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(54) CORRECT/INCORRECT RESPONSE FEEDBACK METHOD, USER EQUIPMENT AND SYSTEM

(57) The present invention relates to the technical
field of communications. Disclosed are a correct/incor-
rect response feedback method, user equipment (UE)
and system, allowing downlink data of different networks
to obtain correct feedback, and improving reliability of
data transmission. The method of the present invention
comprises: a UE receiving ACK/NACK resource config-
uration information delivered by a network node; deter-

mining the ACK/NACK resource according to the config-
uration information, the ACK/NACK resource being a
time frequency resource used for bearing ACK/NACK on
an uplink channel; and using the ACK/NACK resource
to feed back ACK/NACK to the network node. Embodi-
ments of the present invention are mainly used in the
ACK/NACK feedback process.
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Description

FIELD

[0001] The invention relates to the field of communi-
cation technology, in particular to a method for feeding
back acknowledge/non-acknowledge (acknowl-
edge/non-acknowledge, ACK/NACK), user equipment
and a system.

BACKGROUND

[0002] 3rd generation partnership project (3rd Gener-
ation Partnership Project, 3GPP) protocol system in-
cludes long term evolution (Long Term Evolution, LTE)
standards and universal mobile telecommunications sys-
tem (Universal Mobile Telecommunications System,
UMTS) standards. Since an initial version of UMTS is
prior to an initial version of LTE, compared with LTE net-
work, the UMTS network has a broad coverage and user
equipment (User Equipment, UE) supporting the UMTS
network has a great penetration in early stage of LTE
network deployment. Therefore, in a common network
cabling manner, the UMTS network covers a wide range
and the LTE network is adapted to cover hotspots.
[0003] In conventional technology, when an operator
provides coverage of both the UMTS network and the
LTE network for UE, carriers in UMTS and carriers in
LTE are aggregated, i.e., data transmission between a
network node and the UE may be performed in a UMTS
mode or a LTE mode. To improve a transmission speed
of downlink data, the UE may support downlink transmis-
sion in two modes. To save transmission costs of the UE
and the network node, the UE may only need to imple-
ment uplink transmission technology in one mode, while
the network node only needs to implement uplink receiv-
ing technology in one mode.
[0004] However, a method of feeding back ACK/NACK
is still used when each downlink transmission mode has
a corresponding uplink transmission channel. That is, af-
ter receiving downlink data of the LTE network, the UE
feeds back ACK/NACK corresponding to the downlink
data in an uplink resource of the LTE network; or after
receiving downlink data of the UMTS network, the UE
feeds back the ACK/NACK corresponding to the down-
link data in an uplink resource of the UMTS network.
[0005] Therefore, when the UE can receive both the
downlink data of the LTE network and the downlink data
of the UMTS network, but only supports UMTS uplink or
LTE uplink, a problem for transmitting ACK/NACK in one
network mode through an uplink resource of another net-
work mode is needed to be solved.

SUMMARY

[0006] A method of feeding back ACK/NACK, a user
equipment and a system are provided according to em-
bodiments of the invention, so as to obtain a correct feed-

back for downlink data in different network modes, and
improve data transmission reliability.
[0007] To implement foregoing purpose, technical so-
lutions in the following are applied according to the em-
bodiments of the invention.
[0008] In one aspect of the invention, a method for
feeding back ACK/NACK is provided. The method in-
cludes:

receiving, by user equipment UE, configuration in-
formation of an ACK/NACK resource, where the con-
figuration information is sent by a network node;

determining, by the UE, the ACK/NACK resource ac-
cording to the configuration information, where the
ACK/NACK resource is a time frequency resource
adapted to carry the ACK/NACK in an uplink chan-
nel; and

feeding back, by the UE, the ACK/NACK to the net-
work node in the ACK/NACK resource.

[0009] In an implementation scenario of the invention,
the determining, by the UE, the ACK/NACK resource ac-
cording to the configuration information includes:

determining, from the time frequency resource of the
uplink channel, at least one time frequency resource
as a resource to be selected, according to the con-
figuration information;

acquiring an auxiliary indication; and determining the
ACK/NACK resource from the resources to be se-
lected, according to the auxiliary indication, where
the auxiliary indication includes any one of a channel
number of a high speed shared control channel HS-
SCCH, transmission power control TPC domain in-
formation of a dedicated physical control channel
DPCCH, TPC domain information of F-DPCH, infor-
mation carried in a control channel, information car-
ried in a custom channel, TPC domain information
of certain downlink control information DCI in phys-
ical downlink control channel PDCCH/enhanced-
physical downlink control channel E-PDCCH, infor-
mation of a carrier indication field CIF of PDCCH/E-
PDCCH, or a radio network temporary identifier RN-
TI.

[0010] In another implementation scenario of the in-
vention, the auxiliary indication is carried in a high speed
packet access (High Speed Packet Access, HSPA) sig-
naling or a long term evolution LTE signaling.
[0011] In another implementation scenario of the in-
vention, the feeding back, by the UE, the ACK/NACK to
the network node in the ACK/NACK resource includes:

encoding, by the UE, the ACK/NACK in PUCCH for-
mat 1a/1b, PUCCH format 1b with channel selection
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or PUCCH format 3; and

carrying, by the UE, the encoded ACK/NACK into
the ACK/NACK resource; and feeding back the en-
coded ACK/NACK to the network node.

[0012] In another implementation scenario of the in-
vention, the encoding, by the UE, the ACK/NACK in
PUCCH format 1a/1b, PUCCH format 1b with channel
selection or PUCCH format 3 includes:

when downlink data corresponding to the
ACK/NACK is received in a LTE carrier, encoding,
by the UE, the ACK/NACK in PUCCH format 1a/1b,
PUCCH format 1b with the channel selection or
PUCCH format 3; and

when the downlink data corresponding to the
ACK/NACK is received in a UMTS carrier, encoding,
by the UE, the ACK/NACK in PUCCH format 3.

[0013] In another implementation scenario of the in-
vention, the PUCCH format 3 is reed-muller RM code or
dual-reed muller dual-RM code.
[0014] In another aspect of the invention, a method for
feeding back ACK/NACK is provided. The method in-
cludes:

allocating, by a network node, an ACK/NACK re-
source for user equipment UE, where the
ACK/NACK resource is a time frequency resource
adapted to carry the ACK/NACK in an uplink chan-
nel;

transmitting, by the network node, configuration in-
formation of the ACK/NACK resource to the UE,
where the UE feeds back the ACK/NACK to the net-
work node in the ACK/NACK resource; and

receiving, by the network node, the ACK/NACK fed
back by the UE.

