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BACKGROUND
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[0002] The present disclosure relates goncrally to communication, and morc
specifically to techniques for reporting feedback information in a  wireless

cornmunication system.
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[0002] The present disclosure relates generally to
comruni cation, and nore specifically to techniques for
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comuni cation system |1l. Background [0003] Wreless
comuni cation systens are w dely depl oyed to provide
vari ous communi cation services such as voice, video,
packet data, nessagi ng, broadcast, etc. These w rel ess
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su porting multiple users by sharing the avail able
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SUMMARY
[0005] Techniques for reporting ACK and CQI information in a wireless

communication system are described herein. A UE may be able to receive data from up
to two cells with dual-cell operation. The UE may send ACK and CQI information for
the two cells in various manners.

[0006] In an aspect, ACK and CQI information for two cells may be sent on a
feedback channel with a single channelization code. In one design, the UE may
determine CQI information for a first cell, determine CQI information for a second cell,
and send the CQI information for both cells on a feedback channel with a single
channelization code. The UE may process a control channel from each cell and, if
control information is received from that cell, may further process a data channel from

the cell to receive data sent to the UE. The UE may determine ACK information for



determne CQ information for a first cell, determ ne
CQ information for a second cell, and send the CQ

wo pfoonmeadi on for both cells on a feedback chanP&l/Uszop91038281
a single channelization code. The UE may process a
control channel fromeach celk and, if control
information is received fromthat cell, may further
process a data channel fromthe cell to receive data
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BT SRUERIIPY ON OF THE DRAVY NGS [0008] FIG 1 shows

a W reless communication system [0009] FIGS. 2 and 3
show data transm ssion fromtw cells with feedback
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process for receiving feedback
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process for sending CQ information. [0017] FIG 13
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[0016] FIG. 12 shows a process for sending CQI information.
[0017] FIG. 13 shows a process of operating a UE.

[0018] FIG. 14 shows a block diagram of a UE and a Node B.

DETAILED DESCRIPTION
[0019] The techniques described herein may be used for various wireless
communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other systems. The terms “system” and “network™ are often used interchangeably. A
CDMA system may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes Wideband CDMA (WCDMA) and
other variants of CDMA. ¢dma2000 covers I1S-2000, IS-95 and IS-856 standards. A
TDMA system may implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA system may implement a radio technology such



comuni cati on systens such as CDVA, TDMVA, FDMVA, OFDMA,
SC- FDVA and ot her systens. The terns "systent and
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[0021] A UE 110 may be one of many UEs dispersed throughout the system. UE

110 may be stationary or mobile and may also be referred to as a mobile station, a
terminal, an access terminal, a subscriber unit, a station, etc. UE 110 may be a cellular
phone, a personal digital assistant (PDA), a wireless modem, a wireless communication
device, a handheld device, a laptop computer, a cordless phone, a wireless local loop
(WLL) station, etc. UE 110 may communicate with Node B 120 via the downlink and
uplink. The downlink (or forward link) refers to the communication link from Node B



area of a base station and/or a base station subsystem

serving this coverage area. For clarity, 3GPP concept
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may couple to a set of Node Bs and provide
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( HARRILs may operate on different carriers. Hence, the terms “cells” and “carriers” may
be used interchangeable with regard to DC-HSDPA. In general, the techniques
described herein may be used for data transmission on multiple links, which may
correspond to different cells, different carriers, etc.

[0025] HSDPA and DC-HSDPA support hybrid automatic retransmission (HARQ).
With HARQ, a Node B may send a transmission of a transport block to a UE and may
send one or more additional transmissions, if needed, until the transport block is
decoded correctly by the UE, or the maximum number of transmissions has been sent,
or some other termination condition is encountered. A transport block may also be
referred to as a packet, a codeword, a data block, etc. The UE may send ACK
information after each transmission of the transport block to indicate whether the

transport block was decoded correctly or in error. The Node B may determine whether



Wth HARQ a Node B may send a transm ssion of a

transport block to a UE and may send one or nore
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channelization codes used for the HS-SCCH may be configurable for each cell.

