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(57) ABSTRACT

Embodiments of the present invention disclose a method and
adevice for allocating a physical hybrid ARQ indicator chan-
nel, and a user equipment. The method for allocating a physi-
cal hybrid ARQ indicator channel includes: determining,
according to an extended parameter, a cyclic shift value of a
demodulation reference signal that is indicated in a Physical
Downlink Control Channel PDCCH, and a minimum labeling
index value of a physical resource block PRB that is occupied
by anuplink data transmission block, a PHICH index number
that corresponds to the uplink data transmission block, where
the extended parameter includes a cell-specific parameter and
a user-equipment-specific parameter; and allocating a
PHICH to the uplink data transmission block according to the
PHICH index number.
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Determine, according to an extended parameter, a cyclic shift
value of a demodulation reference signal that is indicated in a
Physical Downlink Control Channel PDCCH, and a minimum 11
labeling index value of a physical resource block PRB that is
occupied by an uplink data transmission block, a PHICH index
number that corresponds to the uplink data transmission block,
where the cyclic shift value and the minimum labeling index
value are indicated in a Physical Downlink Control Channel
PDCCH, and the extended parameter includes a cell-specific
parameter and a user-equipment-specific parameter 12
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demodulation reference signal that is indicated in a Physical Downlink Control
Channel PDCCH, and a minimum [abeling index value of a physical resource %

block PRB that is occupied by an uplink data transmission block, a PHICH index
number that corresponds to the uplink data transmission block, where the cyclic
shift value and the minimum labeling index value are indicated in a Physical

Downlink Control Channel PDCCH, and the extended parameter includes a cell-
specific parameter and a user-equipment-specific parameter
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corresponds to the uplink data transmission block
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METHOD AND DEVICE FOR ALLOCATING
PHYSICAL HYBRID ARQ INDICATOR
CHANNEL, AND USER EQUIPMENT

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of International
Application No. PCT/CN2012/079852, filed on Aug. 8, 2012,
which claims priority to Chinese Patent Application No.
201110228847.1, filed on Aug. 10, 2011, both of which are
hereby incorporated by reference in their entireties.

TECHNICAL FIELD

[0002] The present invention relates to the field of commu-
nications technologies, and in particular, to a method and a
device for allocating a physical hybrid ARQ indicator chan-
nel, and a user equipment.

BACKGROUND

[0003] Inthe LTE (Long Term Evolution, long term evolu-
tion) technology, sending/receiving of data supports the
HARQ (Hybrid Automatic Repeat Request, hybrid automatic
repeat request) technology. A data receiving party feeds back
ACK (acknowledgement, positive acknowledgement)/
NACK (Negative acknowledgement, negative acknowledge-
ment) information to a data sending party, so that the data
sending party confirms whether data is correctly received by
the data receiving party.

[0004] Generally, an eNodeB (base station) carries ACK or
NACK information of an HARQ on a PHICH (Physical
Hybrid ARQ Indicator Channel, Physical Hybrid ARQ Indi-
cator Channel) that is allocated to a UE (User Equipment,
user equipment), so as to indicate whether the eNodeB has
correctly received uplink data that is transmitted by the UE.
Correspondingly, the UE needs to determine the PHICH, and
acquires, through the PHICH, the ACK or NACK information
of uplink data transmission.

[0005] However, currently a DMRS (Demodulation Refer-
ence Signal, demodulation reference signal) used to deter-
mine a PHICH has relatively a few cyclic shift values, which
can determine at most eight PHICHs. Once there are more
UEs in uplink multiplexing, a PHICH configuration require-
ment cannot be met. This may lead to a PHICH allocation
conflict, and two UEs will determine a same PHICH, causing
a wrong judgment of uplink data transmission and lowering
transmission quality.

SUMMARY

[0006] An objective of embodiments of the present inven-
tion is to provide a method and a device for allocating a
physical hybrid ARQ indicator channel, and a user equip-
ment, so as to improve the capability of allocating a physical
hybrid ARQ indicator channel.

[0007] The objective of the embodiments of the present
invention is achieved through the following technical solu-
tions:

[0008] According to one aspect, an embodiment of the
present invention provides a method for allocating a physical
hybrid ARQ indicator channel, including:

[0009] determining, according to an extended parameter, a
cyclic shift value of a demodulation reference signal that is
indicated in a Physical Downlink Control Channel PDCCH,
and a minimum labeling index value of a physical resource
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block PRB that is occupied by an uplink data transmission
block, a PHICH index number that corresponds to the uplink
data transmission block, where the extended parameter
includes a cell-specific parameter and a user-equipment-spe-
cific parameter; and

[0010] allocating a PHICH to the uplink data transmission
block according to the PHICH index number.

[0011] According to another aspect, an embodiment of the
present invention provides a device for allocating a physical
hybrid ARQ indicator channel, including:

[0012] a first determining unit, configured to determine,
according to an extended parameter, a cyclic shift value of a
demodulation reference signal that is indicated in a Physical
Downlink Control Channel PDCCH, and a minimum labeling
index value of a physical resource block PRB that is occupied
by anuplink data transmission block, a PHICH index number
that corresponds to the uplink data transmission block, where
the extended parameter includes a cell-specific parameter and
a user-equipment-specific parameter; and

[0013] anallocating unit, configured to allocate a PHICH to
the uplink data transmission block according to the PHICH
index number.

[0014] According to one aspect, an embodiment of the
present invention provides a method for allocating a physical
hybrid ARQ indicator channel, including:

[0015] determining, according to an extended parameter, a
cyclic shift value of a demodulation reference signal that is
indicated in a Physical Downlink Control Channel PDCCH,
and a minimum labeling index value of a physical resource
block PRB that is occupied by an uplink data transmission
block, a PHICH index number that corresponds to the uplink
data transmission block, where the extended parameter
includes a cell-specific parameter and a user-equipment-spe-
cific parameter;

[0016] determining, through the PHICH index number, a
corresponding PHICH to be allocated to the uplink data trans-
mission block; and

[0017] receiving, on the determined PHICH, acknowledge-
ment information that corresponds to the uplink data trans-
mission block.

[0018] According to another aspect, an embodiment of the
present invention provides a user equipment, including:
[0019] asecond determining unit, configured to determine,
according to an extended parameter, a cyclic shift value of a
demodulation reference signal that is indicated in a Physical
Downlink Control Channel PDCCH, and a minimum labeling
index value of a physical resource block PRB that is occupied
by anuplink data transmission block, a PHICH index number
that corresponds to the uplink data transmission block, where
the extended parameter includes a cell-specific parameter and
a user-equipment-specific parameter;

[0020] a third determining unit, configured to determine,
through the PHICH index number, a corresponding PHICH to
be allocated to the uplink data transmission block; and
[0021] a receiving unit, configured to receive, on the deter-
mined PHICH, acknowledgement information that corre-
sponds to the uplink data transmission block.