[0015] In another implementation scenario of the in-
vention, the transmitting, by the network node, configu-
ration information to the UE includes:

transmitting the configuration information to the UE,
where the UE determines at least one time frequency
resource as a resource to be selected, from the time
frequency resource of the uplink channel.

transmitting an auxiliary indication to the UE, where
the UE determines the ACK/NACK resource from
the resources to be selected, according to the aux-
iliary indication, and where the auxiliary indication
includes any one of a channel number of a high
speed shared control channel HS-SCCH, transmis-
sion power control TPC domain information of a ded-

icated physical control channel DPCCH, TPC do-
main information of F-DPCH, information carried in
a control channel, information carried in a custom
channel, TPC domain information of certain down-
link control information DCI in physical downlink con-
trol channel / enhanced-physical downlink control
channel PDCCH/E-PDCCH, information of a carrier
indication field CIF of PDCCH/E-PDCCH, or a radio
network temporary identifier RNTI.

[0016] In another implementation scenario of the in-
vention, the auxiliary indication is carried in a high speed
packet access HSPA signaling or a long term evolution
LTE signaling.
[0017] In another implementation scenario of the in-
vention, the receiving, by the network node, the
ACK/NACK fed back by the UE includes:

receiving, by the network node, encoded
ACK/NACK, where the encoded ACK/NACK is car-
ried in the ACK/NACK resource fed back by the UE,
and where the ACK/NACK is encoded in PUCCH
format 1a/1b, PUCCH format 1b with channel selec-
tion or PUCCH format 3.

[0018] In another implementation scenario of the in-
vention, when downlink data corresponding to the
ACK/NACK is transmitted in a LTE carrier, the
ACK/NACK is encoded in PUCCH format 1a/1b, PUCCH
format 1b with channel selection or PUCCH format 3; and
when the downlink data corresponding to the ACK/NACK
is transmitted in a UMTS carrier, the ACK/NACK is en-
coded in PUCCH format 3.
[0019] In another implementation scenario of the in-
vention, the PUCCH format 3 is reed-muller RM code or
dual-reed muller dual-RM code.
[0020] In another aspect of the invention, a user equip-
ment UE is provided, which includes:

a receiving unit, adapted to receive configuration in-
formation of an ACK/NACK resource, where the con-
figuration information is sent by a network node;

a determining unit, adapted to determine the
ACK/NACK resource according to the configuration
information, where the ACK/NACK resource is a time
frequency resource adapted to carry the ACK/NACK
in an uplink channel; and

a feedback unit, adapted to feed back the
ACK/NACK to the network node in the ACK/NACK
resource determined by the determining unit.

[0021] In an implementation scenario of the invention,
the determining unit includes:

a first determining module, adapted to determine,
from the time frequency resource of the uplink chan-

3 4 



EP 2 894 916 A1

4

5

10

15

20

25

30

35

40

45

50

55

nel, at least one time frequency resource as a re-
source to be selected, according to the configuration
information received by the receiving unit;

a second determining module, adapted to acquire a
transmission parameter of a control channel as an
auxiliary indication; and determine the ACK/NACK
resource from the resources to be selected, accord-
ing to the auxiliary indication, where the auxiliary in-
dication includes any one of a channel number of a
high speed shared control channel HS-SCCH, trans-
mission power control TPC domain information of a
dedicated physical control channel DPCCH, TPC
domain information of F-DPCH, information carried
in a control channel, information carried in a custom
channel, TPC domain information of certain down-
link control information DCI in physical downlink con-
trol channel / enhanced-physical downlink control
channel PDCCH/E-PDCCH, information of a carrier
indication field CIF of PDCCH/E-PDCCH, or a radio
network temporary identifier RNTI.

[0022] In another implementation scenario of the in-
vention, the auxiliary indication is carried in a high speed
packet access HSPA signaling or a long term evolution
LTE signaling.
[0023] In another implementation scenario of the in-
vention, the feedback unit includes:

an encoding module, adapted to encode the
ACK/NACK in PUCCH format 1a/1b, PUCCH format
1b with channel selection or PUCCH format 3; and

a feedback module, adapted to carry the ACK/NACK
encoded by the encoding module into the
ACK/NACK resource, and feed back the encoded
ACK/NACK to the network node.

[0024] In another implementation scenario of the in-
vention, the encoding module includes:

a first submodule, adapted to encode the ACK/NACK
in PUCCH format 1a/1b, PUCCH format 1b with the
channel selection or PUCCH format 3, when the
downlink data corresponding to the ACK/NACK is
received in a LTE carrier; and

a second submodule, adapted to encode the
ACK/NACK in PUCCH format 3, when the downlink
data corresponding to the ACK/NACK is received in
a UMTS carrier.

[0025] In another implementation scenario of the in-
vention, the PUCCH format 3 is reed-muller RM code or
dual-reed muller dual-RM code.
[0026] In another aspect of the invention, a network
node is provided, which includes:

an allocation unit, adapted to allocate an ACK/NACK
resource for user equipment UE, where the
ACK/NACK resource is a time frequency resource
adapted to carry ACK/NACK in an uplink channel;

a transmitting unit, adapted to transmit configuration
information of the ACK/NACK resource to the UE,
where the UE feeds back the ACK/NACK to the net-
work node in the ACK/NACK resource; and

a receiving unit, adapted to receive the ACK/NACK
fed back by the UE, in the ACK/NACK resource.

[0027] In an implementation scenario of the invention,
the transmitting unit includes:

a first transmitting module, adapted to transmit the
configuration information to the UE, where the UE
determines at least one time frequency resource as
a resource to be selected, from the time frequency
resource of the uplink channel.

a second transmitting module, adapted to transmit
auxiliary indication to the UE, where the UE deter-
mines the ACK/NACK resource from the resources
to be selected, according to the auxiliary indication,
and where the auxiliary indication includes any one
of a channel number of a high speed shared control
channel HS-SCCH, transmission power control TPC
domain information of a dedicated physical control
channel DPCCH, TPC domain information of F-DP-
CH, information carried in a control channel, infor-
mation carried in a custom channel, TPC domain
information of certain downlink control information
DCI in physical downlink control channel PD-
CCH/enhanced-physical downlink control channel
E-PDCCH, information of a carrier indication field
CIF of PDCCH/E-PDCCH, or a radio network tem-
porary identifier RNTI.

