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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of
communication technologies, and in particular, to a meth-
od and device for sending and receiving a paging and a
base station.

BACKGROUND

[0002] With the rapid development of wireless commu-
nication technologies, 5th generation mobile communi-
cation technology (5G) systems have appeared. The 5G
systems will be targeted at high-frequency applications,
that is, applications at above 6 GHz. In a high-frequency
band, because a propagation characteristic of a radio
wave is not ideal, traditional omnidirectional transmission
will no longer be applicable, and beam scanning and
beam management need to be introduced for communi-
cations.
[0003] There are different types of UEs in the 5G sys-
tem. One important type is low-latency UEs. Such UEs
have high requirements on latency and shall not con-
sume too much power. A main function of paging is to
notify the user equipment (UE) in an idle state of a con-
nection request, and to notify the UE in the idle and con-
nected state of that a system message has changed. A
paging message is mapped to a physical downlink
shared channel (PDSCH), and the UE may obtain the
paging message by monitoring a physical downlink con-
trol channel (PDCCH) of the PDSCH. When the UE mon-
itors that the PDCCH has paging scheduling, it receives
the PDSCH according to the PDCCH information, there-
by obtaining paging information.
[0004] In the 5G system, when the paging message
are sent on multiple beams, it is a waste of resources. In
the related art, a paging indication (PI) is sent to notify
one or more groups of a paging arrival, and the notified
one or more groups of UEs monitor corresponding PD-
CCH and PDSCH to obtain the paging message. How-
ever, generally, most groups have at least one UE that
has paging, that is, most groups need to monitor the pag-
ing message, which is still a waste of resources.
[0005] Related art can be found in EP Patent Applica-
tion EP2369883A1 in which it is disclosed that for ad-
dressing different groups of MTCs, each MTC is provided
with two IDs: its IMSI and a pseudo IMSI.

SUMMARY

[0006] The invention is set out in the appended set of
claims. Additional features of the invention are provided
in the dependent claims.
[0007] According to a first aspect, there is provided a
method for sending a paging message, which is applied
to a base station, including: determining that a current
user equipment UE belongs to a first service group or a

second service group, if there is a paging request for the
current UE, the first service group including a first large
service group or a first small service group, the second
service group including a second large service group or
a second small service group, the first large service group
including at least one of the first small service group, and
the second large service group including at least one of
the second small service group; sending a first paging
message to all UEs in the first small service group to
which the current UE belongs through one of a plurality
of first paging occasions POs according to first configu-
ration information which is pre-generated, if the current
UE belongs to the first service group; and carrying a pag-
ing indication through one of the plurality of first POs and
sending a second paging message to the UE indicated
by the paging indication through one second PO accord-
ing to second configuration information which is pre-gen-
erated, if the current UE belongs to the second service
group, wherein the paging indication is configured to in-
dicate an identification of all the UEs in the second small
service group to which the current UE belongs.
[0008] In an embodiment, the method further includes,
before the determining that a current user equipment UE
belongs to a first service group or a second service group:
receiving a first service request sent by the UE, and send-
ing the first service request to a core network; and re-
ceiving the identification of the UE belonging to the first
large service group returned by the core network accord-
ing to the first service request, and classifying the iden-
tification of the UE not belonging to the first large service
group to the second large service group.
[0009] In an embodiment, the method further includes,
after the classifying the identification of the UE not be-
longing to the first large service group to the second large
service group: dividing the first large service group into
at least one of the first small service group, and dividing
the second large service group into at least one of the
second small service group.
[0010] In an embodiment, the method further includes,
before the sending a first paging message to all UEs of
the first small service group to which the current UE be-
longs through one of a plurality of first paging occasions
POs according to first configuration information which is
pre-generated: generating the first configuration informa-
tion and the second configuration information, and send-
ing the first configuration information and the second con-
figuration information to the UE. The first configuration
information includes one of the plurality of first POs allo-
cated to the UE belonging to the first service group, and
a physical downlink control channel PDCCH and a phys-
ical downlink shared channel PDSCH corresponding to
an allocated first PO and being configured to transmit the
first paging message. The second configuration informa-
tion includes the identification of the first PO for carrying
the paging indication, the second PO allocated to the UE
belonging to the second service group, and the PDCCH
and the PDSCH corresponding to the second PO and
being configured to transmit the second paging message.
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[0011] According to a second aspect, there is provided
a method for receiving a paging message, which is ap-
plied to a user equipment UE, including: determining that
a current user equipment UE belongs to a first service
group or a second service group, the first service group
including a first large service group or a first small service
group, and the second service group including a second
large service group or a second small service group; an-
alyzing one of a plurality of first paging occasions POs
according to first configuration information which is pre-
received to obtain a first paging message, if the current
UE belongs to the first service group; and analyzing sec-
ond configuration information which is pre-received to
obtain a paging indication, and analyzing a second PO
to obtain a second paging message when an identifica-
tion of the current UE is located in the identifications of
the UE indicated by the paging indication, if the current
UE belongs to the second service group.
[0012] In an embodiment, the method further includes:
receiving the first configuration information and the sec-
ond configuration information sent by a base station. The
first configuration information includes one of the plurality
of first POs allocated to the UE belonging to the first serv-
ice group, and a physical downlink control channel PD-
CCH and a physical downlink shared channel PDSCH
corresponding to an allocated first PO and being config-
ured to transmit the first paging message. The second
configuration information includes the identification of the
first PO for carrying the paging indication, the second PO
allocated to the UE belonging to the second service
group, and the PDCCH and the PDSCH corresponding
to the second PO and being configured to transmit the
second paging message.
[0013] In an embodiment, the analyzing one of a plu-
rality of first paging occasions PO according to first con-
figuration information which is pre-received to obtain a
first paging message includes: analyzing the PDCCH,
corresponding to the first PO configured by the first con-
figuration information and being configured to transmit
the first paging message, to obtain paging control infor-
mation; and analyzing the PDSCH, corresponding to the
first PO configured by the first configuration information
and being configured to transmit the first paging mes-
sage, according to the paging control information to ob-
tain the first paging message.
[0014] In an embodiment, the analyzing a second PO
to obtain a second paging message includes: analyzing
the PDCCH, corresponding to the second PO and being
configured to transmit the second paging message, to
obtain paging control information; and analyzing the PD-
SCH, corresponding to the second PO and being config-
ured to transmit the second paging message, according
to the paging control information to obtain the second
paging message.
[0015] According to a third aspect of embodiments,
there is provided a base station, including: a processor;
and a memory having instructions stored thereon, which
are executable by the processor. The processor is con-

figured to: determine that a current UE belongs to a first
service group or a second service group, if there is a
paging request for the current UE, the first service group
including a first large service group or a first small service
group, the second service group including a second large
service group or a second small service group, the first
large service group including at least one of the first small
service group, and the second large service group in-
cluding at least one of the second small service group;
send a first paging message to all UEs in the first small
service group to which the current UE belongs through
one of a plurality of first paging occasions POs according
to first configuration information which is pre-generated,
if the current UE belongs to the first service group; and
carry a paging indication through one of the plurality of
first POs and send a second paging message to the UE
indicated by the paging indication through one second
PO according to second configuration information which
is pre-generated, if the current UE belongs to the second
service group, wherein the paging indication is config-
ured to indicate an identification of all the UEs in the sec-
ond small service group to which the current UE belongs.
[0016] According to a fourth aspect, there is provided
a user equipment, including: a processor; and a memory
having instructions stored thereon, which are executable
by the processor. The processor is configured to: deter-
mine that a current UE belongs to a first service group
or a second service group, the first service group includ-
ing a first large service group or a first small service group,
and the second service group including a second large
service group or a second small service group; analyze
one of a plurality of first paging occasions POs according
to first configuration information which is pre-received to
obtain a first paging message, if the current UE belongs
to the first service group; and analyze second configura-
tion information which is pre-received to obtain a paging
indication, and analyze a second PO to obtain a second
paging message when an identification of the current UE
is located in the identifications of the UE indicated by the
paging indication, if the current UE belongs to the second
service group.
[0017] The technical solutions provided by the embod-
iments of the present disclosure may include the follow-
ing beneficial effects.
[0018] By sending a first paging message to all UEs in
a first small service group to which a current UE belongs
through one of a plurality of first paging occasions POs
according to first configuration information which is pre-
generated, and carrying a paging indication through one
of the plurality of first POs and sending a second paging
message to the UE indicated by the paging indication
through one second PO according to second configura-
tion information which is pre-generated, both a low low-
latency paging requirement of a low-latency UE and a
paging requirement of a non-low-latency UE can be sat-
isfied, and resources can be saved effectively.
[0019] When the current UE belongs to a first service
group, one of a plurality of first paging occasions POs is
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analyzed according to first configuration information
which is pre-received to obtain a first paging message;
and when the current UE does no belong to the first serv-
ice group, second configuration information which is pre-
received is analyzed to obtain a paging indication and a
second PO is analyzed to obtain a second paging mes-
sage when an identification of the current UE is located
in the identifications of the UE indicated by the paging
indication, which can save resources effectively.
[0020] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restric-
tive of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings herein which are
incorporated into and constitute part of the description.