[0022] As can be seen from the technical solutions accord-
ing to the embodiments of the present invention, through an
extended parameter and a cyclic shift value of a demodulation
reference signal, an adjustment range is widened when a base
station allocates a PHICH channel to a UE.
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BRIEF DESCRIPTION OF DRAWINGS

[0023] To describe the technical solutions in the embodi-
ments of the present invention more clearly, the following
briefly introduces the accompanying drawings required for
describing the embodiments. Apparently, the accompanying
drawings in the following description show merely some
embodiments of the present invention, and a person of ordi-
nary skill in the art may still derive other drawings from these
accompanying drawings without creative efforts.

[0024] FIG. 1 is a schematic flowchart 1 of a method for
allocating a physical hybrid ARQ indicator channel accord-
ing to an embodiment of the present invention;

[0025] FIG. 2 is a schematic diagram 1 of composition of'a
device for allocating a physical hybrid ARQ indicator channel
according to an embodiment of the present invention;
[0026] FIG. 3 is a schematic flowchart 2 of a method for
allocating a physical hybrid ARQ indicator channel accord-
ing to an embodiment of the present invention;

[0027] FIG. 4 is a schematic diagram 2 of composition of'a
device for allocating a physical hybrid ARQ indicator channel
according to an embodiment of the present invention; and
[0028] FIG. 5 is a schematic diagram of an application
scenario of a method for allocating a physical hybrid ARQ
indicator channel according to an embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

[0029] The following clearly describes the technical solu-
tions in the embodiments of the present invention with refer-
ence to the accompanying drawings in the embodiments of
the present invention. Apparently, the described embodi-
ments are merely a part rather than 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 invention without creative efforts shall fall
within the protection scope of the present invention.

[0030] As shown in FIG. 1, an embodiment of the present
invention provides a method for allocating a physical hybrid
ARQ indicator channel, including:

[0031] 11.Determine, according to an extended parameter,
a cyclic shift value of a demodulation reference signal that is
indicated in a PDCCH (Physical Downlink Control Channel,
Physical Downlink Control Channel), and a minimum label-
ing index value of a PRB (Physical Resource Block, physical
resource block) that is occupied by an uplink data transmis-
sion block, a PHICH (Physical Hybrid ARQ Indicator Chan-
nel, Physical Hybrid ARQ Indicator Channel) index number
that corresponds to the uplink data transmission block, where
the extended parameter includes a cell-specific parameter and
a user-equipment-specific parameter.

[0032] 12. Allocate a PHICH to the uplink data transmis-
sion block according to the PHICH index number.

[0033] In the embodiment of the present invention, the
method for allocating a physical hybrid ARQ indicator chan-
nel may be executed by a base station, such as an eNodeB
(Evolved NodeB, evolved NodeB) in an LTE system. The
eNodeB allocates a PHICH to an uplink data transmission
block that is transmitted by a UE (User Equipment, user
equipment), so that ACK or NACK information of uplink data
transmission is fed back on the PHICH.

[0034] As can be seen from the technical solution accord-
ing to the embodiment of the present invention, through an
extended parameter and a cyclic shift value of ademodulation
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reference signal, an adjustment range is widened when a base
station allocates a PHICH channel to a UE.

[0035] The following briefly describes technologies
involved in the method for allocating a physical hybrid ARQ
indicator channel according to the embodiment of the present
invention:

[0036] InanLTE system, aprocess where a user equipment
sends data to a base station is as follows: The user equipment
receives, from a PDCCH channel, a PUSCH (Physical Uplink
Shared Channel, Physical Uplink Shared Channel) schedul-
ing authorization command that is delivered by the base sta-
tion; the base station allocates, through a minimum labeling
number I,z », of a resource block that is occupied by a
Physical Uplink Shared Channel and cyclic shift information
of an uplink demodulation pilot that is indicated by n,, s a
downlink PHICH channel to the user equipment, where both
Iprs_r4 @0d Npy.ps, are indicated in the Physical Uplink
Shared Channel scheduling authorization command that is
carried on the PDCCH channel; the user equipment sends a
data transmission block to the base station on the allocated
Physical Uplink Shared Channel, and the base station
receives the data transmission block on the Physical Uplink
Shared Channel that is allocated to the user equipment and
determines whether the data transmission block has been
correctly received; if the base station has correctly received
the data transmission block, ACK information is sent to the
user equipment on the allocated physical downlink PHICH
channel, or otherwise NACK information is sent to the user
equipment on the allocated physical downlink PHICH chan-
nel; correspondingly, the user equipment receives, on the
allocated downlink PHICH channel, the ACK/NACK infor-
mation that is fed back by the base station; and if the ACK
information has been received and the user equipment con-
firms that the base station has correctly received the data
transmission block, the data transmission block is no longer
sent; or if the NACK information is received and the maxi-
mum number of retransmissions is not reached, the data trans-
mission block is repeatedly sent to the base station.

[0037] A PHICH channel resource is allocated in the unit of
groups, and the number N, ~*? of PHICH groups is
determined by information that is indicated in system broad-
cast signaling. Under a common CP (Cyclic Prefix, cyclic
prefix), each PHICH group includes eight PHICHs, and under
an extended cyclic prefix, each PHICH group includes four
PHICHs.

[0038] Optionally, in step 11, the extended parameter
includes a user-equipment-specific (UE-specific) parameter.

[0039] Specifically, a base station may transmit, through
the PDCCH or higher-layer signaling, the user-equipment-
specific parameter to a user equipment. The user-equipment-
specific parameter may occupy an existing field of the
PDCCH or a newly-added field, and the user-equipment-
specific parameter may occupy one or more fields.

[0040] For example, a field that is occupied by the user-
equipment-specific parameter is A bits, which may indicate at
most 2% values, whereas a field that indicates the cyclic shift
value of the demodulation reference signal is 3 bits, which can
indicate at most eight (that is, 2°) values. In this way, a value
range that is indicated together by a value of the user-equip-
ment-specific parameter and the cyclic shift value of the
demodulation reference signal is obviously widened, so that
an adjustment range can be widened when the base station
allocates a PHICH channel to the user equipment.
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[0041] Optionally, in step 11, the extended parameter
includes a cell-specific (CELL-specific) parameter and a
user-equipment-specific parameter.

