatoire ;
et

'envoi du message de réponse d’acces
aléatoire selon les informations d’ordon-
nancement du message de réponse d’ac-
ces aléatoire, le message de réponse d’ac-
cés aléatoire véhiculant les informations de
configuration du premier canal physique de
commande sur voie descendante.

2. Procédé selonlarevendication 1, danslequell’envoi
d’'informations d’ordonnancement d’'un message de
réponse d’acces aléatoire a envoyer sur une res-
source prédéfinie comprend :

la détermination d’un espace de recherche com-
mun sur la ressource prédéfinie ; et

'envoi, dans I'espace de recherche commun,
d'un deuxiéme canal physique de commande
sur voie descendante servant a ordonnancer le
message de réponse d’accés aléatoire, le
deuxiéme canal physique de commande sur
voie descendante véhiculant les informations
d’'ordonnancement du message de réponse
d’acces aléatoire.

3. Procédé de réception de canaux physiques de com-
mande sur voie descendante mis en oeuvre par un
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équipement utilisateur a bande étroite, le procédé
comprenant :

laréception (S501), depuis une station de base,
d’'informations de configuration d’un premier ca-
nal physique de commande sur voie descen-
dante, les informations de configuration du pre-
mier canal physique de commande sur voie des-
cendante servant a indiquer des modes d’envoi
et de réception du premier canal physique de
commande sur voie descendante ; et

la réception (S502), depuis la station de base,
du premier canal physique de commande sur
voie descendante selon les informations de con-
figuration du premier canal physique de com-
mande sur voie descendante ;

laréception d’informations de configuration d’'un
premier canal physique de commande sur voie
descendante comprenant :

la réception d’informations d’ordonnance-
ment d’'un message de réponse d’acces
aléatoire a envoyer sur une ressource pré-
définie, les informations d’ordonnancement
du message de réponse d’acces aléatoire
servant a indiquer des modes d’envoi et de
réception du message de réponse d’acces
aléatoire ; et

la réception du message de réponse d’ac-
cés aléatoire selon les informations d’or-
donnancement du message de réponse
d’accés aléatoire, et I'obtention des infor-
mations de configuration du premier canal
physique de commande sur voie descen-
dante véhiculées dans le message de ré-
ponse d’acces aléatoire.

4. Procédé selon la revendication 3, dans lequel la ré-

ception d’informations d’'ordonnancementd’un mes-
sage de réponse d’accées aléatoire a envoyer surune
ressource prédéfinie comprend :

ladétermination d’'un espace de recherche com-
mun sur la ressource prédéfinie ; et

la réception, dans I'espace de recherche com-
mun, d’'un deuxieme canal physique de com-
mande sur voie descendante servant a ordon-
nancer le message de réponse d’acces aléatoi-
re, et 'obtention des informations d’ordonnan-
cement qui appartiennent au message de ré-
ponse d’accés aléatoire et qui sont véhiculées
dansle deuxieme canal physique de commande
sur voie descendante.

5. Dispositif station de base, le dispositif station de ba-
se comprenant :

un module d’envoi d’'informations de configura-
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tion (910), configuré pour envoyer, a un équipe-
ment utilisateur a bande étroite, des informa-
tions de configuration d’'un premier canal physi-
que de commande sur voie descendante, les
informations de configuration du premier canal
physique de commande sur voie descendante
servant a indiquer des modes d’envoi et de ré-
ception du premier canal physique de comman-
de sur voie descendante ; et

un module d’envoi de canaux de commande
(920), configuré pour envoyer, a un équipement
utilisateur a bande étroite, le premier canal phy-
sique de commande sur voie descendante selon
les informations de configuration du premier ca-
nal physique de commande sur voie
descendante ;

le module d’envoi d’informations de configura-
tion étant spécifiquement configuré pour :

envoyer des informations d’ordonnance-
ment d’'un message de réponse d’acces
aléatoire a envoyer sur une ressource preé-
définie, les informations d’'ordonnancement
du message de réponse d’acces aléatoire
servant a indiquer des modes d’envoi et de
réception du message de réponse d’acces
aléatoire ; et

envoyer le message de réponse d’acces
aléatoire selon les informations d’ordon-
nancement du message de réponse d’'ac-
ces aléatoire, le message de réponse d’ac-
ces aléatoire véhiculant les informations de
configuration du premier canal physique de
commande sur voie descendante.

Dispositif station de base selon la revendication 5,
dans lequel une opération d’envoi, par le module
d’envoid’informations de configuration, des informa-
tions d’ordonnancement du message de réponse
d’accés aléatoire a envoyer sur une ressource pré-
définie, les informations d’ordonnancement du mes-
sage de réponse d’acces aléatoire servantaindiquer
les modes d’envoi et de réception du message de
réponse d’acces aléatoire, consiste spécifiquement
en:

la détermination d’un espace de recherche com-
mun sur la ressource prédéfinie ; et

'envoi, dans I'espace de recherche commun,
d'un deuxiéme canal physique de commande
sur voie descendante servant a ordonnancer le
message de réponse d’acceés aléatoire, le
deuxiéeme canal physique de commande sur
voie descendante véhiculant les informations
d’'ordonnancement du message de réponse
d’acces aléatoire.