FIG. 1 is a flowchart of a method for sending a paging
message;

FIG. 2 is a schematic diagram illustrating a plurality
of first POs allocated to a UE belonging to a first
service group and a second PO allocated to the UE
belonging to a second service group;

FIG. 3A is a flowchart of another method for sending
a paging message;

FIG. 3B is a flowchart of another method for sending
a paging message;

FIG. 3C is a flowchart of another method for sending
a paging message;

FIG. 4 is a flowchart of a method for receiving a pag-
ing message;

FIG. 5 is a flowchart of another method for receiving
a paging message;

FIG. 6 is a signaling flowchart of a method for receiv-
ing a paging message;

FIG. 7 is a block diagram of a device for sending a
paging message;

FIG. 8A is a block diagram of another device for
sending a paging message;

FIG. 8B is a block diagram of another device for
sending a paging message;

FIG. 8C is a block diagram of another device for
sending a paging message;

FIG. 9 is a block diagram of a device for receiving a

paging message;

FIG. 10A is a block diagram of another device for
receiving a paging message;

FIG. 10B is a block diagram of another device for
receiving a paging message;

FIG. 10C is a block diagram of another device for
receiving a paging message;

FIG. 11 is a block diagram illustrating a device suit-
able for sending a paging message; and

Fig. 12 is a block diagram illustrating a device suit-
able for receiving a paging message.

DETAILED DESCRIPTION

[0022] Exemplary embodiments will be described in
detail herein, examples of which are illustrated in the ac-
companying drawings. When the following description
refers to the accompanying drawings, the same refer-
ence numerals in different drawings represent the same
or similar elements unless otherwise indicated. The im-
plementations described in the following exemplary em-
bodiments do not represent all implementations consist-
ent with the present disclosure. Rather, they are merely
examples of devices and methods consistent with some
aspects of the present disclosure as detailed in the ap-
pended claims. The invention corresponds to the disclo-
sure of fig. 1, 11 and the related text. The remaining part
of the figures and the description is only intended to better
understand the claimed invention.
[0023] FIG. 1 is a flowchart of a method for sending a
paging message according to an exemplary embodiment
of the present application. This embodiment is described
from a base station side. As shown in FIG. 1, the method
for sending a paging message includes the following
steps.
[0024] In step S101, if there is a paging request for a
current UE, it is determined that the current UE belongs
to a first service group or a second service group. If the
current UE belongs to the first service group, step S 102
is performed; and if the current UE belongs to the second
service group, step S 103 is performed.
[0025] The first service group includes a first large
service group or a first small service group, and the sec-
ond service group includes a second large service group
or a second small service group.
[0026] In the embodiment, a first service refers to a
low-latency service. A UE belonging to a low-latency
large or small service group may include, but is not limited
to, the UE requesting service such as ultra-reliable low-
latency communication (URLLC), augmented reality
(AR), or virtual reality (VR), and may also include the UE
with a subscriber identification module (SIM) card . A sec-
ond service refers to a non-low-latency service.
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[0027] In step S102, a first paging message is sent to
all UEs in the first small service group to which the current
UE belongs through one of a plurality of first POs accord-
ing to first configuration information which is pre-gener-
ated.
[0028] In order to reduce waste of resources and at
the same time to reduce effect on the low-latency service,
in the embodiment, a plurality of first POs may be pro-
vided for the low-latency UE in each cycle, and one sec-
ond PO is provided for the non-low-latency UE. For ex-
ample, as shown in FIG. 2, two first POs are provided for
the low-latency UE in each cycle, and the two first POs
are referred to as a first PO 21 and a first PO 22 respec-
tively for distinction, and one second PO 23 is provided
for the non-low-latency UE.
[0029] The first configuration information includes one
of the plurality of first POs allocated to the UE belonging
to the first service group, and a PDCCH and a PDSCH
corresponding to an allocated first PO and being config-
ured to transmit the first paging message. For example,
as shown in FIG. 2, the one first PO allocated to a UE1
assumed as the UE of the first service group is a first PO
21, the PDCCH corresponding to the first PO 21 and
being configured to transmit the first paging message is
PDCCH 24, and the PDSCH corresponding to the first
PO 21 and being configured to transmit the first paging
message is PDSCH 25.
[0030] In the embodiment, when the first service group
is the first large service group, the base station may re-
duce resource consumption by sending the first paging
message to all UEs of the first small service group to
which the current UE belongs. When the first service
group is the first small service group, the base station
may reduce the resource consumption by sending the
first paging message to all the UEs of the first small serv-
ice group to which the current UE belongs. For example,
if the first large service group includes 10 first small serv-
ice groups, and each of the first small service groups
includes 3 UEs, the base station only needs to send the
first paging message to the 3 UEs in the first small service
group where the current UE is located, and needs not to
send the first paging message to all the UEs (i.e., the 30
UEs) in the first large service group, thereby reducing
the resource consumption.
[0031] In step S103, according to second configuration
information which is pre-generated, a paging indication
is carried through one of the plurality of first POs and a
second paging message is sent to the UE indicated by
the paging indication through one second PO. The pag-
ing indication is configured to indicate an identification of
all the UEs in the second small service group to which
the current UE belongs.
[0032] The second configuration information includes
the identification of the first PO for carrying the paging
indication, the second PO allocated to the UE belonging
to the second service group, and the PDCCH and the
PDSCH corresponding to the second PO and being con-
figured to transmit the second paging message. For ex-

ample, as shown in FIG. 2, the first PO for carrying the
paging indication 26 is the first PO 22, the second PO
allocated to a UE 3 assumed as the UE belonging to the
second service group is the second PO 23, the PDCCH
corresponding to the second PO 23 and being configured
to transmit the second paging message is PDCCH 27,
and the PDSCH corresponding to the second PO 23 and
being configured to transmit the second paging message
is PDSCH 28.
[0033] In the embodiment, when the second service
group is the second large service group, the paging in-
dication may be used to indicate the identification of all
the UEs in the second small service group to which the
current UE belongs. When the second service group is
the second small service group, the paging indication
may be used to indicate the identification of all the UEs
in the second small service group to which the current
UE belongs, that is, the paging indication is used to notify
all the UEs in the second small service group to which
the current UE belongs to analyze the second PO, in-
stead of notifying all the UEs belonging to the second
large service group to analyze the second PO, which can
effectively save resources.
[0034] It should be noted that the first PO for carrying
the paging indication and the first PO for sending the first
paging message in step S102 are not necessarily the
same.
[0035] In the above embodiment, by sending a first
paging message to all UEs in a first small service group
to which a current UE belongs through one of a plurality
of first paging occasions POs according to first configu-
ration information which is pre-generated, and carrying
a paging indication through one of the plurality of first
POs and sending a second paging message to the UE
indicated by the paging indication through one second
PO according to second configuration information which
is pre-generated, both a low low-latency paging require-
ment of a low-latency UE and a paging requirement of a
non-low-latency UE can be satisfied, and resources can
be saved effectively.
[0036] FIG. 3A is a flowchart illustrating another meth-
od for sending a paging message according to an exem-
plary embodiment of the present application. As shown
in FIG. 3A, before the above step S101, the method for
sending a paging message may further include the fol-
lowing steps.
[0037] In step S301, a first service request sent by the
UE is received, and the first service request is sent to a
core network.
[0038] In the embodiment, the base station may re-
ceive the first service request sent by the UE and send
the first service request to the core network. The first
service may include, but is not limited to, services such
as URLLC, AR, or VR.
[0039] In step S302, the identification of the UE be-
longing to the first large service group returned by the
core network according to the first service request is re-
ceived, and the identification of the UE not belonging to
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the first large service group is classified to the second
large service group.
[0040] After receiving the first service request from a
plurality of UEs, the core network may classify all the UEs
requesting the first service to a first large service group,
and return the identification of the UEs belonging to the
first large service group to the base station. At the same
time, the identification of the UEs not belonging to the
first large service group may be classified to the second
large service group.
[0041] In the above embodiment, by receiving the first
service request sent by the UE, and sending the first serv-
ice request to the core network, and then receiving the
identification of the UE belonging to the first large service
group returned by the core network according to the first
service request, and classifying the identification of the
UE not belonging to the first large service group to the
second large service group, a condition under which a
paging message is sent subsequently according to the
first large service group or the second large service group
is provided.
[0042] FIG. 3B is a flowchart of another method for
sending a paging message according to an exemplary
embodiment of the present application. As shown in FIG.
3B, after the above step S302, the method for sending a
paging message may further include the following steps.
[0043] In step S303, the first large service group is di-
vided into at least one first small service group, and the
second large service group is divided into at least one
second small service group.
[0044] In the above embodiment, the first large service
group is divided into at least one first small service group,
and the second large service group is divided into at least
one second small service group, such that the number
of UEs included in the first or second small service group
is smaller, thereby providing a condition for subsequently
sending a paging messages according to the first or sec-
ond small service group to which the UE belongs.
[0045] FIG. 3C is a flowchart of another method for
sending a paging message according to an exemplary
embodiment of the present application. As shown in FIG.
3C, before the above step S101, the method for sending
a paging message may further include the followings
steps.
[0046] In step S100, the first configuration information
and the second configuration information are generated,
and the first configuration information and the second
configuration information are sent to the UE.
[0047] In the embodiment, the base station may gen-
erate the first configuration information and the second
configuration information, thereby providing a condition
for subsequently sending the first paging message ac-
cording to the first configuration information and sending
the second paging message according to the second
configuration information.
[0048] In the above embodiment, by generating the
first and second configuration information, a condition for
subsequently sending the first paging message accord-