[0042] Specifically, a base station may transmit the cell-
specific parameter to a user equipment through the PDCCH,
where the cell-specific parameter may occupy an existing
field of the PDCCH or a newly-added field; or the cell-spe-
cific parameter is configured on the user equipment through
higher-layer signaling.

[0043] For different user equipments in a same cell, a value
of the cell-specific parameter is the same. For user equip-
ments in different cells, the value of the cell-specific param-
eter may be different. For example, a cell-specific parameter
value k in the following description equals an upper limit on
the number of UEs that can be accommodated by an RRH
(Radio Remote Head, radio remote head) at which a UE
resides. For user equipments in different cells, the value of the
cell-specific parameter may also be the same. That is, the
value of the cell-specific parameter is a constant value, for
example, the cell-specific parameter value k=2N,”Z<# in
the following description. In this case, the base station and the
user equipment may negotiate the value k in advance, and
then the base station may no longer transmit the cell-specific
parameter to the user equipment.

[0044] When the extended parameter includes the cell-spe-
cific parameter and the user-equipment-specific parameter, a
value range that is indicated together by a value of the
extended parameter and the cyclic shift value of the demodu-
lation reference signal may be widened, so that an adjustment
range can be widened when the base station allocates a
PHICH channel to the user equipment.

[0045] In addition, when the value range that is indicated
together by the extended parameter and the cyclic shift value
of the demodulation reference signal is widened, the number
of bits of the field that is occupied by the user-equipment-
specific parameter may be saved through the cell-specific
parameter. For example, the field that is occupied by the
user-equipment-specific parameter is one bit, which can indi-
cate at most two values (such as 0 or 1), and the field that
indicates the cyclic shift value of the demodulation reference
signal is three bits, which can indicate at most eight values
(such as 0 to 7). When the cell-specific parameter is used, for
example, when the cell-specific parameter is 8 and the
extended parameter includes the cell-specific parameter and
the user-equipment-specific parameter, the extended param-
eter indicates two values such as 0 or 8 (0 or 1 multiplied by
8). Then a value that is indicated together by the extended
parameter and the cyclic shift value of the demodulation
reference signal may be 0 to 15. As can be seen, the value
range that is indicated together by the extended parameter and
the cyclic shift value of the demodulation reference signal
may also be appropriately widened, without needing to
increase the number of bits of the field that is occupied by the
user-equipment-specific parameter.

[0046] Optionally, the determining a PHICH index number
that corresponds to the uplink data transmission block spe-
cifically includes:

[0047] determining, according to the following formula,

the PHICH index number that corresponds to the uplink data

transmission block, where the PHICH index number includes

an index group number and an index sequence number:
tppres = prp_ratipursth#)] mod Npgyerr

roup group
“HprrcaNprce
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nppreer "= {Ippp &A/N prrcet " [ hpamsthon) )

mod 2Ng# ! Formula (1)

[0048] where npz-~" 7 is the index group number, np;,-
rcr’®? is the index sequence number, 0., % is the num-
ber of PHICH groups, N7 *“* is a spreading factor, k is a
value of the cell-specific parameter, n is a value of the user-
equipment-specific parameter, n,,, < is the cyclic shift value
of the demodulation reference signal, k-n is the value of the
extended parameter, 1,5 », is the minimum labeling index
of the PRB that is occupied by the uplink data transmission
block or an index that is obtained after the minimum labeling
index is incremented by one, 1 .18 setto 1 when the uplink
data transmission block is transmitted in a 4% or a 9% sub-
frame in uplink-downlink subframe configuration 0 of a time
division duplex TDD system, or set to 0 in other cases, and
mod is a modulus operation.

[0049] Optionally, the value of the user-equipment-specific
parameter is a preset value; or

[0050] the value of the user-equipment-specific parameter
is a corresponding value that is determined by a radio remote
head RRH at which a user equipment resides; or

[0051] the value of the user-equipment-specific parameter
is a corresponding value that is determined by a group in
which the UE resides, where UEs in a same RRH are a same
group or UEs that feed back a same PMI (Precoding Matrix
Indicator, precoding matrix indicator) are a same group.
[0052] Optionally, the cell-specific parameter
k=2N."HH; or

[0053] the cell-specific parameter k is an upper limit on the
number of UEs that can be accommodated by the RRH at
which the UE resides; or

[0054] the cell-specific parameter k is the largest among
upper limits on the numbers of UEs that can be accommo-
dated by RRHs in a cell; or

[0055] the cell-specific parameter k is an upper limit on the
number of UEs that can be accommodated by any RRH in a
cell.

[0056] As can be seen, the upper limits on the numbers of
UEs that can be accommodated by RRHs in the cell are not
necessarily the same. Then the largest among the upper limits
on the numbers of UEs that can be accommodated by RRHs
in the cell may be used, or the upper limit on the number of
UEs that can be accommodated by any RRH in the cell may
be used as the cell-specific parameter k.

[0057] Optionally, there are the following several manners
of getting a value for the cell-specific parameter value and the
user-equipment-specific parameter value but this is not lim-
ited:

[0058] Manner 1: The user-equipment-specific parameter
value n is a preset value, and the cell-specific parameter value
is a fixed value. For example, the cell-specific parameter
value k=2N . #¢H

[0059] The user-equipment-specific parameter value n is a
value preset by the base station, or a value n set upon pre-
negotiation between the base station and the user equipment.
[0060] Manner 2: The user-equipment-specific parameter
value n is a corresponding value that is determined by an RRH
selected by the user equipment. In this case, the cell-specific
parameter value k=2N .7 or the cell-specific parameter
value k equals the upper limit on the number of UEs that can
be accommodated by the RRH at which the UE resides.
[0061] The RRHis simply described as follows: In a Macro
(macro site) area, all transmission points that include an RRH
share a same cell ID (Identity, identity). This architecture is
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also called a DAS (Distributed Antenna System, distributed
antenna system). Because there is no cell splitting gain, there
are quite many user equipments in the cell.

[0062] Theuserequipment selects an RRH. For example, if
multiple RRHs available for access exist, the user equipment
selects an access RRH according to a principle of proximity.
[0063] Manner 3: The user-equipment-specific parameter
value n is a corresponding value that is determined by a group
selected by the user equipment, where user equipments in a
same RRH are a same group or user equipments that feed
back a same PMI (Precoding Matrix Indicator, precoding
matrix indicator) are a same group. In this case, the cell-
specific parameter value k=2N.~““¥, or the cell-specific
parameter value k equals a maximum number of user equip-
ments included in the group.

[0064] The grouping of the user equipment is not limited to
the foregoing two forms.