[0028] In another implementation scenario of the in-
vention, the auxiliary indication is carried in a high speed
packet access HSPA signaling or a long term evolution
LTE signaling.
[0029] In another implementation scenario of the in-
vention, the receiving unit is further adapted to
receive encoded ACK/NACK carried in the ACK/NACK
resource, where the ACK/NACK is encoded in PUCCH
format 1a/1b, PUCCH format 1b with channel selection,
or PUCCH format 3.
[0030] In another implementation scenario of the in-
vention, when downlink data corresponding to the
ACK/NACK is transmitted in a LTE carrier, the
ACK/NACK is encoded in PUCCH format 1a/1b, PUCCH
format 1b with channel selection, or PUCCH format 3.
[0031] When the downlink data corresponding to the
ACK/NACK is transmitted in a UMTS carrier, the
ACK/NACK is encoded in PUCCH format 3.
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[0032] In another implementation scenario of the in-
vention, the PUCCH format 3 is a reed-muller RM code
or a dual-reed muller dual-RM code.
[0033] In another aspect of the invention, a system for
feeding back ACK/NACK is provided, which includes us-
er equipment UE and a network node,
[0034] The UE is adapted to receive configuration in-
formation of an ACK/NACK resource, where the config-
uration information is sent by the network node; deter-
mine the ACK/NACK resource according to the configu-
ration information, where the ACK/NACK resource is a
time frequency resource adapted to carry the ACK/NACK
in an uplink channel; and feed back the ACK/NACK to
the network node in the ACK/NACK resource; and
the network node is adapted to allocate the ACK/NACK
resource for the user equipment UE; transmit the config-
uration information of the ACK/NACK resource to the UE,
where the UE feeds back the ACK/NACK to the network
node in the ACK/NACK resource; and receive the
ACK/NACK fed beck by the UE, in the ACK/NACK re-
source.
[0035] According to the method for feeding back
ACK/NACK, the UE, the network node and the system
provided according to embodiments of the invention, the
network side allocates the ACK/NACK resource for the
UE, and thus the UE may feed back the ACK/NACK in
the ACK/NACK resource. In the conventional technolo-
gy, when the UE supports downlink transmission of more
than two networks and uplink transmission of only one
network, the UE can only feed back ACK/NACK of down-
link data which is sent via the network supporting the
uplink transmission. Therefore, compared with the con-
ventional technology, the UE may perform a feedback
for downlink data sent via different networks, in the
ACK/NACK resource allocated by the network side. In
this way, the downlink data of different networks may be
fed back correctly, and reliability for data transmission
may be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] To describe the technical solutions for embod-
iments of the present invention or technical solution in
conventional technology more clearly, the following brief-
ly describes the drawings involved in the embodiments
of the present invention or in the conventional technolo-
gy. Apparently, the drawings described below are some
embodiments, and persons of ordinary skill in the art can
derive other drawings according to the drawings without
any creative effort.

Figure 1 is a flow chart of a method for feeding back
ACK/NACK according to a first embodiment of the
invention;

Figure 2 is a flow chart of another method for feeding
back the ACK/NACK according to the first embodi-
ment of the invention;

Figure 3 is a flow chart of a method for feeding back
ACK/NACK according to a second embodiment of
the invention;

Figure 4 is a schematic constitutional diagram of UE
according to a third embodiment of the invention;

Figure 5 is a schematic constitutional diagram of an-
other UE according to the third embodiment of the
invention;

Figure 6 is a schematic constitutional diagram of a
network node according to the third embodiment of
the invention; and

Figure 7 is a schematic constitutional diagram of an-
other network node according to the third embodi-
ment of the invention.

DETAILED DESCRIPTION

[0037] Technical solutions of the embodiments of the
present invention will be illustrated completely and clearly
with the following drawings of the embodiments of the
invention. Apparently, the described embodiments are
merely a few rather than all of the embodiments of the
present invention. All other embodiments obtained by
persons of ordinary skill in the art are based on the em-
bodiments of the present invention without creative ef-
forts shall fall within the scope of the present invention.

First Embodiment

[0038] A method for feeding back ACK/NACK is pro-
vided according to the embodiment of the invention,
which is applicable to a UE side. As shown in Figure 1,
the method may include:

101 includes: receiving, by the UE, configuration in-
formation of an ACK/NACK resource, where the con-
figuration information is sent by a network node.

[0039] After receiving downlink data through a UMTS
network or a LTE network, the UE usually may feed back
the ACK/NACK corresponding to the downlink data to
the network side, to inform a network node whether the
downlink data is correctly received. Before the
ACK/NACK is fed back, the ACK/NACK may be carried
in the ACK/NACK resource allocated by network side, to
be fed back to the network node, where the ACK/NACK
resource is the time frequency resource adapted to carry
the ACK/NACK in an uplink channel.
[0040] According to the embodiment, when carriers in
two different modes, such as a carrier in LTE and a carrier
in HSPA, are aggregated, with the method according to
the embodiment of the invention, the ACK/NACK re-
source may be allocated through high layer signaling,
and the ACK/NACK is fed back in the ACK/NACK re-

7 8 
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source allocated through the high layer signaling.
[0041] 102 includes: determining the ACK/NACK re-
source according to the configuration information, where
the ACK/NACK resource is a time frequency resource
adapted to carry the ACK/NACK in an uplink channel.
[0042] The network node may be a base station or a
core network device, which may issue the configuration
information in a mode of a high layer signaling. The high
layer signaling may be a HSPA signaling or a LTE sign-
aling. For example, if the network node issues the con-
figuration information of the ACK/NACK resource
through the UMTS network, the high layer signaling may
be the HSPA signaling. If the network node issues the
configuration information of the ACK/NACK resource
through the LTE network, the high layer signaling may
be the LTE signaling.
[0043] Furthermore, the configuration information may
determine a unique ACK/NACK resource, and thus the
ACK/NACK resource may be used in step 103. The con-
figuration information may also determine at least two
resources to be selected. In this way, the UE may deter-
mine the unique ACK/NACK resource form the resources
to be selected, and then the ACK/NACK resource is used
in step 103.
[0044] 103 includes: feeding back the ACK/NACK to
the network node in the ACK/NACK resource.
[0045] The ACK/NACK may be encoded, and the en-
coded ACK/NACK is carried in the ACK/NACK resource
to be fed back to the network node. The mode of encoding
the ACK/NACK may include: PUCCH format 1a/1b (for-
mat 1a/1b), PUCCH format 1b with channel selection
(format 1b with channel selection) or PUCCH format 3
(format 3). For example, downlink data is received
through the UMTS network, and then PUCCH format 3
may be adapted to encode the ACK/NACK. Therefore,
more bits of ACK/NACK may be carried, and thus the
encoded ACK/NACK may be carried in the LTE carrier
to be fed back to the network node.
[0046] A method for feeding back ACK/NACK is pro-
vided according to an embodiment of the invention, which
is applicable to network side. As shown in Figure 2, the
method may include:

201 includes: allocating, by a network node, an
ACK/NACK resource for user equipment UE, where
the ACK/NACK resource is a time frequency re-
source adapted to carry the ACK/NACK in an uplink
channel.