ing to the first configuration information and sending the
second paging message according to the second con-
figuration information is provided.
[0049] FIG. 4 is a flowchart illustrating a method for
receiving a paging message according to an exemplary
embodiment of the present application. This embodiment
is described from a UE side. As shown in FIG. 4, the
method for receiving a paging message includes the fol-
lowing steps.
[0050] In step S401, it is determined that a current UE
belongs to a first service group or a second service group.
If the current UE belongs to the first service group, step
S402 is performed, and if the current UE does not belong
to the first service group, step S403 is performed.
[0051] The first service group includes a first large
service group or a first small service group, and the sec-
ond service group includes a second large service group
or a second small service group.
[0052] In the embodiment, a first service refers to a
low-latency service. The UE belonging to the first service
group may include, but is not limited to, the UE requesting
services such as URLLC, AR, or VR, and may also in-
clude the UE with a subscriber identification module
(SIM) card. A second service refers to a non-low-latency
service.
[0053] In step S402, one of a plurality of first paging
occasions POs is analyzed according to first configura-
tion information which is pre-received to obtain a first
paging message.
[0054] In the embodiment, the analyzing one of a plu-
rality of first paging occasions PO according to first con-
figuration information which is pre-received to obtain a
first paging message includes: analyzing the PDCCH,
corresponding to the first PO configured by the first con-
figuration information and being configured to transmit
the first paging message, to obtain paging control infor-
mation; and analyzing the PDSCH, corresponding to the
first PO configured by the first configuration information
and being configured to transmit the first paging mes-
sage, according to the paging control information to ob-
tain the first paging message.
[0055] For example, the UE may analyze the PDCCH
24 corresponding to the first PO21 in FIG. 2 to obtain the
paging control information, and then analyze the PDSCH
25, corresponding to the first PO 21 in FIG. 2 and being
configured to transmit the first paging message, accord-
ing to the paging control information to obtain the first
paging message.
[0056] It can be seen that the implementation of ob-
taining the first paging message through the above an-
alyzing is relatively simple.
[0057] In step S403, second configuration information
which is pre-received is analyzed to obtain a paging in-
dication, and a second PO is analyzed to obtain a second
paging message when an identification of the current UE
is located in the identifications of the UE indicated by the
paging indication.
[0058] In the embodiment, the analyzing a second PO
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to obtain a second paging message may include: ana-
lyzing the PDCCH, corresponding to the second PO and
being configured to transmit the second paging message,
to obtain paging control information; and then analyzing
the PDSCH, corresponding to the second PO and being
configured to transmit the second paging message, ac-
cording to the paging control information to obtain the
second paging message.
[0059] For example, the PDCCH 27 corresponding to
the second PO 23 in FIG. 2 and being configured to trans-
mit the second paging message is analyzed to obtain the
paging control information, and then the PDSCH 28 cor-
responding to the second PO 23 and being configured
to transmit the second paging message is analyzed ac-
cording to the paging control information to obtain the
second paging message.
[0060] It can be seen that the implementation of ob-
taining the second paging message by the above ana-
lyzing is relatively simple.
[0061] In the above embodiment, when the current UE
belongs to a first service group, one of a plurality of first
paging occasions POs is analyzed according to first con-
figuration information which is pre-received to obtain a
first paging message; and when the current UE does no
belong to the first service group, second configuration
information which is pre-received is analyzed to obtain a
paging indication and a second PO is analyzed to obtain
a second paging message when an identification of the
current UE is located in the identifications of the UE in-
dicated by the paging indication, which can save resourc-
es effectively.
[0062] FIG. 5 is a flowchart illustrating another method
for receiving a paging message according to an exem-
plary embodiment of the present application. As shown
in FIG. 5, before the above step S402, the method for
receiving a paging message may further include the fol-
lowing steps.
[0063] In step S400, the first configuration information
and the second configuration information sent by a base
station are received.
[0064] In order to obtain the paging message, the UE
may receive the first configuration information and the
second configuration information sent by the base sta-
tion.
[0065] The first configuration information includes one
of the plurality of first POs allocated to the UE belonging
to the first service group, and a PDCCH and PDSCH
corresponding to an allocated first PO and being config-
ured to transmit the first paging message. The second
configuration information includes the identification of the
first PO for carrying the paging indication, the second PO
allocated to the UE belonging to the second service
group, and the PDCCH and the PDSCH corresponding
to the second PO and being configured to transmit the
second paging message.
[0066] In the above embodiment, by receiving the first
configuration information and the second configuration
information sent by the base station, a condition for sub-

sequently obtaining the first paging message according
to the first configuration information and obtaining the
second paging message according to the second con-
figuration is provided.
[0067] FIG. 6 is a signaling flowchart of a method for
sending and receiving a paging message according to
an exemplary embodiment of the present application.
This embodiment is described from the perspective of
interaction between a UE and a base station. As shown
in FIG. 6, the method for sending and receiving a paging
method includes the following steps.
[0068] In step S601, the base station generates first
configuration information and second configuration infor-
mation, and sends the first configuration information and
the second configuration information to the UE.
[0069] In step S602, the UE receives the first configu-
ration information and the second configuration informa-
tion sent by the base station.
[0070] In step S603, if there is a paging request for the
UE and the UE belongs to the first small service group,
the base station sends a first paging message to all UEs
in the first small service group to which the current UE
belongs through one of a plurality of first POs according
to the first configuration information.
[0071] In step S604, the UE analyzes one of a plurality
of first POs according to the first configuration information
received to obtain the first paging message.
[0072] In step S605, if there is the paging request from
the UE and the UE belongs to the second small service
group, the base station carries a paging indication
through one of the plurality of first POs and sends a sec-
ond paging message to the UE indicated by the paging
indication through one second PO, according to the sec-
ond configuration information. The paging indication is
configured to indicate an identification of all the UEs in
the second small service group to which the current UE
belongs.
[0073] In step S606, the UE analyzes the second con-
figuration information received to obtain the paging indi-
cation, and analyzes the second PO to obtain the second
paging message when the identification of the UE is lo-
cated in the identifications of the UE indicated by the
paging indication.
[0074] In the above embodiment, through the interac-
tion between the base station and the UE, the base sta-
tion may send a first paging message to all UEs in a first
small service group to which a current UE belongs
through one of a plurality of first POs according to first
configuration information which is pre-generated, and
carry a paging indication through one of the plurality of
first POs and send a second paging message to the UE
indicated by the paging indication through one second
PO according to second configuration information which
is pre-generated, and at the same time, the UE may also
analyze one of the plurality of first POs according to the
first configuration information to obtain the first paging
message, analyze the second configuration information
which is pre-received to obtain the paging indication and
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analyze the second PO to obtain the second paging mes-
sage when the identification of the current UE is located
in the identifications of the UE indicated by the paging
indication, so that the sending and receiving of the paging
message is implemented and the resources may be
saved.
[0075] FIG. 7 is a block diagram of a device for sending
a paging message according to an exemplary embodi-
ment. This device may be located in a base station, and
as shown in FIG. 7, the device for sending a paging mes-
sage includes a determining module 71, a first sending
module 72 and a second sending module 73.
[0076] The determining module 71 is configured to de-
termine that a current UE belongs to a first service group
or a second service group, if there is a paging request
for the current UE. The first service group includes a first
large service group or a first small service group, and the
second service group includes a second large service
group or a second small service group.
[0077] In the embodiment, a first service refers to a
low-latency service. The UE belonging to the first service
group may include, but is not limited to, the UE requesting
service such as URLLC, AR, or VR, and may also include
the UE with a subscriber identification module (SIM) card.
A second service refers to a non-low-latency service.
[0078] The first sending module 72 is configured to
send a first paging message to all UEs in the first small
service group to which the current UE belongs through
one of a plurality of first paging occasions POs according
to first configuration information which is pre-generated,
if the determining module 71 determines that the current
UE belongs to the first service group.
[0079] In order to reduce waste of resources and at
the same time to reduce effect on the low-latency service,
in the embodiment, a plurality of first POs may be pro-
vided for the low-latency UE in each cycle, and one sec-
ond PO is provided for the non-low-latency UE. For ex-
ample, as shown in FIG. 2, two first POs are provided for
the low-latency UE in each cycle, and the two first POs
are referred to as a first PO 21 and a first PO 22 respec-
tively for distinction, and one second PO 23 is provided
for the non-low-latency UE.
[0080] The first configuration information includes one
of the plurality of first POs allocated to the UE belonging
to the first service group, and a PDCCH and PDSCH
corresponding to an allocated first PO and being config-
ured to transmit the first paging message. For example,
as shown in FIG. 2, the one first PO allocated to a UE1
assumed as the UE of the first service group is a first PO
21, the PDCCH corresponding to the first PO 21 and
being configured to transmit the first paging message is
PDCCH 24, and the PDSCH corresponding to the first
PO 21 and being configured to transmit the first paging
message is PDSCH 25.
[0081] Preferably, in the embodiment, the resource
consumption may be reduced by sending the first paging
message to all UEs of the first small service group to
which the current UE belongs.