[0065] As user equipments in a user equipment group use a
same PMI, the user equipments may use a same precoding
matrix and a same DmRS (Demodulation Reference Signal,
demodulation reference signal). In this way, the user equip-
ments in the same user equipment group demodulate, by
using the same DmRS, information that is borne in a data
channel area (for example, demodulate, by using the same
DmRS, the DCI that is borne on a resource area in the data
channel area), thereby improving resource utilization of the
data channel area.

[0066] In addition, it may be known that the value of the
cell-specific parameter, the value of the user-equipment-spe-
cific parameter, and a calculation method needs to be kept
consistent between the base station and the user equipment,
so that the base station may determine, according to the
formula (1), the PHICH that corresponds to the uplink data
transmission block, and the user equipment may acquire,
according to the formula (1) on the determined PHICH, a
acknowledgement of a network side to a current data trans-
mission block.

[0067] A person skilled in the art may apply, in a technical
scope disclosed by the embodiment of the present invention,
the method for allocating a physical hybrid ARQ indicator
channel according to the embodiment of the present invention
to a MIMO (Multiple-Input Multiple-Out-put, multiple-input
multiple-output) transmit diversity technology.

[0068] AsshowninFIG.2, corresponding to the method for
allocating a physical hybrid ARQ indicator channel accord-
ing to the foregoing embodiment, an embodiment of the
present invention provides a device for allocating a physical
hybrid ARQ indicator channel, including:

[0069] a first determining unit 21, configured to determine,
according to an extended parameter, a cyclic shift value of a
demodulation reference signal that is indicated in a Physical
Downlink Control Channel PDCCH, and a minimum labeling
index value of a physical resource block PRB that is occupied
by anuplink data transmission block, a PHICH index number
that corresponds to the uplink data transmission block, where
the extended parameter includes a cell-specific parameter and
a user-equipment-specific parameter; and

[0070] an allocating unit 22, configured to allocate a
PHICH to the uplink data transmission block according to the
PHICH index number.

[0071] The device for allocating a physical hybrid ARQ
indicator channel according to the embodiment of the present
invention may be separately arranged, or arranged together
with a base station into a whole, such as a base station eNodeB
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in an LTE system. The eNodeB allocates a PHICH to an
uplink data transmission block that is transmitted by a UE, so
that ACK/NACK information of uplink data transmission is
fed back on the PHICH.

[0072] As can be seen from the technical solution accord-
ing to the embodiment of the present invention, through an
extended parameter and a cyclic shift value of a demodulation
reference signal, an adjustment range is widened when a base
station allocates a PHICH channel to a UE.

[0073] Optionally, the first determining unit 21 may be
specifically configured to determine, according to the follow-
ing formula, the PHICH index number that corresponds to the
uplink data transmission block, where the PHICH index num-
ber includes an index group number and an index sequence
number:

group .
Rpprce =[Ipra_ratMprrstion)] mod Npwrcn-
rou ‘014
o ceNprrce® * %

Ppmrca’ 7 ={ [IPRBgéA/N prrce ' [rprrsthon) }

mod 2Ngz Formula (1)

[0074] where npp;, "7 is the index group number, np,-
1ce’? is the index sequence number, N oz~ is the num-
ber of PHICH groups, N7 *“* is a spreading factor, k is a
value of the cell-specific parameter, n is a value of the user-
equipment-specific parameter, 1, s the cyclic shift value
of the demodulation reference signal, k-n is a value of the
extended parameter, I,z , is the minimum labeling index
of the PRB that is occupied by the uplink data transmission
block or an index that is obtained after the minimum labeling
index is incremented by one, and I, is set to 1 when the
uplink data transmission block is transmitted in a 4” or a 9%
subframe in uplink-downlink subframe configuration 0 of a
TDD system, or set to 0 in other cases.

[0075] Optionally, the value of the user-equipment-specific
parameter is a preset value; or

[0076] the value of the user-equipment-specific parameter
is a corresponding value that is determined by a radio remote
head RRH at which a user equipment resides; or

[0077] the value of the user-equipment-specific parameter
is a corresponding value that is determined by a group in
which the UE resides, where UEs in a same RRH are a same
group or UEs that feed back a same PMI (Precoding Matrix
Indicator, precoding matrix indicator) are a same group.
[0078] Optionally, the cell-specific parameter
k=2N."HH; or

[0079] the cell-specific parameter k is an upper limit on the
number of UEs that can be accommodated by the RRH at
which the UE resides; or

[0080] the cell-specific parameter k is the largest among
upper limits on the numbers of UEs that can be accommo-
dated by RRHs in a cell; or

[0081] the cell-specific parameter k is an upper limit on the
number of UEs that can be accommodated by any RRH in a
cell.

[0082] Optionally, the device for allocating a physical
hybrid ARQ indicator channel according to the embodiment
of the present invention may further include:

[0083] a sending unit, configured to transmit, through the
PDCCH or higher-layer signaling, the user-equipment-spe-
cific parameter to a UE; and transmit, through the PDCCH or
the higher-layer signaling, the cell-specific parameter to the
UE.

[0084] The device for allocating a physical hybrid ARQ
indicator channel according to the embodiment of the present
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invention and its composition may be understood with refer-
ence to the actions that are executed by the base station in the
method for allocating a physical hybrid ARQ indicator chan-
nel according to the foregoing embodiment, and no further
details are provided herein for same content.

[0085] As shown in FIG. 3, an embodiment of the present
invention provides a method for allocating a physical hybrid
ARQ indicator channel, including:

[0086] 31.Determine, according to an extended parameter,
a cyclic shift value of a demodulation reference signal that is
indicated in a Physical Downlink Control Channel PDCCH,
and a minimum labeling index value of a physical resource
block PRB that is occupied by an uplink data transmission
block, a PHICH index number that corresponds to the uplink
data transmission block, where the extended parameter
includes a cell-specific parameter and a user-equipment-spe-
cific parameter.

[0087] 32.Determine, through the PHICH index number, a
corresponding PHICH to be allocated to the uplink data trans-
mission block.

[0088] 33. Receive, on the determined PHICH, acknowl-
edgement information that corresponds to the uplink data
transmission block.