[0047] The network side may allocate a unique
ACK/NACK resource to the UE. Alternatively, the net-
work side may allocate to the UE at least one resource
to be selected, through a high layer signaling; and assist
the UE to determine the unique ACK/NACK resource
from multiple resources to be selected, based on an aux-
iliary indication such as a physical layer signaling or other
signaling.
[0048] 202 includes: transmitting configuration infor-

mation of the ACK/NACK resource to the UE, where the
UE feeds back the ACK/NACK to the network node in
the ACK/NACK resource.
[0049] 203 includes: receiving the ACK/NACK fed
back by the UE, in the ACK/NACK resource.
[0050] The network side may receive the ACK/NACK
carried in the ACK/NACK resource. The ACK/NACK may
be encoded in PUCCH format 1a/1b, PUCCH format 1b
with channel selection, or PUCCH format 3. The
ACK/NACK resource may be an uplink resource of a LTE
network or an uplink resource of a UMTS network, which
may be determined according to uplink network modes
supported by network side and UE side, or according to
an actual need. The ACK/NACK carried in the
ACK/NACK resource may be a feedback for downlink
data of the LTE network, or a feedback for downlink data
of the UMTS network. Therefore, the ACK/NACK in dif-
ferent network modes are all correctly fed back.
[0051] In the method for feeding back ACK/NACK ac-
cording to the embodiment of the invention, the network
side allocates the ACK/NACK resource for the UE, and
thus the UE may feed back the ACK/NACK in the
ACK/NACK resource. In conventional technology, when
the UE supports downlink transmission of more than two
networks and supports uplink transmission of only one
network (such as a hybrid system with a high-speed pack-
et access HSPA system and a LTE system), the UE can
only feed back ACK/NACK of downlink data which is sent
in the network supporting the uplink transmission. There-
fore, compared with the conventional technology, the UE
may perform a feedback for downlink data sent on differ-
ent networks, in the ACK/NACK resource allocated by
the network side. In this way, the downlink data of differ-
ent networks may be fed back correctly, and reliability
for data transmission may be improved.

Second Embodiment

[0052] A method for feeding back ACK/NACK is pro-
vided according the embodiment of the invention. As
shown in Figure 3, the method includes:

301 includes: transmitting, by a network node, down-
link data to UE;

[0053] After receiving the downlink data sent by the
network side, the UE usually may feed back ACK/NACK
corresponding to the downlink data to the network side.
Thus, the network side determines whether the downlink
data is successfully transmitted or whether the downlink
data needs to be retransmitted, by receiving the downlink
data. The downlink data may be downlink data of the LTE
network or downlink data of the UMTS network. If the
network node and the UE support other mode networks,
the downlink data may be downlink data of other net-
works.
[0054] According to the embodiment, after receiving
the downlink data sent by the network node, the UE may
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feed back the ACK/NACK of the downlink data to the
network node no matter what mode of a carrier the down-
link data is received from. Therefore, the downlink data
is downlink data to which the feedback response, and
corresponds to the ACK/NACK.
[0055] 302 includes: allocating, by the network node,
an ACK/NACK resource for the UE.
[0056] The network node allocates the ACK/NACK re-
source for the downlink data and informs the UE of the
ACK/NACK resource, and thus the UE may perform the
feedback in the ACK/NACK resource no matter what net-
work mode of downlink data is received by the UE.
[0057] 303 includes: transmitting, by the network node,
configuration information of the ACK/NACK resource to
the UE.
[0058] After allocating the ACK/NACK resource for the
UE, the network node may transmit the configuration in-
formation of the ACK/NACK resource to the UE through
a high layer signaling. If the network node allocates a
unique ACK/NACK resource for the UE, the UE may de-
termine the ACK/NACK resource through the high layer
signaling, and use the ACK/NACK resource for feedback.
Alternatively, the network node may indicate to the UE
at least one resource to be selected, through the high
layer signaling, and the UE may randomly select one
ACK/NACK resource from the resource to be selected.
Alternatively, one ACK/NACK resource may be deter-
mined from the resource to be selected, through an aux-
iliary indication transmitted by the network node. Alter-
natively, one ACK/NACK resource may be determined
from the resource to be selected, in other determination
methods.
[0059] 304 includes: determining, by the UE, at least
one time frequency resource as resources to be selected,
from a time frequency resource of an uplink channel ac-
cording to the configuration information.
[0060] The resource to be selected may be an uplink
resource of the LTE network, an uplink resource of the
UMTS network, or an uplink resource of another network
mode supported by the UE and the network node, which
will not be limited according to the embodiment of the
invention.
[0061] Furthermore, after at least one resource to be
selected is allocated for the UE through the high layer
signaling, one ACK/NACK resource may be determined
from the resources to be selected, through following
steps.
[0062] 305 includes: transmitting, by the network node,
the auxiliary indication to the UE.
[0063] The auxiliary indication may be carried in a
HSPA signaling. For example, the auxiliary indication
may be a channel number of a high speed shared control
channel (Shared Control Channel for HS-DSCH, HS-
SCCH), transmission power control (Transmission Pow-
er Control, TPC) domain information of a dedicated phys-
ical control channel (Dedicated Physical Control Chan-
nel, DPCCH), TPC domain information of a fractional
dedicated physical control channel (Fractional Dedicated