[0082] For example, if the first large service group in-
cludes 10 first small service groups, and each of the first
small service groups includes 3 UEs, the base station
only needs to send the first paging message to the 3 UEs
in the first small service group where the current UE is
located, and needs not to send the first paging message
to all the UEs (i.e., the 30 UEs) in the first large service
group, thereby reducing the resource consumption.
[0083] The second sending module 73 is configured
to carry a paging indication through one of the plurality
of first POs and send a second paging message to the
UE indicated by the paging indication through one sec-
ond PO according to second configuration information
which is pre-generated, if the determining module 71 de-
termines that the current UE belongs to the second serv-
ice group. The paging indication is configured to indicate
an identification of all the UEs in the second small service
group to which the current UE belongs.
[0084] The second configuration information includes
the identification of the first PO for carrying the paging
indication, the second PO allocated to the UE belonging
to the second service group, and the PDCCH and the
PDSCH corresponding to the second PO and being con-
figured to transmit the second paging message. For ex-
ample, as shown in FIG. 2, the first PO for carrying the
paging indication 26 is the first PO 22, the second PO
allocated to a UE 3 assumed as the UE belonging to the
second service group is the second PO 23, the PDCCH
corresponding to the second PO 23 and being configured
to transmit the second paging message is PDCCH 27,
and the PDSCH corresponding to the second PO 23 and
being configured to transmit the second paging message
is PDSCH 28.
[0085] In the embodiment, when the second service
group is the second large service group, the paging in-
dication may be used to indicate the identification of one
ore more UEs in the second large service group. When
the second service group is the second small service
group, the paging indication may be used to indicate the
identification of all the UEs in the second small service
group to which the current UE belongs, that is, the paging
indication is used to notify all the UEs in the second serv-
ice group to which the current UE belongs to analyze the
second PO, instead of notifying all the UEs belonging to
the second large service group to analyze the second
PO, which can effectively save resources.
[0086] It should be noted that the first PO for carrying
the paging indication and the first PO for sending the first
paging message in step S102 are not necessarily the
same.
[0087] In the above embodiment, by sending a first
paging message to all UEs in a first small service group
to which a current UE belongs through one of a plurality
of first paging occasions POs according to first configu-
ration information which is pre-generated, and carrying
a paging indication through one of the plurality of first
POs and sending a second paging message to the UE
indicated by the paging indication through one second
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PO according to second configuration information which
is pre-generated, both a low low-latency paging require-
ment of a low-latency UE and a paging requirement of a
non-low-latency UE can be satisfied, and resources can
be saved effectively.
[0088] FIG. 8A is a block diagram of another device
for sending a paging message according to an exemplary
embodiment. As shown in FIG.8A, on the basis of the
above embodiment shown in FIG.7, the device may fur-
ther include a forwarding module 74 and a receiving and
classifying module 75.
[0089] The forwarding module 74 is configured to re-
ceive a first service request sent by the UE, and send
the first service request to a core network, before the
determining module 71 determines that the current UE
belongs to the first service group or the second service
group.
[0090] In the embodiment, the base station may re-
ceive the first service request sent by the UE and send
the first service request to the core network. The first
service may include, but is not limited to, services such
as URLLC, AR, or VR.
[0091] The receiving and classifying module 75 is con-
figured to receive the identification of the UE belonging
to the first large service group returned by the core net-
work according to the first service request, and classify
the identification of the UE not belonging to the first large
service group to the second large service group.
[0092] After receiving the first service request from a
plurality of UEs, the core network may classify all the UEs
requesting the first service to a first large service group,
and return the identification of the UEs belonging to the
first large service group to the base station. At the same
time, the identification of the UEs not belonging to the
first large service group may be classified to the second
large service group.
[0093] In the above embodiment, by receiving the first
service request sent by the UE, and sending the first serv-
ice request to the core network, and then receiving the
identification of the UE belonging to the first large service
group returned by the core network according to the first
service request, and classifying the identification of the
UE not belonging to the first large service group to the
second large service group, a condition under which a
paging message is sent subsequently according to the
first large service group or the second large service group
is provided.
[0094] FIG. 8B is a block diagram of another device
for sending a paging message according to an exemplary
embodiment. As shown in FIG. 8B, on the basis of the
above embodiment shown in FIG. 8A, the device may
further include a dividing module 76.
[0095] The dividing module 76 is configured to divide
the first large service group into at least one first small
service group, and divide the second large service group
into at least one of the second small service group, after
the receiving and classifying module 75 classifies the
identification of the UE not belonging to the first large

service group to the second large service group.
[0096] In the above embodiment, the first large service
group is divided into at least one first small service group,
and the second large service group is divided into at least
one second small service group, such that the number
of UEs included in the first or second small service group
is smaller, thereby providing a condition for subsequently
sending a paging messages according to the first or sec-
ond small service group to which the UE belongs.
[0097] FIG. 8C is a block diagram of another device
for sending a paging message according to an exemplary
embodiment. As shown in FIG. 8C, on the basis of the
above embodiment shown in FIG. 7, the device may fur-
ther include a generating and sending module 77.
[0098] The generating and sending module 77 is con-
figured to generate the first configuration information and
the second configuration information, and send the first
configuration information and the second configuration
information to the UE, before the first sending module 72
sends the first paging message to all the UEs of the first
small service group to which the current UE belongs
through one of the plurality of first paging occasions POs
according to the first configuration information which is
pre-generated.
[0099] The first configuration information includes one
of the plurality of first POs allocated to the UE belonging
to the first service group, and a physical downlink control
channel PDCCH and a physical downlink shared channel
PDSCH corresponding to an allocated first PO and being
configured to transmit the first paging message. The sec-
ond configuration information includes the identification
of the first PO for carrying the paging indication, the sec-
ond PO allocated to the UE belonging to the second serv-
ice group, and the PDCCH and the PDSCH correspond-
ing to the second PO and being configured to transmit
the second paging message.
[0100] In the embodiment, the base station may gen-
erate the first and second configuration information, to
provide a condition for subsequently sending the first
paging message according to the first configuration in-
formation and sending the second paging message ac-
cording to the second configuration information.
[0101] In the above embodiment, by generating the
first and second configuration information, a condition for
subsequently sending the first paging message accord-
ing to the first configuration information and sending the
second paging message according to the second con-
figuration information is provided.
[0102] FIG. 9 is a block diagram of a device for receiv-
ing a paging message according to an exemplary em-
bodiment. The device may be located in a UE, and as
shown in FIG. 9, the device for receiving a paging mes-
sage include a service group determining module 91, a
first analyzing module 92 and a second analyzing module
93.
[0103] The service group determining module 91 is
configured to determine that a current UE belongs to a
first service group or a second service group. The first
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service group includes a first large service group or a first
small service group, and the second service group in-
cludes a second large service group or a second small
service group.
[0104] The first service group includes a first large
service group or a first small service group, and the sec-
ond service group includes a second large service group
or a second small service group.
[0105] In the embodiment, a first service refers to a
low-latency service. The UE belonging to the first service
group may include, but is not limited to, the UE requesting
services such as URLLC, AR, or VR, and may also in-
clude the UE with a subscriber identification module
(SIM) card. A second service refers to a non-low-latency
service.
[0106] The first analyzing module 92 is configured to
analyze one of a plurality of first paging occasions POs
according to first configuration information which is pre-
received to obtain a first paging message, if the service
group determining module 91 determines that the current
UE belongs to the first service group.
[0107] The second analyzing module 93 is configured
to analyze second configuration information which is pre-
received to obtain a paging indication, and analyze a sec-
ond PO to obtain a second paging message when an
identification of the current UE is located in the identifi-
cations of the UE indicated by the paging indication, if
the service group determining module 91 determines that
the current UE belongs to the second service group.
[0108] In the above embodiment, when the current UE
belongs to a first service group, one of a plurality of first
paging occasions POs is analyzed according to first con-
figuration information which is pre-received to obtain a
first paging message; and when the current UE does not
belong to the first service group, second configuration
information which is pre-received is analyzed to obtain a
paging indication and a second PO is analyzed to obtain
a second paging message when an identification of the
current UE is located in the identifications of the UE in-
dicated by the paging indication, which can save resourc-
es effectively.
[0109] FIG. 10A is a block diagram of another device
for receiving a paging message according to an exem-
plary embodiment. As shown in FIG. 10A, on the basis
of the above embodiment shown in FIG. 9, the device
may further include a receiving module 90.
[0110] The receiving module 90 is configured to re-
ceive the first configuration information and the second
configuration information sent by a base station, before
the first analyzing module 92 obtains the first paging mes-
sage through analyzing or the second analyzing module
obtains the second paging message through analyzing.
[0111] In order to obtain the paging message, the UE
may receive the first configuration information and the
second configuration information sent by the base sta-
tion.
[0112] The first configuration information includes one
of the plurality of first POs allocated to the UE belonging