[0089] The method for allocating a physical hybrid ARQ
indicator channel according to the embodiment of the present
invention may be executed by a user equipment UE. An
eNodeB allocates a PHICH to an uplink data transmission
block that is transmitted by the UE, so that ACK/NACK
information of uplink data transmission is fed back on the
PHICH.
[0090] As can be seen from the technical solution accord-
ing to the embodiment of the present invention, through an
extended parameter and a cyclic shift value of ademodulation
reference signal, an adjustment range is widened when a base
station allocates a PHICH channel to a UE.
[0091] Optionally, the PHICH index number that corre-
sponds to the uplink data transmission block is determined
according to the following formula, where the PHICH index
number includes an index group number and an index
sequence number:

nprrce® F =[pre_ratMpursth )] mod Npgreq-

roup group
“HprrcaNprce

tpprce” = Irre_pa/Nprrce ™ Frpumsthon)

mod 2NgF HCH Formula (1)

[0092] where Ny~ is the index group number, ny,,-
1ce’®? is the index sequence number, N opp; - "% is the num-
ber of PHICH groups, N7 *“? is a spreading factor, k is a
value of the cell-specific parameter, n is a value of the user-
equipment-specific parameter, n,,,z is the cyclic shift value
of the demodulation reference signal, k'n is a value of the
extended parameter, I oz, is the minimum labeling index of
the PRB that is occupied by the uplink data transmission
block or an index that is obtained after the minimum labeling
index is incremented by one, and I, 1s set to 1 when the
uplink data transmission block is transmitted in a 4” or a 9%
subframe in uplink-downlink subframe configuration 0 of a
TDD system, or set to 0 in other cases.

[0093] Optionally, the value of the user-equipment-specific
parameter is a preset value; or

[0094] the value of the user-equipment-specific parameter
is a corresponding value that is determined by a radio remote
head RRH at which a user equipment resides; or
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[0095] the value of the user-equipment-specific parameter
is a corresponding value that is determined by a group in
which the UE resides, where UEs in a same RRH are a same
group or UEs that feed back a same PMI (Precoding Matrix
Indicator, precoding matrix indicator) are a same group.
[0096] Optionally, the cell-specific parameter
kzzNSFPHICH; or

[0097] the cell-specific parameter k is an upper limit on the
number of UEs that can be accommodated by the RRH at
which the UE resides; or

[0098] the cell-specific parameter k is the largest among
upper limits on the numbers of UEs that can be accommo-
dated by RRHs in a cell; or

[0099] the cell-specific parameter k is an upper limit on the
number of UEs that can be accommodated by any RRH in a
cell.

[0100] In addition, the value of the cell-specific parameter,
the value of the user-equipment-specific parameter, and a
calculation method needs to be kept consistent between the
base station and the user equipment, so that the base station
may determine, according to the formula (1), the PHICH that
corresponds to the uplink data transmission block, and the
user equipment may acquire, according to the formula (1) on
the determined PHICH, a acknowledgement of a network
side to a current data transmission block.

[0101] Optionally, the method for allocating a physical
hybrid ARQ indicator channel according to the embodiment
of the present invention may further include:

[0102] acquiring, through the PDCCH or higher-layer sig-
naling, the user-equipment-specific parameter; and

[0103] acquiring, through the PDCCH or the higher-layer
signaling, the cell-specific parameter.

[0104] It may be known that when the value of the cell-
specific parameter is a fixed wvalue, for example,
k=2N 7" in the following description, the base station
and the user equipment may negotiate a value of k in advance
and then the base station may no longer transmit the cell-
specific parameter to the user equipment.

[0105] A person skilled in the art may, in a technical scope
disclosed by the embodiment of the present invention, apply
the method for allocating a physical hybrid ARQ indicator
channel according to the embodiment of the present invention
to a MIMO transmit diversity technology.

[0106] AsshowninFIG. 4, corresponding to the method for
allocating a physical hybrid ARQ indicator channel accord-
ing to the foregoing embodiment, an embodiment of the
present invention provides a user equipment, including:
[0107] a second determining unit 41, configured to deter-
mine, according to an extended parameter, a cyclic shift value
of'ademodulation reference signal that is indicated in a Physi-
cal Downlink Control Channel PDCCH, and a minimum
labeling index value of a physical resource block PRB that is
occupied by an uplink data transmission block, a PHICH
index number that corresponds to the uplink data transmis-
sion block, where the extended parameter includes a cell-
specific parameter and a user-equipment-specific parameter;
[0108] athird determining unit 42, configured to determine,
through the PHICH index number, a corresponding PHICH to
be allocated to the uplink data transmission block; and
[0109] a receiving unit 43, configured to receive, on the
determined PHICH, acknowledgement information that cor-
responds to the uplink data transmission block.

[0110] As can be seen from the technical solution accord-
ing to the embodiment of the present invention, through an
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extended parameter and a cyclic shift value of ademodulation
reference signal, an adjustment range is widened when a base
station allocates a PHICH channel to a UE.

[0111] The second determining unit 43 may be specifically
configured to determine, according to the following formula,
the PHICH index number that corresponds to the uplink data
transmission block, where the PHICH index number includes
an index group number and an index sequence number:

group — .
Rpprce =[Ipra_ratprmstion)] mod Npwren-
o ‘014
T prrcaNprce ™%

Hprrca’ 7 ={ [IPRBgéA/N prrce ' [ rpamsthon) }

mod 2NgFHE Formula (1)

[0112] where npp; 5% is the index group number, 0,
1ce’®? is the index sequence number, N opp; - "% is the num-
ber of PHICH groups, N7 *“? is a spreading factor, k is a
value of the cell-specific parameter, n is a value of the user-
equipment-specific parameter, n,,,z is the cyclic shift value
of the demodulation reference signal, k'n is a value of the
extended parameter, I,z r, 1S the minimum labeling index
of the PRB that is occupied by the uplink data transmission
block or an index that is obtained after the minimum labeling
index is incremented by one, and I, 1s set to 1 when the
uplink data transmission block is transmitted in a 4” or a 9%
subframe in uplink-downlink subframe configuration 0 of a
TDD system, or set to 0 in other cases.

[0113] Optionally, the value of the user-equipment-specific
parameter is a preset value; or

[0114] the value of the user-equipment-specific parameter
is a corresponding value that is determined by a radio remote
head RRH at which the user equipment resides; or

[0115] the value of the user-equipment-specific parameter
is a corresponding value that is determined by a group in
which the UE resides, where UEs in a same RRH are a same
group or UEs that feed back a same PMI (Precoding Matrix
Indicator, precoding matrix indicator) are a same group.
[0116] Optionally, the cell-specific parameter
k=2N 7, or

[0117] the cell-specific parameter k is an upper limit on the
number of UEs that can be accommodated by the RRH at
which the UE resides; or

[0118] the cell-specific parameter k is the largest among
upper limits on the numbers of UEs that can be accommo-
dated by RRHs in a cell; or

[0119] the cell-specific parameter k is an upper limit on the
number of UEs that can be accommodated by any RRH in a
cell.