Dispositif station de base selonl'une quelconque des
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revendications 5 et 6, dans lequel une opération
d’envoi, parle module d’envoi d’informations de con-
figuration, du message de réponse d’acces aléatoi-
re, le message de réponse d’acces aléatoire véhi-
culant les informations de configuration du premier
canal physique de commande sur voie descendante,
consiste spécifiquement en :

I’envoi du message de réponse d’acces aléatoi-
re, et 'ajout d’informations d’indication au mes-
sage de réponse d’acces aléatoire, les informa-
tions d’indication comprenant des informations
d’ordonnancement d’'un message de résolution
de conflit d’accés aléatoire, et les informations
d’ordonnancement du message de résolution
de conflit d’accés aléatoire servant a indiquer
des modes d’envoi et de réception du message
de résolution de conflit d’accés aléatoire ; et
I’envoi du message de résolution de conflit d’ac-
cés aléatoire, le message de résolution de conflit
d’accés aléatoire véhiculant les informations de
configuration du premier canal physique de
commande sur voie descendante ; ou

I’envoi du message de réponse d’acces aléatoi-
re, et 'ajout d’informations d’indication au mes-
sage de réponse d’acces aléatoire, les informa-
tions d’indication comprenant des informations
de configuration d’un troisieme canal physique
de commande sur voie descendante, les infor-
mations de configuration du troisieme canal
physique de commande sur voie descendante
servant a indiquer des modes d’envoi et de ré-
ception du troisieme canal physique de com-
mande sur voie descendante, le troisieme canal
physique de commande sur voie descendante
servant a transmettre des informations d’ordon-
nancement d’'un message de résolution de con-
flit d’acceés aléatoire, les informations d’ordon-
nancement du message de résolution de conflit
d’acceés aléatoire servant a indiquer des modes
d’envoi et de réception du message de résolu-
tion de conflit d’accés aléatoire, et les informa-
tions de configuration du troisieme canal physi-
que de commande sur voie descendante com-
prenant des informations de configuration d’'un
espace de recherche commun dans le troisieme
canal physique de commande sur voie descen-
dante et/ou des informations de configuration
d’'un espace de recherche spécifique de I'équi-
pement utilisateur dans une ressource physique
de commande sur voie descendante du troisie-
me canal physique de commande sur voie
descendante ; et

I’envoi du message de résolution de conflit d’ac-
cés aléatoire, le message de résolution de conflit
d’accés aléatoire véhiculant les informations de
configuration du premier canal physique de
commande sur voie descendante.
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8. Equipementutilisateur a bande étroite, I'équipement

utilisateur comprenant :

un module de réception d’informations de con-
figuration (1010), configuré pour recevoir, de-
puis une station de base, des informations de
configuration d’'un premier canal physique de
commande sur voie descendante, les informa-
tions de configuration du premier canal physi-
que de commande sur voie descendante ser-
vant a indiquer des modes d’envoi et de récep-
tion du premier canal physique de commande
sur voie descendante ; et

un module de réception de canaux de comman-
de (1020), configuré pour recevoir, depuis une
station de base, le premier canal physique de
commande sur voie descendante selon les in-
formations de configuration du premier canal
physique de commande sur voie descendante ;
le module de réception d’informations de confi-
guration étant spécifiquement configuré pour :

recevoir des informations d’ordonnance-
ment d’'un message de réponse d’acces
aléatoire a envoyer sur une ressource preé-
définie, les informations d’'ordonnancement
du message de réponse d'acces aléatoire
servant a indiquer des modes d’envoi et de
réception du message de réponse d’acces
aléatoire ; et

recevoir le message de réponse d’acces
aléatoire selon les informations d’ordon-
nancement du message de réponse d’ac-
cés aléatoire, et obtenir les informations de
configuration du premier canal physique de
commande sur voie descendante véhicu-
lées dans le message de réponse d’acces
aléatoire.