to the first service group, and a PDCCH and PDSCH
corresponding to an allocated first PO and being config-
ured to transmit the first paging message. The second
configuration information includes the identification of the
first PO for carrying the paging indication, the second PO
allocated to the UE belonging to the second service
group, and the PDCCH and the PDSCH corresponding
to the second PO and being configured to transmit the
second paging message.
[0113] In the above embodiment, by receiving the first
configuration information and the second configuration
information sent by the base station, a condition for sub-
sequently obtaining the first paging message according
to the first configuration information and obtaining the
second paging message according to the second con-
figuration is provided.
[0114] FIG. 10B is a block diagram of another device
for receiving a paging message according to an exem-
plary embodiment. As shown in FIG. 10B, on the basis
of the above embodiment shown in FIG. 10A, the first
analyzing module 90 may include a first analyzing sub-
module 921 and a second analyzing sub-module 922.
[0115] The first analyzing sub-module 921 is config-
ured to analyze the PDCCH, corresponding to the first
PO configured by the first configuration information and
being configured to transmit the first paging message, to
obtain paging control information.
[0116] The second analyzing sub-module 922 is con-
figured to analyze the PDSCH, corresponding to the first
PO configured by the first configuration information and
being configured to transmit the first paging message,
according to the paging control information obtained by
the first analyzing sub-module 921 to obtain the first pag-
ing message.
[0117] In the embodiment, the PDCCH corresponding
to the first PO configured by the first configuration infor-
mation and being configured to transmit the first paging
message may be analyzed to obtain paging control in-
formation; and the PDSCH corresponding to the first PO
configured by the first configuration information and be-
ing configured to transmit the first paging message may
be analyzed according to the paging control information
to obtain the first paging message.
[0118] For example, the UE may analyze the PDCCH
24 corresponding to the first PO 21 in FIG. 2 to obtain
the paging control information, and then analyze the PD-
SCH 25, corresponding to the first PO 21 in FIG. 2 and
being configured to transmit the first paging message,
according to the paging control information to obtain the
first paging message.
[0119] In the above embodiment, by analyzing the PD-
CCH, corresponding to the first PO configured by the first
configuration information and being configured to trans-
mit the first paging message, to obtain paging control
information, and then analyzing the PDSCH, correspond-
ing to the first PO configured by the first configuration
information and being configured to transmit the first pag-
ing message, according to the paging control information
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to obtain the first paging message, the implementation
is relatively simple.
[0120] FIG. 10C is a block diagram of another device
for receiving a paging message according to an exem-
plary embodiment. As shown in FIG. 10C, on the basis
of the above embodiment shown in FIG. 10A, the second
analyzing module 93 may include a third analyzing sub-
module 931 and a fourth analyzing sub-module 932.
[0121] The third analyzing sub-module 931 is config-
ured to analyze the PDCCH, corresponding to the second
PO and being configured to transmit the second paging
message, to obtain paging control information.
[0122] The fourth analyzing sub-module 932 is config-
ured to analyze the PDSCH, corresponding to the second
PO and being configured to transmit the second paging
message, according to the paging control information ob-
tained by the third analyzing sub-module 931 to obtain
the second paging message.
[0123] In the embodiment, the PDCCH corresponding
to the second PO and being configured to transmit the
second paging message may be analyzed to obtain pag-
ing control information; and then the PDSCH correspond-
ing to the second PO and being configured to transmit
the second paging message may be analyzed according
to the paging control information to obtain the second
paging message.
[0124] For example, the PDCCH 27 corresponding to
the second PO 23 in FIG. 2 and being configured to trans-
mit the second paging message is analyzed to obtain the
paging control information, and then the PDSCH 28 cor-
responding to the second PO 23 and being configured
to transmit the second paging message is analyzed ac-
cording to the paging control information to obtain the
second paging message.
[0125] In the above embodiment, by analyzing the PD-
CCH, corresponding to the second PO and being con-
figured to transmit the second paging message, to obtain
paging control information, and then analyzing the PD-
SCH, corresponding to the second PO and being config-
ured to transmit the second paging message, according
to the paging control information to obtain the second
paging message, the implementation is relatively simple.
[0126] FIG. 11 is a block diagram illustrating another
device suitable for sending a paging message according
to an exemplary embodiment. The device 1100 may be
provided as a base station. Referring to FIG. 11, the de-
vice 1100 includes a processing component 1122, a wire-
less transmitting/receiving component 1124, an antenna
component 1126, and a signal processing portion unique
to a wireless interface. The processing component 1122
may further include one or more processors.
[0127] One of the processors in the processing com-
ponent 1122 is configured to:

determine that a current UE belongs to a first service
group or a second service group, if there is a paging
request for the current UE, the first service group
including a first large service group or a first small

service group, and the second service group com-
prising a second large service group or a second
small service group;
send a first paging message to all UEs in the first
small service group to which the current UE belongs
through one of a plurality of first paging occasions
POs according to first configuration information
which is pre-generated, if the current UE belongs to
the first service group; and
carry a paging indication through one of the plurality
of first POs and send a second paging message to
the UE indicated by the paging indication through
one second PO according to second configuration
information which is pre-generated, if the current UE
belongs to the second service group, wherein the
paging indication is configured to indicate an identi-
fication of all the UEs in the second small service
group to which the current UE belongs.

[0128] In an exemplary embodiment, there is further
provided a non-transitory computer-readable storage
medium including instructions, and the foregoing instruc-
tions may be executed by the processing component
1122 of the device 1100 to implement the foregoing meth-
od for sending a paging message. For example, the non-
transitory computer-readable storage medium may be a
ROM, a random access memory (RAM), a CD-ROM, a
magnetic tape, a floppy disk, an optical data storage de-
vice, and the like.
[0129] Fig. 12 is a block diagram illustrating a device
suitable for receiving a paging message according to an
exemplary embodiment. For example, the device 1200
may be a user equipment such as a mobile phone, a
computer, a digital broadcasting terminal, a messaging
device, a game console, a tablet device, a medical de-
vice, a fitness device, a personal digital assistant, and
the like.
[0130] Referring to FIG. 12, the device 1200 may in-
clude one or more of the following components: a
processing component 1202, a memory 1204, a power
component 1206, a multimedia component 1208, an au-
dio component 1210, an input/output (I/O) interface 1212,
a sensor component 1214, and a communication com-
ponent 1216.
[0131] The processing component 1202 generally con-
trols overall operations of the device 1200, such as op-
erations associated with display, telephone calls, data
communications, camera operations, and recording op-
erations. The processing component 1202 may include
one or more processors 1220 to execute instructions to
implement all or part of the steps of the foregoing method
for receiving a paging message. In addition, the process-
ing component 1202 may include one or more modules
to facilitate interaction between the processing compo-
nent 1202 and other components. For example, the
processing component 1202 may include a multimedia
module to facilitate the interaction between the multime-
dia component 1208 and the processing component

19 20 



EP 3 678 389 B1

12

5

10

15

20

25

30

35

40

45

50

55

1202.
[0132] One of the processors 1220 in the processing
component 1202 may be configured to:

determine that a current UE belongs to a first service
group or a second service group, the first service
group including a first large service group or a first
small service group, and the second service group
including a second large service group or a second
small service group;
analyze one of a plurality of first paging occasions
POs according to first configuration information
which is pre-received to obtain a first paging mes-
sage, if the current UE belongs to the first service
group; and
analyze second configuration information which is
pre-received to obtain a paging indication, and ana-
lyze a second PO to obtain a second paging mes-
sage when an identification of the current UE is lo-
cated in the identifications of the UE indicated by the
paging indication, if the current UE belongs to the
second service group.