[0120] In addition, the value of the cell-specific parameter,
the value of the user-equipment-specific parameter, and a
calculation method needs to be kept consistent between the
base station and the user equipment, so that the base station
may determine, according to the formula (1), the PHICH that
corresponds to the uplink data transmission block, and the
user equipment may acquire, according to the formula (1) on
the determined PHICH, a acknowledgement of a network
side to a current data transmission block.

[0121] Inthe user equipment according to the embodiment
of the present invention, the receiving unit 43 may be further
configured to acquire, through the PDCCH or higher-layer
signaling, the user-equipment-specific parameter; and
acquire, through the PDCCH or the higher-layer signaling,
the cell-specific parameter.

[0122] Theuser equipment according to the embodiment of
the present invention and its composition may be understood
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with reference to the actions that are executed by the user
equipment in the method for allocating a physical hybrid
ARQ indicator channel according to the foregoing embodi-
ment, and no further details are provided herein for same
content.

[0123] As shown in FIG. 5, in a manner of implementing
the method and the device for allocating a physical hybrid
ARQ indicator channel and implementing the user equipment
according to the embodiments of the present invention in a
multi-RRH cell, that is, in a distributed antenna system:
[0124] an eNodeB defines the user-equipment-specific
parameter n,, where a value of n, may be 0, 1,2, . . . ; and the
eNodeB defines the cell-specific parameter k, where a value
ofkis 2N .7 #“¥ The eNodeB may transfernand k to a UE,
or the eNodeB and the UE may negotiate k as 2N "< in
advance so that the UE is also capable of determining k when
the eNodeB does not transfer k to the UE. The value of n,and
the value of k may be transmitted in a PDCCH.

[0125] A PHICH index number that corresponds to an
uplink data transmission block is determined according to the
following formula:

oup— .
npprce’ = [Iprp_ratipursthnx)] mod Nppren-
rou ‘014
o ceNprrce® * %

tpprce’ = Ipre_pa/Npzrce? ™ [+1pyrs+thng)}

mod 2N FHCH Formula (2)

[0126] Itis assumed that: afield indicating avalue of ny, s
is 3 bits (1, may be 0 to 7), and 2N .77 is 8.

[0127] Ifafield indicating the value ofn,is 1 bit, that is, the
value of ny may be O or 1, n,,,..+k-n may be 0 to 15.

[0128] Ifthe field indicating the value of n,is 2 bits, that is,
the value of nymaybe0,1,2,0r3,n,, +knmaybeOto31.
[0129] As can be seen, a value range of n;,,, +k'n is obvi-
ously widened, so that an adjustment range can be widened
when the base station allocates a PHICH channel to the UE.
[0130] The UE may perform ACK/NACK detection on the
determined PHICH, so as to learn information about a
acknowledgement of the base station to a current uplink data
transmission block.

[0131] As shown in FIG. 5, in another manner of imple-
menting the method and the device for allocating a physical
hybrid ARQ indicator channel and implementing the user
equipment according to the embodiments of the present
invention in a multi-RRH cell, that is, in a distributed antenna
system:

[0132] a Macro (macro site) and RRHs in a same cell are
numbered, and recorded as ngz ;. A value of ngz,is 0,1, 2, .
.., where Ny, is the user-equipment-specific parameter.

[0133] Each UE corresponds to a Macro or RRH number
that serves each UE. The value of the cell-specific parameter
k may be defined as 2N ;7 or the maximum number of
UEs that are served by RRHs, or the largest among upper
limits on the numbers of UEs that can be accommodated by
RRHs in the cell, or an upper limit on the number of UEs that
can be accommodated by any RRH in the cell. An eNodeB
may transter the value of ngz,; and the value ofk ina PDCCH
to a UE.

[0134] A PHICH index number that corresponds to an
uplink data transmission block is determined according to the
following formula:

group — .
Mprrce Hprs_raMDrrs i Mrre)] MOd Npg-
oup, group
1cH#" "+l prrcaNparcid
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nppreer "= {Ippp &A/N a1 [ hparsthnrae) }

mod 2NgH A Formula (3)

[0135] It is assumed that: a field indicating a value of
Npypags 18 3 bits (n,,, . may be 0 to 7), and 2N."<H is 8.
[0136] Ifthe UE selects the Macro, the value of ngz,,equals
0 and in this case Ny, +Kk Nz, 18 still 0 to 7.
[0137] Ifthe UE selects an RRH1, the value of ng,, equals
1 and in this case np,z+k gz, may be 0 to 15.
[0138] Ifthe UE selects an RRH2, the value of ng,, equals
2 and in this case Ny +K Nz R, may be 0 to 23.
[0139] As can be seen, a value range of n,,, Ak gz 1S
obviously widened, so that an adjustment range can be wid-
ened when the base station allocates a PHICH channel to the
UE.
[0140] The UE may perform ACK/NACK detection on the
determined PHICH, so as to learn information about a
acknowledgement of the base station to a current uplink data
transmission block.
[0141] As shown in FIG. 5, in another manner of imple-
menting the method and the device for allocating a physical
hybrid ARQ indicator channel and implementing the user
equipment according to the embodiments of the present
invention in a multi-RRH cell, that is, in a distributed antenna
system:
[0142] UEsinasamecell are grouped accordingto a certain
manner. The grouping manner is not limited. For example,
UEs selecting a same RRH may be classified as a group, or
UEs that feed back a same PMI (that is, UEs under a same
wave beam) are classified as a group.
[0143] A UE group number is defined as n_, and a value of
n,may be0,1,2,...,wheren, is the user-equipment-specific
parameter. The value of the cell-specific parameter k may be
defined as 2N"“H, or the maximum number of UEs in a
UE group. An eNodeB may transfer the value of n, and the
value of k in a PDCCH to a UE.
[0144] A PHICH index number that corresponds to an
uplink data transmission block is determined according to the
following formula:

npmrce Y= [Ipra_ratipursthg)] mod Npgreer

Froup roup
“HprrceNpric

Hpprcr” 7= [IPR}% &A/N prrce " F I pars R, ) ¥

mod 2Ng* Formula (4)

[0145] Itisassumed that: a field indicating a value of ny, /<
is 3 bits (1, may be 0 to 7), and 2N .7 is 8.

[0146] Ifthe UE belongs to a group 0, the value of n, equals
0 and in this case np,zs+kn, is still 0 to 7.

[0147] Ifthe UE belongs to a group 1, the value of n, equals
1 and in this case npyks+k'n, may be 0 to 15.

[0148] Ifthe UE belongs to a group 2, the value of n, equals
2 and in this case 0,z s+k'n, may be 0 to 23.

[0149] As can be seen, a value range of ny,get+kn, is
obviously widened, so that an adjustment range can be wid-
ened when the base station allocates a PHICH channel to the
UE.