Physical Control Channel, F-DPCH), information carried
in a control channel, information carried in a custom chan-
nel. Alternatively, the auxiliary indication may be carried
in the LTE signal. For example, the auxiliary indication
may be TPC domain information of certain downlink con-
trol information (Downlink Control Information, DCI) in a
dedicated physical downlink control channel/enhanced-
dedicated physical control channel (Dedicated Physical
Downlink Control Channel/Enhanced-Dedicated Physi-
cal Control Channel, PDCCH/E-PDCCH), carrier indica-
tion field (Carrier Indication Field, CIF) information of a
PDCCH/E-PDCCH or a radio network temporary identi-
fier (Radio Network Temporary Identifier, RNTI).
[0064] 306 includes: determining, by the UE, the
ACK/NACK resource from the resources to be selected,
according to the auxiliary indication.
[0065] For example, it is assumed that 4 resources to
be selected are determined through the high layer sign-
aling in step 304. One of the 4 resources to be selected
may be determined as the ACK/NACK resource through,
but is not limited to, any one of following ways.
[0066] » The auxiliary indication may be 2 bits of the
HSPA signaling or the LTE signaling, which is adapted
to describe one of the 4 resources to be selected, where
the UE determines the resources to be selected, de-
scribed by the auxiliary indication, to be the ACK/NACK
resource. Only the 2 bits are taken as an example in the
embodiment. The auxiliary indication may be 4 bits or
other bits of signaling as long as the auxiliary indication
may describe the resources to be selected, which will not
be limited according to the embodiment of the invention.
[0067] » The auxiliary indication may be a channel
number of a HS-SCCH. An ascending order of the code
channel numbers correspond to an order of the resources
to be selected. For example, the first channel number of
the HS-SCCH corresponds to the first resource to be
selected, the second channel number of the HS-SCCH
corresponds to the second resource to be selected, and
so on. When receiving a channel message on the HS-
SCCH, the ACK/NACK resource may be determined ac-
cording to the channel number occupied by the HS-
SCCH.
[0068] » The auxiliary indication may be carried in a
DPCCH or an F-DPCH. For example, 2 bits of the TPC
domain of the DPCCH are used as an auxiliary indication.
"00" corresponds to the first resource to be selected, "01"
corresponds to the second resource to be selected, and
so on.
[0069] » The auxiliary indication may be carried in a
control channel. A present control channel is reused. For
example, a channel structure which is the same as the
F-DPCH, an F-TPICH, an E-HICH/E-RGCH or an E-
AGCH is used. Each of the 4 resources to be selected
is indicated by 2 bits of the auxiliary indication transmitted
through the control channel.
[0070] » The auxiliary indication may be carried in a
custom channel. The custom channel may be acquired
by extending or redefining the channel structure. 2 bits
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of the auxiliary indication are transmitted in the custom
channel and are adapted to indicate each of 4 resources
to be selected.
[0071] » The auxiliary indication may be TPC domain
information of the certain DCI in the PDCCH/E-PDCCH.
2 bits of the TPC domain of the certain DCI are adapted
to indicate the ACK/NACK resource, and other bits of the
TPC domain are reserved.
[0072] » The auxiliary indication may be CIF informa-
tion of the PDCCH/E-PDCCH. The CIF is adapted to in-
dicate a LTE carrier, and 2 bits of rest information do-
mains of DCI are used to indicate the ACK/NACK re-
source.
[0073] » The auxiliary indication may also include an
extended RNTI. A new RNTI is defined by acquiring the
extended RNTI. The extended RNII may be adapted to
indicate DCI for carrying the auxiliary indication, and thus
the UE determines the ACK/NACK resource from the 4
resources to be selected, based on the 2 bits of the DCI.
[0074] Furthermore, the process of feeding back
ACK/NACK in the ACK/NACK resource by the UE may
includes following steps.
[0075] 307 includes: encoding, by the UE, the
ACK/NACK in PUCCH format 1a/1b, PUCCH format 1b
with channel selection, or PUCCH format 3.
[0076] The encoding mode of the ACK/NACK may be
determined by comprehensively considering factors
such as a carrier of receiving downlink data, a number
of the bits of the ACK/NACK, a number of the bits of the
ACK/NACK resource, a carrier for carrying the
ACK/NACK resource, etc. For example, if downlink data
corresponding to the ACK/NACK is received from the
LTE carrier, because the ACK/NACK feeding back only
the LTE carrier includes few bits, the ACK/NACK may be
encoded in PUCCH format 1a/1b, the PUCCH format 1b
with channel selection, or PUCCH format 3. If the down-
link data corresponding to the ACK/NACK is received
from the UMTS carrier, because the ACK/NACK feeding
back the LTE carrier includes lots of bits, more
ACK/NACK needs to be carried in an uplink feedback
signaling of the LTE network, and thus the ACK/NACK
may be encoded in PUCCH format 3.
[0077] The PUCCH format 3 may be a reed-muller
(Reed-Muller, RM) code. Alternatively, the PUCCH for-
mat 3 may also be a dual-reed-muller (dual-Reed-Mull,
dual-RM) code, to further increase bits for carrying the
ACK/NACK. Data encoded in the dual-RM code occupies
fewer bits than data encoded in the RM code. Thus, more
ACK/NACK may be carried in the limited ACK/NACK re-
source.
[0078] 308 includes: carrying, by the UE, the encoded
ACK/NACK into the ACK/NACK resource to be fed back
to the network node.
[0079] The encoded ACK/NACK may be carried in the
ACK/NACK resource determined in step 306. For exam-
ple, downlink data is received from the UMTS carrier,
and the UE only supports LTE uplink transmission. In this
case, the ACK/NACK resource determined in step 306

is uplink resource of the LTE network, the ACK/NACK
corresponding to the downlink data may be encoded in
the dual-RM code format 3, and the encoded ACK/NACK
is carried in the uplink resource of the LTE network, to
be fed back to the network node. In addition, when the
downlink data is received from the LTE carrier, or the
network node/UE supports UMTS uplink transmission,
the feedback method is similar, which will be omitted in
the embodiment.
[0080] Particularly, when the UE receives downlink da-
ta of the LTE network and downlink data of the UMTS at
same time or nearly at same time, ACK/NACK corre-
sponding to the LTE downlink data and ACK/NACK cor-
responding to the UMTS downlink data may be fed back
at same time. A method for allocating the ACK/NACK
resource is similar to that according to the embodiment
of the invention. The difference therebetween is that the
encoding for the ACK/NACK should adapt to the limited
ACK/NACK resource as much as possible, so as to carry
more bits of the ACK/NACK in the limited ACK/NACK.
Furthermore, when the LTE carrier and the UMTS carrier
are aggregated, a mapping relationship between the
ACK/NACK and a subcarrier may be similar to a mapping
relationship between ACK/NACK and a subcarrier in LTE
carrier aggregation. For example, an encode of the LTE
carrier is 0, a serial number of the UMTS carrier is 1, and
subcarriers of the two different network modes are ag-
gregated. A mapping relationship between ACK/NACK
corresponding to the LTE carrier and the LTE carrier, and
a mapping relationship between ACK/NACK correspond-
ing to the UMTS carrier and the UMTS carrier may be
equivalent to that in a conventional aggregation of two
LTE carriers, which will be omitted in the embodiment of
the invention.
[0081] 309 includes: receiving, by the network node,
the ACK/NACK fed back by the UE, in the ACK/NACK
resource.
[0082] The network node receives the ACK/NACK car-
ried in the ACK/NACK resource. To carry more bits of
the ACK/NACK in the limited ACK/NACK resource, the
ACK/NACK may be encoded in PUCCH format 1a/1b,
PUCCH format 1b with channel selection, or PUCCH for-
mat 3. Correspondingly, the network node is capable of
decoding the ACK/NACK.
[0083] According to the embodiment, the ACK/NACK
resource may be the uplink resource of the LTE network
allocated in step 301, or the uplink resource of the UMTS
network allocated in step 301. Therefore, the network
node may receive the ACK/NACK through the uplink re-
source of the LTE network or the uplink resource of the
UMTS network. The ACK/NACK received by the network
node may be ACK/NACK corresponding to the downlink
data of the LTE or ACK/NACK corresponding to the
downlink data of the UMTS. The network node may also
receive the ACK/NACK corresponding to the downlink
data of the LTE and the ACK/NACK corresponding to the
downlink data of the UMTS at same time. Whether the
ACK/NACK is fed back in the uplink resource of the LTE
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or the uplink resource of the UMTS may be determined
from an uplink network mode supported by the network
and an uplink network mode supported by the UE.
[0084] It should be illustrated that specific description
for some steps according to the embodiment may refer
to corresponding content according to the first embodi-
ment, which will be omitted herein.
[0085] In the method for feeding back ACK/NACK ac-
cording to the embodiment of the invention, the network
side allocates the ACK/NACK resource for the UE, and
thus the UE may feed back the ACK/NACK in the
ACK/NACK resource. In the conventional technology,
when the UE supports downlink transmission of more
than two networks and supports uplink transmission of
only one network, the UE can only feed back ACK/NACK
of downlink data which is sent by the network supporting
the uplink transmission. Therefore, compared with the
conventional technology, the UE may perform a feedback
for downlink data sent on different networks, in the
ACK/NACK resource allocated by the network side. In
this way, the downlink data of different networks may be
fed back correctly, and reliability for data transmission
may be improved.