[0133] The memory 1204 is configured to store various
types of data to support operation of the device 1200.
Examples of such data include instructions for any ap-
plication or method operating on the device 1200, contact
data, phone book data, messages, pictures, videos, and
the like. The memory 1204 may be implemented by any
type of volatile or non-volatile storage device or a com-
bination thereof, such as static random access memory
(SRAM), electrically erasable programmable read-only
memory (EEPROM), erasable programmable read-only
memory (EPROM), programmable read-only memory
(PROM), read-only memory (ROM), magnetic memory,
flash memory, magnetic disk or optical disk.
[0134] The power supply assembly 1206 provides
power to various components of the device 1200. The
power component 1206 may include a power manage-
ment system, one or more power sources, and other com-
ponents associated with generating, managing, and dis-
tributing power for the device 1200.
[0135] The multimedia component 1208 includes a
screen that provides an output interface between the de-
vice 1200 and a user. In some embodiments, the screen
may include a liquid crystal display (LCD) and a touch
panel (TP). If the screen includes a touch panel, the
screen may be implemented as a touch screen to receive
an input signal from a user. The touch panel includes one
or more touch sensors to sense touch, swipe, and ges-
tures on the touch panel. The touch sensor can not only
sense the boundary of a touch or slide action, but also
detect duration and pressure related to the touch or slide
operation. In some embodiments, the multimedia com-
ponent 1208 includes a front camera and / or a rear cam-
era. When the device 1200 is in an operation mode, such
as a shooting mode or a video mode, the front camera
and/or the rear camera may receive external multimedia

data. Each front camera and rear camera may be a fixed
optical lens system or have focal length and optical zoom
capabilities.
[0136] The audio component 1210 is configured to out-
put and/or input audio signals. For example, the audio
component 1210 includes a microphone (MIC). When
the device 1200 is in an operation mode, such as a call
mode, a recording mode, and a voice recognition mode,
the microphone is configured to receive an external audio
signal. The received audio signal may be further stored
in the memory 1204 or transmitted via the communication
component 1216. In some embodiments, the audio com-
ponent 1210 further includes a speaker for outputting au-
dio signals.
[0137] The I/O interface 1212 provides an interface be-
tween the processing component 1202 and a peripheral
interface module. The peripheral interface module may
be a keyboard, a click wheel, a button, or the like. These
buttons may include, but are not limited to: a home button,
a volume button, a start button, and a lock button.
[0138] The sensor assembly 1214 includes one or
more sensors for providing status evaluation of various
aspects of the device 1200. For example, the sensor
component 1214 may detect an on/off state of the device
1200, relative positioning of the components (for exam-
ple, the components are a display and keypad of the de-
vice 1200), the sensor component 1214 may also detect
the change in the position of the device 1200 or a com-
ponent of the device 1200, presence or absence of con-
tact of the user with the device 1200, orientation or ac-
celeration/deceleration of the device 1200, and temper-
ature change of the device 1200. The sensor assembly
1214 may include a proximity sensor configured to detect
the presence of nearby objects without any physical con-
tact. The sensor component 1214 may also include a
light sensor, such as a CMOS or CCD image sensor, for
use in imaging applications. In some embodiments, the
sensor component 1214 may further include an acceler-
ation sensor, a gyroscope sensor, a magnetic sensor, a
pressure sensor, or a temperature sensor.
[0139] The communication component 1216 is config-
ured to facilitate wired or wireless communication be-
tween the device 1200 and other devices. The device
1200 may access a wireless network based on a com-
munication standard, such as WiFi, 2G, or 3G, or a com-
bination thereof. In an exemplary embodiment, the com-
munication component 1216 receives a broadcast signal
or broadcast-related information from an external broad-
cast management system via a broadcast channel. In an
exemplary embodiment, the communication component
1216 further includes a near field communication (NFC)
module to facilitate short-range communication. For ex-
ample, the NFC module may be implemented based on
radio frequency identification (RFID) technology, infrared
data association (IrDA) technology, ultra wideband
(UWB) technology, Bluetooth (BT) technology and other
technologies.
[0140] In an exemplary embodiment, the device 1200
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may be implemented by one or more application-specific
integrated circuits (ASICs), a digital signal processor
(DSP), a digital signal processing device (DSPD), a pro-
grammable logic device (PLD), a field programmable
gate array (FPGA), a controller, a microcontroller, a mi-
croprocessor, or other electronic components, and is
configured to perform the foregoing method for receiving
a paging message.
[0141] In an exemplary embodiment, there is further
provided a non-transitory computer-readable storage
medium including instructions, such as a memory 1204
including the instructions, and the instructions may be
executed by the processor 1220 of the device 1200 to
implement the foregoing method. For example, the non-
transitory computer-readable storage medium may be a
ROM, a random access memory (RAM), a CD-ROM, a
magnetic tape, a floppy disk, an optical data storage de-
vice, and the like.
[0142] As for the device embodiment, since it basically
corresponds to the method embodiment, the relevant
parts thereof may refer to the description of the method
embodiment. The device embodiments described above
are only schematic, wherein the units described as sep-
arate components may be or may not be physically sep-
arated, and the components shown as units may be or
may not be physical units, that is, may be located in one
place, or may be distributed across multiple network el-
ements. Some or all of the modules may be selected
according to actual needs to achieve the solution of this
embodiment. Those of ordinary skill in the art can under-
stand and implement without creative efforts.
[0143] It should be noted that in this text, relational
terms such as first and second are only used to distin-
guish one entity or operation from another entity or op-
eration, and do not necessarily require or imply that these
entities or operations have any such actual relationship
or order. The term "comprising", "including" or any other
variation thereof is intended to encompass non-exclusive
inclusion, such that a process, method, article, or device
that includes a series of elements includes not only those
elements, but also other elements, or elements that are
inherent to such process, method, article, or device. With-
out more restrictions, the elements defined by the sen-
tence "including a ..." do not exclude the existence of
other identical elements in the process, method, article,
or equipment including the elements.

Claims

1. A method for sending a paging message, which is
applied to a base station, comprising:

determining (S101) that a current user equip-
ment, UE, belongs to a first service group or a
second service group, if there is a paging re-
quest for the current UE, wherein the first service
group comprises a first larger service group or

a first smaller service group, the second service
group comprises a second larger service group
or a second smaller service group, the first larger
service group comprises at least one of the first
smaller service group, and the second larger
service group comprises at least one of the sec-
ond smaller service group;
sending (S102) a first paging message to all UEs
in the first smaller service group to which the
current UE belongs through one of a plurality of
first paging occasions, Pos, according to first
configuration information which is pre-generat-
ed, if the current UE belongs to the first service
group; and
carrying (5103) a paging indication through one
of the plurality of the first POs and sending a
second paging message to the UE indicated by
the paging indication through one second PO
according to second configuration information
which is pre-generated, if the current UE be-
longs to the second service group, wherein the
paging indication is configured to indicate an
identification of all the UEs in the second smaller
service group to which the current UE belongs.

2. The method according to claim 1, further comprising,
before the determining (S101) that a current user
equipment UE belongs to a first service group or a
second service group:

receiving (S301) a first service request sent by
the UE, and sending the first service request to
a core network; and
receiving (S302) the identification of the UE be-
longing to the first larger service group returned
by the core network according to the first service
request, and classifying the identification of the
UE not belonging to the first larger service group
to the second larger service group.

3. The method according to claim 2, further comprising,
after the classifying the identification of the UE not
belonging to the first larger service group to the sec-
ond larger service group (S302):
dividing (S303) the first larger service group into at
least one of the first smaller service group, and di-
viding the second larger service group into at least
one of the second smaller service group.

4. The method according to claim 1, further comprising,
before the sending (S102) a first paging message to
all UEs of the first smaller service group to which the
current UE belongs through one of a plurality of first
paging occasions POs according to first configura-
tion information which is pre-generated:

generating (S100) the first configuration infor-
mation and the second configuration informa-

23 24 



EP 3 678 389 B1

14

5

10

15

20

25

30

35

40

45

50

55

tion, and sending the first configuration informa-
tion and the second configuration information to
the UE,
wherein the first configuration information com-
prises one of the plurality of the first POs allo-
cated to the UE belonging to the first service
group, and a physical downlink control channel
PDCCH and a physical downlink shared chan-
nel, PDSCH, corresponding to an allocated first
PO and being configured to transmit the first
paging message, and
the second configuration information comprises
the identification of the first PO for carrying the
paging indication, the second PO allocated to
the UE belonging to the second service group,
and the PDCCH and the PDSCH corresponding
to the second PO and being configured to trans-
mit the second paging message.

5. A base station (1100), comprising:

a processor (1122); and
a memory having instructions stored thereon,
which are executable by the processor,
characterized in that the processor is config-
ured to:

determine that a current UE belongs to a
first service group or a second service
group, if there is a paging request for the
current UE, wherein the first service group
comprises a first larger service group or a
first smaller service group, and the second
service group comprises a second larger
service group or a second smaller service
group;
send a first paging message to all UEs in
the first smaller service group to which the
current UE belongs through one of a plural-
ity of first paging occasions, Pos, according
to first configuration information which is
pre-generated, if the current UE belongs to
the first service group; and
carry a paging indication through one of the
plurality of the first POs and send a second
paging message to the UE indicated by the
paging indication through one second PO
according to second configuration informa-
tion which is pre-generated, if the current
UE belongs to the second service group,
wherein the paging indication is configured
to indicate an identification of all the UEs in
the second smaller service group to which
the current UE belongs.

6. The base station according to claim 5, wherein the
processor is further configured to, before determin-
ing that the current user equipment, UE, belongs to

the first service group or the second service group:

receive a first service request sent by the UE,
and send the first service request to a core net-
work; and
receive the identification of the UE belonging to
the first larger service group returned by the core
network according to the first service request,
and classify the identification of the UE not be-
longing to the first larger service group to the
second larger service group.