Equipement utilisateur & bande étroite selon la re-
vendication 8, dans lequel une opération de récep-
tion, par le module de réception d’'informations de
configuration, des informations d’ordonnancement
du message de réponse d’acces aléatoire a envoyer
sur une ressource prédéfinie consiste spécifique-
menten :

la détermination d’un espace de recherche com-
mun sur la ressource prédéfinie ; et

la réception, dans I'espace de recherche com-
mun, d’'un deuxieme canal physique de com-
mande sur voie descendante servant a ordon-
nancer le message de réponse d’acces aléatoi-
re, et 'obtention des informations d’ordonnan-
cement qui appartiennent au message de ré-
ponse d’accés aléatoire et qui sont véhiculées
dans le deuxiéme canal physique de commande
sur voie descendante.
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10. Equipement utilisateur & bande étroite selon l'une

quelconque des revendications 8 et 9, dans lequel
une opération d’obtention, par le module de récep-
tion d’informations de configuration, des informa-
tions de configuration du premier canal physique de
commande sur voie descendante véhiculées dans
le message de réponse d’acces aléatoire consiste
spécifiguement en :

la réception du message de réponse d’acces
aléatoire, et I'obtention d’informations d’indica-
tion véhiculées dans le message de réponse
d’accés aléatoire, les informations d’indication
comprenant des informations d'ordonnance-
ment d’'un message de résolution de conflitd’ac-
ces aléatoire, et les informations d’ordonnance-
ment du message de résolution de conflit d’ac-
cés aléatoire servantaindiquer des modes d’en-
voi et de réception du message de résolution de
conflit d’acces aléatoire ; et

la réception du message de résolution de conflit
d’accés aléatoire selon les informations d’or-
donnancement du message de résolution de
conflit d’acces aléatoire,

et 'obtention des informations de configuration
du premier canal physique de commande sur
voie descendante véhiculées dans le message
de résolution de conflit d’accés aléatoire ; ou
la réception du message de réponse d’acces
aléatoire, et I'obtention d’informations d’indica-
tion véhiculées dans le message de réponse
d’accés aléatoire, les informations d’indication
comprenant des informations de configuration
d’un troisiéme canal physique de commande sur
voie descendante, les informations de configu-
ration du troisieme canal physique de comman-
de sur voie descendante servant a indiquer des
modes d’envoi et de réception du troisieme ca-
nal physique de commande sur voie descen-
dante, le troisieme canal physique de comman-
de sur voie descendante servant a transmettre
des informations d’ordonnancement d’'un mes-
sage de résolution de conflit d’acces aléatoire,
les informations d’ordonnancement du messa-
ge de résolution de conflit d’accés aléatoire ser-
vant a indiquer des modes d’envoi et de récep-
tion du message de résolution de conflitd’acces
aléatoire, et les informations de configuration du
troisieme canal physique de commande survoie
descendante comprenant des informations de
configuration d’'un espace de recherche com-
mun dans le troisieme canal physique de com-
mande sur voie descendante et/ou des informa-
tions de configuration d’'un espace de recherche
spécifique de I'équipement utilisateur dans une
ressource physique de commande sur voie des-
cendante du troisieme canal physique de com-
mande sur voie descendante ; et
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la réception du message de résolution de conflit
d’accés aléatoire selon les informations d’or-
donnancement du message de résolution de
conflit d’accés aléatoire,

et 'obtention des informations de configuration %
du premier canal physique de commande sur
voie descendante véhiculées dans le message

de résolution de conflit d’acces aléatoire.

11. Support d’enregistrement lisible par ordinateur, 70
comprenant des instructions qui, lorsqu’elles sont
exécutées par un ordinateur, aménent l'ordinateur
d’une station de base a réaliser le procédé selon les
revendications 1-2 ou aménent l'ordinateur d’un
équipement utilisateur a bande étroite a réaliser le 15
procédé selon les revendications 3-4.
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Send configuration information of a first physical
downlink control channel on a predefined resource,
where the configuration information of the first
physical downlink control channel is used to indicate
manners of sending and receiving the first physical
downlink control channel

Send the first physical downlink control channel
according to the configuration information of the first
physical downlink control channel

FIG. 1

Send a random access response message on a
predefined resource, where the random access
response message carries configuration information of
a first physical downlink control channel

Send the first physical downlink control channel
according to the configuration information of the first
physical downlink control channel

FIG. 2

Send, on a predefined resource, a data channel
carrying configuration information of a first physical
downlink control channel

Send the first physical downlink control channel
according to the configuration information of the first
physical downlink control channel
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Send a fourth physical downlink control channel on a
predefined resource, where the fourth physical
downlink control channel carries configuration
information of a first physical downlink control

channel
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FIG. 4

Receive configuration information of a first physical
downlink control channel on a predefined resource,
where the configuration information of the first
physical downlink control channel is used to indicate
manners of sending and receiving the first physical
downlink control channel
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FIG. 5

Receive a random access response message on a
predefined resource, where the random access
response message carries configuration information of
a first physical downlink control channel
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according to the configuration information of the first
physical downlink control channel
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Receive, on a predefined resource, a data channel
carrying configuration information of a first physical
downlink control channel

Receive the first physical downlink control channel
according to the configuration information of the first
physical downlink control channel

FIG. 7

Receive a fourth physical downlink control channel on
a predefined resource, where the fourth physical
downlink control channel carries configuration
information of a first physical downlink control
channel

Receive the first physical downlink control channel
according to the configuration information of the first
physical downlink control channel

FIG. 8
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