Third Embodiment

[0086] UE is provided according to the embodiment of
the invention. As shown in Figure 4, the UE includes a
receiving unit 41, a determining unit 42 and a feedback
unit 43.
[0087] The receiving unit 41 is adapted to receive con-
figuration information of an ACK/NACK resource.
[0088] The determining unit 42 is adapted to determine
the ACK/NACK resource according to the configuration
information of the ACK/NACK, where the configuration
information is received by the receiving unit 41.
[0089] The feedback unit 43 is adapted to feed back
the ACK/NACK in the ACK/NACK resource determined
by the determining unit 42.
[0090] As shown in Figure 5, the determining unit 42
further includes a first determining module 421 and a
second determining module 422.
[0091] The first determining module 421 is adapted to
determine, from the time frequency resource of the uplink
channel, at least one time frequency resource as a re-
source to be selected, according to the configuration in-
formation received by the receiving unit 41;
[0092] The second determining module 422 is adapted
to acquire auxiliary indication; and determine the
ACK/NACK resource from the resource to be selected,
according to the auxiliary indication, where the resource
to be selected is determined by the first determining mod-
ule.
[0093] According to the embodiment, the auxiliary in-
dication may be carried in a high speed packet access
HSPA signaling or a long term evolution LTE signaling.
The auxiliary indication may include any one of a channel
number of a high speed shared control channel HS-

SCCH, transmission power control TPC domain informa-
tion of a dedicated physical control channel DPCCH, TPC
domain information of F-DPCH, information carried in a
control channel, information carried in a custom channel,
TPC domain information of certain downlink control in-
formation DCI in physical downlink control channel/ en-
hanced-physical downlink control channel PDCCH/E-
PDCCH, information of a carrier indication field CIF of
PDCCH/E-PDCCH, or a radio network temporary iden-
tifier RNTI.
[0094] The feedback unit 43 further includes an encod-
ing module 431 and a feedback module 432.
[0095] The encoding module 431 is adapted to encode
the ACK/NACK in PUCCH format 1a/1b, PUCCH format
1b with channel selection, or PUCCH format 3.
[0096] The feedback module 432 is adapted to carry
the ACK/NACK encoded by the encoding module 431
into the ACK/NACK resource to be fed back to the net-
work node.
[0097] The encoding module 431 further includes a first
submodule 4311 and a second submodule 4312.
[0098] The first submodule 4311 is adapted to encode
the ACK/NACK in PUCCH format 1a/1b, PUCCH format
1b with channel selection, or PUCCH format 3, when
downlink data corresponding to the ACK/NACK is re-
ceived in a LTE carrier.
[0099] The second submodule 4312 is adapted to en-
code the ACK/NACK in PUCCH format 3, when downlink
data corresponding to the ACK/NACK is received in a
UMTS carrier.
[0100] The PUCCH format 3 is a reed-muller RM code
or a dual-reed muller dual-RM code.
[0101] A network node is also provided according to
an embodiment of the invention. As shown in Figure 6,
the network node includes an allocation unit 51, a trans-
mitting unit 52 and a receiving unit 53.
[0102] The allocation unit 51 is adapted to allocate an
ACK/NACK resource for user equipment UE, where the
ACK/NACK resource is a time frequency resource adapt-
ed to carry ACK/NACK in an uplink channel.
[0103] The transmitting unit 52 is adapted to transmit
configuration information of the ACK/NACK resource to
the UE, where the UE feeds back the ACK/NACK in the
ACK/NACK resource.
[0104] The receiving unit 53 is adapted to receive the
ACK/NACK fed back by the UE.
[0105] As shown in Figure 7, the transmitting unit 22
further includes a first transmitting module 521 and a sec-
ond transmitting module 522.
[0106] The first transmitting module 521 is adapted to
transmit configuration information of the ACK/NACK to
the UE, where the UE determines at least one time fre-
quency resource as a resource to be selected, from the
time frequency resource of the uplink channel.
[0107] The second transmitting module 522 is adapted
to transmit auxiliary indication to the UE, where the UE
determines the ACK/NACK resource from the resource
to be selected, according to the auxiliary indication.
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[0108] Furthermore, the auxiliary indication may be
carried by a high speed packet access HSPA signaling
or a long term evolution LTE signaling. The auxiliary in-
dication may include any one of a channel number of a
high speed shared control channel HS-SCCH, transmis-
sion power control TPC domain information of a dedicat-
ed physical control channel DPCCH, TPC domain infor-
mation of F-DPCH, information carried in a control chan-
nel, information carried in a custom channel, TPC domain
information of certain downlink control information DCI
in physical downlink control channel / enhanced-physical
downlink control channel PDCCH/E-PDCCH, informa-
tion of a carrier indication field CIF of PDCCH/E-PDCCH,
or a radio network temporary identifier RNTI.
[0109] The receiving unit 53 is further adapted to re-
ceive the encoded ACK/NACK carried in the ACK/NACK
resource. The ACK/NACK is encoded in PUCCH
format1a/1b, PUCCH format 1b with channel selection,
or PUCCH format 3.
[0110] When downlink data corresponding to the
ACK/NACK is transmitted in the LTE carrier, the
ACK/NACK is encoded in PUCCH format 1a/1b, PUCCH
format 1b with channel selection, or PUCCH format 3.
When the downlink data corresponding to the
ACK/NACK is transmitted in the UMTS carrier, the
ACK/NACK is encoded in PUCCH format 3. The PUCCH
format 3 is a reed-muller RM code or a dual-reed muller
dual-RM code.
[0111] A system for feeding back ACK/NACK is also
provided according to an embodiment of the invention.
Referring to a framework in Figure 3, the system may
include UE and a network node.
[0112] The UE is adapted to receive a high layer sig-
naling, where the high layer signaling includes configu-
ration information of an ACK/NACK resource; determine
the ACK/NACK resource according to the high layer sig-
naling; and feed back the ACK/NACK in the ACK/NACK
resource.
[0113] The network node is adapted to allocate the
ACK/NACK resource for the user equipment UE; transmit
the high layer signaling including configuration informa-
tion of the ACK/NACK resource to the UE, where the UE
feeds back the ACK/NACK in the ACK/NACK resource,
and receive the ACK/NACK fed beck by the UE through
using the ACK/NACK resource.
[0114] It should be illustrated that specific description
corresponding to some units, modules or devices, pro-
vided according to the embodiment of the invention may
refer to corresponding content in the first embodiment
and the second embodiment, which will be omitted here-
in.
[0115] With the UE, the network node and the system
for feeding back ACK/NACK according to the embodi-
ments of the invention, the network side allocates the
ACK/NACK resource for the UE, and thus the UE may
feed back the ACK/NACK in the ACK/NACK resource.
In the conventional technology, when the UE supports
downlink transmission of more than two networks and