7. The base station according to claim 6, wherein the
processor is further configured to, after classifying
the identification of the UE not belonging to the first
larger service group to the second larger service
group:
divide the first larger service group into at least one
of the first smaller service group, and divide the sec-
ond larger service group into at least one of the sec-
ond smaller service group.

8. The base station according to claim 5, wherein the
processor is configured to, before sending the first
paging message to all UEs of the first smaller service
group to which the current UE belongs through one
of the plurality of first paging occasions POs accord-
ing to the first configuration information which is pre-
generated:

generate the first configuration information and
the second configuration information, and send
the first configuration information and the sec-
ond configuration information to the UE,
wherein the first configuration information com-
prises one of the plurality of the first POs allo-
cated to the UE belonging to the first service
group, and a physical downlink control channel,
PDCCH, and a physical downlink shared chan-
nel, PDSCH, corresponding to an allocated first
PO and being configured to transmit the first
paging message, and
the second configuration information comprises
the identification of the first PO for carrying the
paging indication, the second PO allocated to
the UE belonging to the second service group,
and the PDCCH and the PDSCH corresponding
to the second PO and being configured to trans-
mit the second paging message.

Patentansprüche

1. Verfahren zum Senden einer Paging-Nachricht, das
bei einer Basisstation angewendet wird, wobei das
Verfahren umfasst:

Bestimmen (S101), dass ein aktuelles Benutze-

25 26 



EP 3 678 389 B1

15

5

10

15

20

25

30

35

40

45

50

55

rendgerät, UE, zu einer ersten Servicegruppe
oder einer zweiten Servicegruppe gehört, wenn
eine Paging-Anfrage für das aktuelle UE vor-
liegt, wobei die erste Servicegruppe eine erste
größere Servicegruppe oder eine erste kleinere
Servicegruppe umfasst, wobei die zweite Ser-
vicegruppe eine zweite größere Servicegruppe
oder eine zweite kleinere Servicegruppe um-
fasst, wobei die erste größere Servicegruppe
mindestens eine der ersten kleineren Service-
gruppe umfasst, und wobei die zweite größere
Servicegruppe mindestens eine der zweiten
kleineren Servicegruppe umfasst;
Senden (S102) einer ersten Paging-Nachricht
an alle UEs in der ersten kleineren Servicegrup-
pe, zu der das aktuelle UE gehört, durch einen
aus einer Vielzahl von ersten Paging-Anlässe,
POs, entsprechend vorgenerierten ersten Kon-
figurationsinformationen, wenn das aktuelle UE
zu der ersten Servicegruppe gehört; und
Tragen (S103) einer Paging-Anzeige durch ei-
nen der Vielzahl von ersten POs und Senden
einer zweiten Paging-Nachricht an das UE, das
von der Paging-Anzeige angezeigt wird, durch
einen zweiten PO entsprechend den vorgene-
rierten zweiten Konfigurationsinformationen,
wenn das aktuelle UE zu der zweiten Service-
gruppe gehört, wobei die Paging-Anzeige dazu
ausgebildet ist, eine Identifikation aller UEs in
der zweiten kleineren Servicegruppe anzuzei-
gen, zu der das UE gehört.

2. Verfahren nach Anspruch 1, das ferner vor dem Be-
stimmen (S101), dass das aktuelle Benutzerendge-
rät, UE, zu einer ersten Servicegruppe oder einer
zweiten Servicegruppe gehört, umfasst:

Empfangen (S301) einer von dem UE gesende-
ten ersten Serviceanfrage, und Senden der ers-
ten Serviceanfrage an ein Kernnetzwerk; und
Empfangen (S302) der Identifikation des UEs,
das zu der ersten größeren Servicegruppe ge-
hört, die von dem Kernnetzwerk entsprechend
der ersten Serviceanfrage zurückgegeben wird,
und Klassifizieren der Identifikation des UEs,
das nicht zu der ersten größeren Servicegruppe
gehört, in die zweite größere Servicegruppe.

3. Verfahren nach Anspruch 2, das ferner umfasst,
nach dem Klassifizieren der Identifikation des UEs,
das nicht zu der ersten größeren Servicegruppe ge-
hört, in die zweite größere Servicegruppe (S302):
Teilen (S303) der ersten größeren Servicegruppe in
mindestens eine der ersten kleineren Servicegrup-
pe, und Teilen der zweiten größeren Servicegruppe
in mindestens eine der zweiten kleineren Service-
gruppe.

4. Verfahren nach Anspruch 1, das ferner umfasst, vor
dem Senden (S102) einer ersten Paging-Nachricht
an alle UEs der ersten kleineres Servicegruppe, zu
der das aktuelle UE gehört, durch einen aus einer
Vielzahl von ersten Paging-Anlässen, POs, entspre-
chend vorgenerierten ersten Konfigurationsinforma-
tionen:

Generieren (S100) der ersten Konfigurationsin-
formationen und der zweiten Konfigurationsin-
formationen, und Senden der ersten Konfigura-
tionsinformationen und der zweiten Konfigurati-
onsinformationen an das UE,
wobei die ersten Konfigurationsinformationen
einen der Vielzahl von ersten POs, der dem zu
der ersten Servicegruppe gehörenden UE zu-
gewiesen ist, und einen Physical Downlink Con-
trol Channel, PDCCH, und einen Physical
Downlink Shared Channel, PDSCH umfassen,
die einem zugewiesenen ersten PO entspre-
chen und dazu ausgebildet sind, die erste Pa-
ging-Nachricht zu übertragen, und
die zweiten Konfigurationsinformationen die
Identifikation des ersten PO zum Tragen der Pa-
ging-Anzeige, den zweiten PO, der dem zu der
zweiten Servicegruppe gehörenden UE zuge-
wiesen ist, und den PDCCH und den PDSCH
umfassen, die dem zweiten PO entsprechen
und dazu ausgebildet sind, die zweite Paging-
Nachricht zu übertragen.

5. Basisstation (1100), die aufweist:

einen Prozessor (1122); und
einen Speicher mit darauf gespeicherten Anwei-
sungen, die von dem Prozessor ausgeführt wer-
den können,
dadurch gekennzeichnet, dass der Prozessor
für Folgendes ausgebildet ist:

Bestimmen, dass ein aktuelles UE zu einer
ersten Servicegruppe oder einer zweiten
Servicegruppe gehört, wenn eine Paging-
Anfrage für das aktuelle UE vorliegt, wobei
die erste Servicegruppe eine erste größere
Servicegruppe oder eine erste kleine Ser-
vicegruppe umfasst, und die zweite Ser-
vicegruppe eine zweite größere Service-
gruppe oder eine zweite kleinere Service-
gruppe umfasst;
Senden einer ersten Paging-Nachricht an
alle UEs in der ersten kleineren Service-
gruppe, zu der das aktuelle UE gehört,
durch einen aus einer Vielzahl von ersten
Paging-Anlässen, POs, entsprechend ers-
ten vorgenerierten Konfigurationsinformati-
onen, wenn das aktuelle UE zu der ersten
Servicegruppe gehört; und
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Tragen einer Paging-Anzeige durch einen
der Vielzahl von ersten POs und Senden
einer zweiten Paging-Nachricht an das UE,
das von der Paging-Anzeige angezeigt
wird, durch einen zweiten PO entsprechend
den vorgenerierten zweiten Konfigurations-
informationen, wenn das aktuelle UE zu der
zweiten Servicegruppe gehört, wobei die
Paging-Anzeige dazu ausgebildet ist, eine
Identifikation aller UEs in der zweiten klei-
neren Servicegruppe anzuzeigen, zu der
das UE gehört.

6. Basisstation nach Anspruch 5, wobei der Prozessor
vor dem Bestimmen, dass das aktuelle Benutze-
rendgerät, UE, zu der ersten Servicegruppe oder der
zweiten Servicegruppe gehört, ferner für Folgendes
ausgebildet ist:

Empfangen einer von dem UE gesendeten ers-
ten Serviceanfrage, und Senden der ersten Ser-
viceanfrage an ein Kernnetzwerk; und
Empfangen der Identifikation des UEs, das zu
der ersten größeren Servicegruppe gehört, die
von dem Kernnetzwerk entsprechend der ersten
Serviceanfrage zurückgegeben wird, und Klas-
sifizieren der Identifikation des UEs, das nicht
zu der ersten größeren Servicegruppe gehört,
in die zweite größere Servicegruppe.

7. Basisstation nach Anspruch 6, wobei der Prozessor
nach dem Klassifizieren der Identifikation des UEs,
das nicht zu der ersten größeren Servicegruppe ge-
hört, in die zweite größere Servicegruppe, ferner für
Folgendes ausgebildet ist:
Teilen der ersten größeren Servicegruppe in min-
destens eine der ersten kleineren Servicegruppe,
und Teilen der zweiten größeren Servicegruppe in
mindestens eine der zweiten kleineren Servicegrup-
pe.