[0150] The UE may perform ACK/NACK detection on the
determined PHICH, so as to learn information about a
acknowledgement of the base station to a current uplink data
transmission block.

[0151] The foregoing descriptions are merely specific
exemplary embodiments of the present invention, but are not
intended to limit the protection scope of the present invention.
Any variation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in the
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present invention shall fall within the protection scope of the
present invention. Therefore, the protection scope of the
present invention shall be subject to the protection scope of
the claims.

[0152] A person of ordinary skill in the art may understand
that all or a part 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 storage medium may be a magnetic disk, an
optical disc, a read-only memory (Read-Only Memory,
ROM), a random access memory (Random Access Memory,
RAM), or the like.

What is claimed is:

1. A method for allocating a physical hybrid (ARQ) indi-
cator channel, comprising:

determining, according to an extended parameter, a cyclic

shift value of a demodulation reference signal that is
indicated in a Physical Downlink Control Channel (PD-
CCH), and a minimum labeling index value of a physical
resource block (PRB) that is occupied by an uplink data
transmission block, a physical hybrid ARQ indicator
channel (PHICH) index number that corresponds to the
uplink data transmission block, wherein the extended
parameter comprises a cell-specific parameter and a
user-equipment-specific parameter; and

allocating a PHICH to the uplink data transmission block

according to the PHICH index number.

2. The method for allocating a physical hybrid ARQ indi-
cator channel according to claim 1, wherein the determining
a PHICH index number that corresponds to the uplink data
transmission block specifically comprises:

determining, according to the following formula, the

PHICH index number that corresponds to the uplink
data transmission block, wherein the PHICH index num-
ber comprises an index group number and an index
sequence number:

tppres® = prp_rat#parsthn)] mod Npgy e

group group
“HprrcaNprrce

Hpzrce = ppp_po/Nerrce™ ™ [#pamsthn)}
mod 2N HCH

wherein npz; ¥ is the index group number, Ny 7
is the index sequence number, Nz~ % is the num-
ber of PHICH groups, N.”"“# i5 a spreading factor, k
is avalue of the cell-specific parameter, n is a value of the
user-equipment-specific parameter, n,,,,. is the cyclic
shift value of the demodulation reference signal, Iz
4 15 the minimum labeling index of the PRB that is
occupied by the uplink data transmission block or an
index that is obtained after the minimum labeling index
is incremented by one, and I, is set to 1 when the
uplink data transmission block is transmitted in a 4% or
a 9” subframe in uplink-downlink subframe configura-
tion 0 of a time division duplex (TDD) system, or set to
0 in other cases.

3. The method for allocating a physical hybrid ARQ indi-

cator channel according to claim 1, wherein:

the value of the user-equipment-specific parameter is a
preset value; or

the value of the user-equipment-specific parameter is a
corresponding value that is determined by a radio remote
head (RRH) at which a user equipment UE resides; or
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the value of the user-equipment-specific parameter is a
corresponding value that is determined by a group in
which the UE resides, wherein UEs in a same RRH are
a same group or UEs that feed back a same precoding
matrix indicator (PMI) are a same group.

4. The method for allocating a physical hybrid ARQ indi-

cator channel according to claim 1, wherein:

the cell-specific parameter k=2N .7 %, or

the cell-specific parameter k is a maximum number of UEs
allowed to reside at an RRH at which a UE resides; or

the cell-specific parameter k is the largest among upper
limits on the numbers of UEs that can be accommodated
by RRHs in a cell; or

the cell-specific parameter k is an upper limit on the num-
ber of UEs that can be accommodated by any RRH in a
cell.

5. The method for allocating a physical hybrid ARQ indi-

cator channel according to claim 1, further comprising:
transmitting, through the PDCCH or higher-layer signal-
ing, the user-equipment-specific parameter to a UE; and
transmitting, through the PDCCH or the higher-layer sig-
naling, the cell-specific parameter to the UE.

6. A device for allocating a physical hybrid ARQ indicator
channel, comprising:

afirst determining unit, configured to determine, according
to an extended parameter, a cyclic shift value of a
demodulation reference signal that is indicated in a
Physical Downlink Control Channel (PDCCH), and a
minimum labeling index value of a physical resource
block (PRB) that is occupied by an uplink data transmis-
sion block, a PHICH index number that corresponds to
the uplink data transmission block, wherein the
extended parameter comprises a cell-specific parameter
and a user-equipment-specific parameter; and

an allocating unit, configured to allocate a PHICH to the
uplink data transmission block according to the PHICH
index number that is determined by the first determining
unit.

7. The device for allocating a physical hybrid ARQ indica-
tor channel according to claim 6, wherein the first determin-
ing unit is specifically configured to determine, according to
the following formula, the PHICH index number that corre-
sponds to the uplink data transmission block, wherein the
PHICH index number comprises an index group number and
an index sequence number:

nprrce® F =[pre_ratMpursth )] mod Npgreq-

roup group
“HprrcaNprce

npprce ={|Ippp_gra/Nparce ™? Wprmsthon)}y
mod 2N HICH

wherein n,.,-~°* the index group number n,,;"°? is
the index sequence number N2 "¢ is the number
of PHICH groups, N,;"“# is a spreading factor, k is a
value of the cell-specific parameter, n is a value of the
user-equipment-specific parameter, n,,,< is the cyclic
shift value of the demodulation reference signal, k-n is a
value of the extended parameter, Iz r, is the mini-
mum labeling index of the PRB that is occupied by the
uplink data transmission block or an index that is
obtained after the minimum labeling index is incre-
mented by one, and 1., is set to 1 when the uplink
data transmission block is transmitted in a 4% or a 9*
subframe in uplink-downlink subframe configuration 0
of'a TDD system, or set to 0 in other cases.
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8. The device for allocating a physical hybrid ARQ indica-
tor channel according to claim 6, wherein the value of the
user-equipment-specific parameter is a preset value; or the
value of the user-equipment-specific parameter is a corre-
sponding value that is determined by a radio remote head
(RRH) at which a user equipment UE resides; or the value of
the user-equipment-specific parameter is a corresponding
value that is determined by a group in which the UE resides,
wherein UEs in a same RRH are a same group or UEs that
feed back a same precoding matrix indicator (PMI) are a same
group; and

the cell-specific parameter k=2N ;" *“¥; or the cell-spe-
cific parameter k is an upper limit on the number of UEs
that can be accommodated by the RRH at which the UE
resides; or the cell-specific parameter k is the largest
among upper limits on the numbers of UEs that can be
accommodated by RRHs in a cell; or the cell-specific
parameter k is an upper limit on the number of UEs that
can be accommodated by any RRH in a cell.