supports uplink transmission of only one network, the UE
can only feed back ACK/NACK of downlink data which
is sent via the network supporting the uplink transmis-
sion. Therefore, compared with the conventional tech-
nology, the UE may perform a feedback for downlink data
sent via different networks, in the ACK/NACK resource
allocated by the network side. In this way, the downlink
data of different networks may be fed back correctly, and
reliability for data transmission may be improved.
[0116] Through foregoing description of the embodi-
ments, those persons of skill in the art may clearly un-
derstand that the present invention may be implemented
through software and necessary general hardware, or
through the hardware, in most cases the former is pref-
erable. In view of this, essence or part making contribu-
tion to the conventional technology of the technical so-
lutions of the invention may be implemented by software
product. The computer software product is stored in a
readable storage medium such as a computer floppy
disk, a disk or a compact disk etc, and includes a plurality
of instructions to enable a computer device (a personal
computer, a server or a network device, etc) to implement
the methods described according to the embodiments of
the invention.
[0117] Embodiments of the invention are set forth, to
which the scope of the invention is not limited, some mod-
ifications or replacements within the technical scope dis-
closed by the embodiments of the invention, which may
be easily figured out by the persons of ordinary skill in
the art, are within the protection scope of the claims.
Hence, the scope of the invention should be subjected
to the scope of the claims.

Claims

1. A method for feeding back acknowledge/non-ac-
knowledge ACK/NACK, comprising:

receiving, by user equipment UE, configuration
information of an ACK/NACK resource, wherein
the configuration information is sent by a net-
work node;
determining, by the UE, the ACK/NACK re-
source according to the configuration informa-
tion, wherein the ACK/NACK resource is a time
frequency resource adapted to carry the
ACK/NACK in an uplink channel; and
feeding back, by the UE, the ACK/NACK to the
network node in the ACK/NACK resource.

2. The method for feeding back ACK/NACK according
to claim 1, wherein the determining, by the UE, the
ACK/NACK resource according to the configuration
information comprises:

determining, by the UE, at least one time fre-
quency resource as a resource to be selected,

17 18 



EP 2 894 916 A1

11

5

10

15

20

25

30

35

40

45

50

55

from time frequency resources of the uplink
channel, according to the configuration informa-
tion; and
acquiring, by the UE, auxiliary indication; and
determining, by the UE, the ACK/NACK re-
source from the resource to be selected, accord-
ing to the auxiliary indication,
wherein the auxiliary indication comprises any
one of
a channel number of a high speed shared control
channel HS-SCCH, transmission power control
TPC domain information of a dedicated physical
control channel DPCCH, TPC domain informa-
tion of F-DPCH, information carried in a control
channel, information carried in a custom chan-
nel, TPC domain information of certain downlink
control information DCI in physical downlink
control channel / enhanced-physical downlink
control channel PDCCH/E-PDCCH, information
of a carrier indication field CIF of PDCCH/E-PD-
CCH, or a radio network temporary identifier RN-
TI.

3. The method for feeding back ACK/NACK according
to claim 2, wherein the auxiliary indication is carried
in a high speed packet access HSPA signaling or a
long term evolution LTE signaling.

4. The method for feeding back ACK/NACK according
to claim 1, wherein the feeding back, by the UE, the
ACK/NACK to the network node in the ACK/NACK
resource comprises:

encoding, by the UE, the ACK/NACK in PUCCH
format 1a/1b, PUCCH format 1b with channel
selection, or PUCCH format 3; and
carrying, by the UE, the encoded ACK/NACK
into the ACK/NACK resource; and feeding back
the encoded ACK/NACK to the network node.

5. The method for feeding back ACK/NACK according
to claim 4, wherein the encoding, by the UE, the
ACK/NACK in PUCCH format 1a/1b, PUCCH format
1b with channel selection, or PUCCH format 3 com-
prises:

when downlink data corresponding to the
ACK/NACK is received in a LTE carrier, encod-
ing, by the UE, the ACK/NACK in PUCCH format
1a/1b, PUCCH format 1b with channel selection,
or PUCCH format 3; and
when downlink data corresponding to the
ACK/NACK is received in a UMTS carrier, en-
coding, by the UE, the ACK/NACK in PUCCH
format 3.

6. The method for feeding back ACK/NACK according
to claim 5, wherein

the PUCCH format 3 is a dual-reed muller dual-RM
code.

7. A method for feeding back ACK/NACK, comprising:

allocating, by a network node, an ACK/NACK
resource for user equipment UE, wherein the
ACK/NACK resource is a time frequency re-
source adapted to carry the ACK/NACK in an
uplink channel;
transmitting, by the network node, configuration
information of the ACK/NACK resource to the
UE, wherein the UE feeds back the ACK/NACK
to the network node in the ACK/NACK resource;
and
receiving, by the network node, the ACK/NACK
fed back by the UE.

8. The method for feeding back ACK/NACK according
to claim 7, wherein the transmitting, by the network
node, configuration information of the ACK/NACK
resource to the UE comprises:

transmitting, by the network node, the configu-
ration information to the UE, wherein the UE de-
termines at least one time frequency resource
as a resource to be selected, from time frequen-
cy resources of the uplink channel; and
transmitting, by the network node, an auxiliary
indication to the UE, wherein the UE determines
the ACK/NACK resource from the resource to
be selected, according to the auxiliary indica-
tion,
wherein the auxiliary indication comprises any
one of
a channel number of a high speed shared control
channel HS-SCCH, transmission power control
TPC domain information of a dedicated physical
control channel DPCCH, TPC domain informa-
tion of F-DPCH, information carried in a control
channel, information carried in a custom chan-
nel, TPC domain information of certain downlink
control information DCI in physical downlink
control channel / enhanced-physical downlink
control channel PDCCH/E-PDCCH, information
of a carrier indication field CIF of PDCCH/E-PD-
CCH, or a radio network temporary identifier RN-
TI.