8. Basisstation nach Anspruch 5, wobei der Prozessor
vor dem Senden der ersten Paging-Nachricht an alle
UEs der ersten kleinere Servicegruppe, zu der das
aktuelle UE gehört, durch einen der Vielzahl von ers-
ten Paging-Anlässen, POs, entsprechend den vor-
generierten ersten Konfigurationsinformationen fer-
ner für Folgendes ausgebildet ist:

Generieren der ersten Konfigurationsinformati-
onen und der zweiten Konfigurationsinformati-
onen, und Senden der ersten Konfigurationsin-
formationen und der zweiten Konfigurationsin-
formationen an das UE,
wobei die ersten Konfigurationsinformationen
einen der Vielzahl von ersten POs, der dem zu
der ersten Servicegruppe gehörenden UE zu-
gewiesen ist, und einen Physical Downlink Con-

trol Channel, PDCCH, und einen Physical
Downlink Shared Channel, PDSCH umfassen,
die einem zugewiesenen ersten PO entspre-
chen und dazu ausgebildet sind, die erste Pa-
ging-Nachricht zu übertragen, und
die zweiten Konfigurationsinformationen die
Identifikation des ersten POs zum Tragen der
Paging-Anzeige, den zweiten PO, der dem zu
der zweiten Servicegruppe gehörenden UE zu-
gewiesen ist, und den PDCCH und den PDSCH
umfassen, die dem zweiten PO entsprechen
und dazu ausgebildet sind, die zweite Paging-
Nachricht zu übertragen.

Revendications

1. Procédé permettant d’envoyer un message de ra-
diomessagerie, qui est appliqué à une station de ba-
se, comprenant :

le fait de déterminer (S101) qu’un équipement
utilisateur, UE, actuel appartient à un premier
groupe de services ou à un second groupe de
services, s’il y a une demande de radiomessa-
gerie pour l’UE actuel, le premier groupe de ser-
vices comprenant un premier groupe de servi-
ces plus grand ou un premier groupe de services
plus petit, le second groupe de services com-
prenant un second groupe de services plus
grand ou un second groupe de services plus pe-
tit, le premier groupe de services plus grand
comprenant au moins l’un du premier groupe de
services plus petit, et le second groupe de ser-
vices plus grand comprenant au moins l’un du
second groupe de services plus petit ;
l’envoi (S102) d’un premier message de radio-
messagerie à tous les UE dans le premier grou-
pe de services plus petit auquel l’UE actuel ap-
partient par l’intermédiaire de l’une parmi une
pluralité de premières occasions de radiomes-
sagerie, Po, selon des premières informations
de configuration qui sont pré-générées, si l’UE
actuel appartient au premier groupe de
services ; et
le transport (S103) d’une indication de radio-
messagerie par l’intermédiaire de l’une parmi la
pluralité des premières PO et l’envoi d’un se-
cond message de radiomessagerie à l’UE indi-
qué par l’indication de radiomessagerie par l’in-
termédiaire d’une seconde PO selon des secon-
des informations de configuration qui sont pré-
générées, si l’UE actuel appartient au second
groupe de services, l’indication de radiomessa-
gerie étant configurée pour indiquer une identi-
fication de tous les UE dans le second groupe
de services plus petit auquel appartient l’UE ac-
tuel.
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2. Procédé selon la revendication 1, comprenant en
outre, avant la détermination (S101) que l’équipe-
ment utilisateur UE actuel appartient à un premier
groupe de services ou à un second groupe de
services :

la réception (S301) d’une première demande de
service envoyée par l’UE, et l’envoi de la pre-
mière demande de service à un réseau central ;
et
la réception (S302) de l’identification de l’UE ap-
partenant au premier groupe de services plus
grand renvoyée par le réseau central selon la
première demande de service, et la classifica-
tion de l’identification de l’UE n’appartenant pas
au premier groupe de services plus grand dans
le second groupe de services plus grand.

3. Procédé selon la revendication 2, comprenant en
outre, après la classification de l’identification de l’UE
n’appartenant pas au premier groupe de services
plus grand dans le second groupe de services plus
grand (S302) :
la division (S303) du premier groupe de services plus
grand en au moins l’un du premier groupe de servi-
ces plus petit, et la division du second groupe de
services plus grand en au moins l’un du second grou-
pe de services plus petit.

4. Procédé selon la revendication 1, comprenant en
outre, avant l’envoi (S102) d’un premier message de
radiomessagerie à tous les UE du premier groupe
de services plus petit auquel appartient l’UE actuel
par l’intermédiaire d’une parmi une pluralité de pre-
mières occasions de radiomessagerie PO selon des
premières informations de configuration qui sont
pré-générées :

la génération (S100) des premières informa-
tions de configuration et des secondes informa-
tions de configuration, et l’envoi des premières
informations de configuration et des secondes
informations de configuration à l’UE,
les premières informations de configuration
comprenant l’une parmi la pluralité des première
PO allouées à l’UE appartenant au premier
groupe de services, et un canal de commande
de liaison descendante physique PDCCH et un
canal partagé de liaison descendante physique,
PDSCH, correspondant à une première PO al-
louée et étant configurés pour transmettre le
premier message de radiomessagerie, et
les secondes informations de configuration
comprenant l’identification de la première PO
pour transporter l’indication de radiomessage-
rie, la seconde PO allouée à l’UE appartenant
au second groupe de services, et le PDCCH et
le PDSCH correspondant à la seconde PO et

étant configurés pour transmettre le second
message de radiomessagerie.

5. Station de base (1100), comprenant :

un processeur (1122) ; et
une mémoire sur laquelle sont stockées des ins-
tructions, qui sont exécutables par le proces-
seur,
caractérisée en ce que le processeur est con-
figuré pour :

déterminer qu’un UE actuel appartient à un
premier groupe de services ou à un second
groupe de services, s’il y a une demande
de radiomessagerie pour l’UE actuel, le pre-
mier groupe de services comprenant un
premier groupe de services plus grand ou
un premier groupe de services plus petit, et
le second groupe de services comprenant
un second groupe de services plus grand
ou un second groupe de services plus petit ;
envoyer un premier message de radiomes-
sagerie à tous les UE dans le premier grou-
pe de services plus petit auquel l’UE actuel
appartient par l’intermédiaire de l’une parmi
une pluralité de premières occasions de ra-
diomessagerie, Po, selon des premières in-
formations de configuration qui sont pré-gé-
nérées, si l’UE actuel appartient au premier
groupe de services ; et
transporter une indication de radiomessa-
gerie par l’intermédiaire de l’une parmi la
pluralité des premières PO et envoyer un
second message de radiomessagerie à
l’UE indiqué par l’indication de radiomessa-
gerie par l’intermédiaire d’une seconde PO
selon des secondes informations de confi-
guration qui sont pré-générées, si l’UE ac-
tuel appartient au second groupe de servi-
ces, l’indication de radiomessagerie étant
configurée pour indiquer une identification
de tous les UE dans le second groupe de
services plus petit auquel appartient l’UE
actuel.

6. Station de base selon la revendication 5, dans la-
quelle le processeur est configuré en outre pour,
avant le fait de déterminer que l’équipement utilisa-
teur, UE, actuel appartient au premier groupe de ser-
vices ou au second groupe de services :

recevoir une première demande de service en-
voyée par l’UE, et envoyer la première demande
de service à un réseau central ; et
recevoir l’identification de l’UE appartenant au
premier groupe de services plus grand renvoyée
par le réseau central selon la première demande
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de service, et classer l’identification de l’UE
n’appartenant pas au premier groupe de servi-
ces plus grand dans le second groupe de servi-
ces plus grand.

7. Station de base selon la revendication 6, dans la-
quelle le processeur est configuré en outre pour,
après classification de l’identification de l’UE n’ap-
partenant pas au premier groupe de services plus
grand dans le second groupe de services plus
grand :
diviser le premier groupe de services plus grand en
au moins l’un du premier groupe de services plus
petit, et diviser le second groupe de services plus
grand en au moins l’un du second groupe de services
plus petit.

8. Station de base selon la revendication 5, dans la-
quelle le processeur est configuré pour, avant envoi
du premier message de radiomessagerie à tous les
UE du premier groupe de services plus petit auquel
appartient l’UE actuel par l’intermédiaire d’une parmi
la pluralité de premières occasions de radiomessa-
gerie PO selon les premières informations de confi-
guration qui sont pré-générées :

générer les premières informations de configu-
ration et les secondes informations de configu-
ration, et envoyer les premières informations de
configuration et les secondes informations de
configuration à l’UE,
les premières informations de configuration
comprenant l’une parmi la pluralité des premiè-
res PO allouées à l’UE appartenant au premier
groupe de services, et un canal de commande
de liaison descendante physique, PDCCH, et
un canal partagé de liaison descendante physi-
que, PDSCH, correspondant à une première PO
allouée et étant configurés pour transmettre le
premier message de radiomessagerie, et
les secondes informations de configuration
comprenant l’identification de la première PO
pour transporter l’indication de radiomessage-
rie, la seconde PO allouée à l’UE appartenant
au second groupe de services, et le PDCCH et
le PDSCH correspondant à la seconde PO et
étant configurés pour transmettre le second
message de radiomessagerie.
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