9. The device for allocating a physical hybrid ARQ indica-

tor channel according to claim 6, further comprising:

a sending unit, configured to transmit, through the PDCCH
or higher-layer signaling, the user-equipment-specific
parameter to a UE; and transmit, through the PDCCH or
the higher-layer signaling, the cell-specific parameter to
the UE.

10. A method for allocating a physical hybrid ARQ indi-

cator channel, comprising:

determining, according to an extended parameter, a cyclic
shift value of a demodulation reference signal that is
indicated in a Physical Downlink Control Channel (PD-
CCH), and a minimum labeling index value of a physical
resource block (PRB) that is occupied by an uplink data
transmission block, a PHICH index number that corre-
sponds to the uplink data transmission block, wherein
the extended parameter comprises a cell-specific param-
eter and a user-equipment-specific parameter; and

determining, through the PHICH index number, a corre-
sponding PHICH to be allocated to the uplink data trans-
mission block; and

receiving, on the determined PHICH, acknowledgement
information that corresponds to the uplink data trans-
mission block.

11. The method for allocating a physical hybrid ARQ indi-
cator channel according to claim 10, wherein the determining
a PHICH index number that corresponds to the uplink data
transmission block specifically comprises:

determining, according to the following formula, the
PHICH index number that corresponds to the uplink
data transmission block, wherein the PHICH index num-
ber comprises an index group number and an index
sequence number:

nprrce®  F =[pre_ratpursth )] mod Npgreq-

group group
“HprrcaNprrce

npprce’ ={|Ippp_gra/Nparce ™? Wparsthon)}
mod 2N P HICH
wherein Ny, °* is the index group number Ny 7
is the index sequence number, Nz~ % is the num-
ber of PHICH groups, N.”#“# is a spreading factor, k
is avalue of the cell-specific parameter, n is a value of the
user-equipment-specific parameter, n,,,< is the cyclic
shift value of the demodulation reference signal, Ipz5
z4 18 the minimum labeling index of the PRB that is
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occupied by the uplink data transmission block or an
index that is obtained after the minimum labeling index
is incremented by one, and 1.~ is set to 1 when the
uplink data transmission block is transmitted in a 47 or
a 9 subframe in uplink-downlink subframe configura-
tion 0 of a TDD system, or set to 0 in other cases.

12. The method for allocating a physical hybrid ARQ indi-
cator channel according to claim 10, wherein the value of the
user-equipment-specific parameter is a preset value; or

the value of the user-equipment-specific parameter is a
corresponding value that is determined by a radio remote
head RRH at which a user equipment UE resides; or

the value of the user-equipment-specific parameter is a
corresponding value that is determined by a group in
which the UE resides, wherein UEs in a same RRH are
a same group or UEs that feed back a same precoding
matrix indicator (PMI) are a same group.

13. The method for allocating a physical hybrid ARQ indi-

cator channel according to claim 10 or 11, wherein:

the cell-specific parameter k=2N .7 %, or

the cell-specific parameter k is an upper limit on the num-
ber of UEs that can be accommodated by an RRH at
which a UE resides; or

the cell-specific parameter k is the largest among upper
limits on the numbers of UEs that can be accommodated
by RRHs in a cell; or

the cell-specific parameter k is an upper limit on the num-
ber of UEs that can be accommodated by any RRH in a
cell.

14. The method for allocating a physical hybrid ARQ indi-

cator channel according to claim 10, further comprising:
acquiring, through the PDCCH or higher-layer signaling,
the user-equipment-specific parameter; and

acquiring, through the PDCCH or the higher-layer signal-
ing, the cell-specific parameter.

15. A user equipment, comprising:

a second determining unit, configured to determine,
according to an extended parameter, a cyclic shift value
of'a demodulation reference signal that is indicated in a
Physical Downlink Control Channel (PDCCH), and a
minimum labeling index value of a physical resource
block (PRB) that is occupied by an uplink data transmis-
sion block, a PHICH index number that corresponds to
the uplink data transmission block, wherein the
extended parameter comprises a cell-specific parameter
and a user-equipment-specific parameter;

a third determining unit, configured to determine, through
the PHICH index number that is determined by the sec-
ond determining unit, a corresponding PHICH to be
allocated to the uplink data transmission block; and
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a receiving unit, configured to receive, on the determined
PHICH, acknowledgement information that corre-
sponds to the uplink data transmission block.

16. The user equipment according to claim 15, wherein the
second determining unit is specifically configured to deter-
mine, according to the following formula, the PHICH index
number that corresponds to the uplink data transmission
block, wherein the PHICH index number comprises an index
group number and an index sequence number:

group — .
Rpmrce =[Ipra_ratMprrsthon)] mod Npwrcn-
&roup, g iy oip
PHICH!NPHICH

Hprrca’ 7= [IWE‘E"{W prrce ' [rprrsthon) }

mod 2Ngz

wherein npz; ¥ is the index group number, Ny 7
is the index sequence number, N, **? is the num-
ber of PHICH groups, N.7/“# is a spreading factor, k
is avalue of the cell-specific parameter, n is a value of the
user-equipment-specific parameter, n,,,< is the cyclic
shift value of the demodulation reference signal, k-n is a
value of the extended parameter, [,z -, is the mini-
mum labeling index of the PRB that is occupied by the
uplink data transmission block or an index that is
obtained after the minimum labeling index is incre-
mented by one, and 1, is set to 1 when the uplink
data transmission block is transmitted in a 4% or a 9
subframe in uplink-downlink subframe configuration O
of a TDD system, or set to 0 in other cases.

17. The user equipment according to claim 15, wherein the
value of the user-equipment-specific parameter is a preset
value; or the value of the user-equipment-specific parameter
is a corresponding value that is determined by a radio remote
head RRH at which the user equipment UE resides; or the
value of the user-equipment-specific parameter is a corre-
sponding value that is determined by a group in which the UE
resides, wherein UEs in a same RRH are a same group or UEs
that feed back a same precoding matrix indicator PMI are a
same group; and

the cell-specific parameter k=2 or the cell-spe-

cific parameter k is an upper limit on the number of UEs
that can be accommodated by the RRH at which the UE
resides; or the cell-specific parameter k is the largest
among upper limits on the numbers of UEs that can be
accommodated by RRHs in a cell; or the cell-specific
parameter k is an upper limit on the number of UEs that
can be accommodated by any RRH in a cell.

18. The user equipment according to claim 15, wherein the
receiving unit is further configured to acquire, through the
PDCCH or higher-layer signaling, the user-equipment-spe-
cific parameter; and acquire, through the PDCCH or the
higher-layer signaling, the cell-specific parameter.
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