9. The method of feeding back ACK/NACK according
to claim 8, wherein the auxiliary indication is carried
in a high speed packet access HSPA signaling or a
long term evolution LTE signaling.

10. The method for feeding back ACK/NACK according
to claim 7, wherein the receiving, by the network
node, the ACK/NACK fed back by the UE comprises:
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receiving, by the network node, encoded
ACK/NACK, wherein the encoded ACK/NACK
is carried in the ACK/NACK resource fed back
by the UE, and wherein the ACK/NACK is en-
coded in PUCCH format 1a/1b, PUCCH format
1b with channel selection, or PUCCH format 3.

11. The method for feeding back ACK/NACK according
to claim 10, wherein the ACK/NACK is encoded in
PUCCH format 1a/1b, PUCCH format 1b with chan-
nel selection, or PUCCH format 3 comprises:

when downlink data corresponding to the
ACK/NACK is transmitted in a LTE carrier, the
ACK/NACK is encoded in PUCCH format 1a/1b,
PUCCH format 1b with channel selection, or
PUCCH format 3; and
when downlink data corresponding to the
ACK/NACK is transmitted in a UMTS carrier, the
ACK/NACK is encoded in PUCCH format 3.

12. The method for feeding back ACK/NACK according
to claim 11, wherein
the PUCCH format 3 is a dual-reed muller dual-RM
code.

13. A user equipment UE, comprising:

a receiving unit, adapted to receive configura-
tion information of an ACK/NACK resource,
wherein the configuration information is sent by
a network node;
a determining unit, adapted to determine the
ACK/NACK resource according to the configu-
ration information, wherein the ACK/NACK re-
source is a time frequency resource adapted to
carry the ACK/NACK in an uplink channel; and
a feedback unit, adapted to feed back the
ACK/NACK to the network node in the
ACK/NACK resource determined by the deter-
mining unit.

14. The UE according to claim 13, wherein the determin-
ing unit comprises:

a first determining module, adapted to deter-
mine, from the time frequency resource of the
uplink channel, at least one time frequency re-
source as a resource to be selected, according
to the configuration information received by the
receiving unit;
a second determining module, adapted to ac-
quire auxiliary indication; and determine the
ACK/NACK resource from the resources to be
selected, according to the auxiliary indication,
wherein the auxiliary indication comprises any
one of a channel number of a high speed shared
control channel HS-SCCH, transmission power

control TPC domain information of a dedicated
physical control channel DPCCH, TPC domain
information of F-DPCH, information carried in a
control channel, information carried in a custom
channel, TPC domain information of certain
downlink control information DCI in physical
downlink control channel / enhanced-physical
downlink control channel PDCCH/E-PDCCH,
information of a carrier indication field CIF of PD-
CCH/E-PDCCH, or a radio network temporary
identifier RNTI.

15. The UE according to claim 14, wherein the auxiliary
indication is carried in a high speed packet access
HSPA signaling or a long term evolution LTE sign-
aling.

16. The UE according to claim 13, wherein the feedback
unit comprises:

an encoding module, adapted to encode the
ACK/NACK in PUCCH format 1a/1b, PUCCH
format 1b with channel selection, or PUCCH for-
mat 3; and
a feedback module, adapted to carry the
ACK/NACK encoded by the encoding module
into the ACK/NACK resource, and feed back the
encoded ACK/NACK to the network node.

17. The UE according to claim 16, wherein the encoding
module comprises:

a first submodule, adapted to encode the
ACK/NACK in PUCCH format 1a/1b, PUCCH
format 1b with channel selection, or PUCCH for-
mat 3, when the downlink data corresponding
to the ACK/NACK is received in a LTE carrier;
and
a second submodule, adapted to encode the
ACK/NACK in PUCCH format 3, when the down-
link data corresponding to the ACK/NACK is re-
ceived in a UMTS carrier.

18. The UE according to claim 17, wherein
the PUCCH format 3 is a dual-reed muller dual-RM
code.

19. A network node, comprising:

an allocation unit, adapted to allocate an
ACK/NACK resource for user equipment UE,
wherein the ACK/NACK resource is a time fre-
quency resource adapted to carry ACK/NACK
in an uplink channel;
a transmitting unit, adapted to transmit configu-
ration information of the ACK/NACK resource to
the UE, wherein the UE feeds back the
ACK/NACK to the network node in the
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ACK/NACK resource; and
a receiving unit, adapted to receive the
ACK/NACK fed back by the UE, in the
ACK/NACK resource.

20. The network node according to claim 19, wherein
the transmitting unit comprises:

a first transmitting module, adapted to transmit
the configuration information to the UE, wherein
the UE determines at least one time frequency
resource as a resource to be selected, from time
frequency resources of the uplink channel; and
a second transmitting module, adapted to trans-
mit auxiliary indication to the UE, wherein the
UE determines the ACK/NACK resource from
the resource to be selected, according to the
auxiliary indication, and wherein the auxiliary in-
dication comprises any one of a channel number
of a high speed shared control channel HS-
SCCH, transmission power control TPC domain
information of a dedicated physical control chan-
nel DPCCH, TPC domain information of F-DP-
CH, information carried in a control channel, in-
formation carried in a custom channel, TPC do-
main information of certain downlink control in-
formation DCI in physical downlink control chan-
nel / enhanced-physical downlink control chan-
nel PDCCH/E-PDCCH, information of a carrier
indication field CIF of PDCCH/E-PDCCH, or a
radio network temporary identifier RNTI.

21. The network node according to claim 20, wherein
the auxiliary indication is carried in a high speed
packet access HSPA signaling or a long term evo-
lution LTE signaling.

22. The network node according to claim 19, wherein
the receiving unit is further adapted to:

receive the encoded ACK/NACK carried in the
ACK/NACK resource, wherein the ACK/NACK
is encoded in PUCCH format 1a/1b, PUCCH for-
mat 1b with channel selection, or PUCCH format
3.

23. The network node according to claim 22, wherein
when downlink data corresponding to the
ACK/NACK is transmitted in a LTE carrier, the
ACK/NACK is encoded in PUCCH format 1a/1b,
PUCCH format 1b with channel selection, or PUCCH
format 3 coding; and
when downlink data corresponding to the
ACK/NACK is transmitted in a UMTS carrier, the
ACK/NACK is encoded in PUCCH format 3.

24. The network node according to claim 23, wherein
the PUCCH format 3 is a dual-reed muller dual-RM

code.

25. A system for feeding back ACK/NACK, comprising:

the UE according to any one of claims 13 to 18
and
the network node according to any one of claims
19 to 24.
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