[0030] FIG. 2 shows the HS-SCCHs and HS-PDSCHs for two cells 1 and 2 and the
HS-DPCCH for UE 110. The HS-SCCHs may be aligned to radio frame boundary.
The HS-PDSCHs may start two slots after the HS-SCCHs. The HS-DPCCH may start
approximately 7.5 slots from the end of a corresponding transmission on an HS-PDSCH.
[0031] Each cell may serve one or more UEs in each TTI. Each cell may send
control information for the scheduled UEs on the HS-SCCH and may send data for the
scheduled UEs on the HS-PDSCH two slots later. The control information may also be

referred to as scheduling information, downlink signaling, etc. The control information
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[0034] In a first codebook design, a codebook of eight codewords may be used for
ACK information for two cells in DC-HSDPA. Each codeword may comprise ten code
bits that may be processed and sent on the HS-DPCCH in one slot, as described below.
Each code bit may have a binary value of either ‘1’ or ‘-1’ (or equivalently, a value of
either ‘1’ or ‘0°, depending on the selected nomenclature).

[0035] Table 2 shows an exemplary design of a codebook with eight codewords for
ACK information for two cells in DC-HSDPA. The eight codewords are given in the
last eight rows of Table 2. The first two columns of Table 2 give the content of the
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codebook used for MIMO. This may simplify implementation of UE 110 and Node B

120. UE 110 may be configured for DC-HSDPA or MIMO operation. The codewords

sent by UE 110 for ACK information may be interpreted differently depending on
whether the UE is configured for DC-HSDPA or MIMO. In particular, the codewords
may be interpreted (i) as shown by the first two column of Table 2 when UE 110 is
configured for DC-HSDPA or (ii) as shown by the last two columns of Table 2 when
UE 110 is configured for MIMO. In Table 2, “PRE” denotes a codeword that may be
sent as a preamble for the HS-DPCCH, and “POST” denotes a codeword that may be
sent as a postamble for the HS-DPCCH.
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[0039] The codebook design for DC-HSDPA in Table 3 reuses the eight codewords
in the MIMO codebook and further includes two additional codewords for the case in
which a transport block is received from cell 2 and DTX is obtained for cell 1. This
may simplify implementation of UE 110 and Node B 120.

[0040] Tables 2 and 3 show designs of two exemplary codebooks for ACK
information for two cells in DC-HSDPA. In general, a codebook with any number of
codewords may be used for ACK information for DC-HSDPA. The number of

codewords may be dependent on the number of possible values for the ACK
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code. ACK information for each cell nay be generated
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nunber. [0042] Channeli zati on, codes Cch, 256, |
Cch, 256, 33 and Cch, 256, 64 are€reserved for the
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codes. [0043] In another aspect, ACK information for
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sinplify operation of UE 110 and Node B 120.[0044]
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where ‘256 denotes the spreading factor, and ‘33’ denotes the OVSF code number.
[0042] Channelization codes Cch,256,1, Cch,256,33 and Cch,256,64 are reserved
for the HS-DPCCH. Hence, the design described above uses a channelization code that
may be assigned for the HS-DPCCH, which may then simplify processing at UE 110
and Node B 120. The ACK information for the two cells may also be mapped to I and
Q branches of the HS-DPCCH in other manners and/or sent with other channelization
codes.
[0043] In another aspect, ACK information for two cells in DC-HSDPA may be
sent on the HS-DPCCH with one channelization code for each cell. This may be
referred to as “dual-code HS-DPCCH?”, “dual HS-DPCCHs”, “two HS-DPCCHSs”, etc
The dual-code HS-DPCCH may simplify operation of UE 110 and Node B 120.
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bits of information for cell 2 may be denoted
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f QEntt P 1€ HSSDP®YH with a single channelization code. In one design, CQI
information for cach cell may comprise five bits, which may convey one of 31 CQI
levels 0 through 30. Ten bits of CQI information for two cells may be encoded with a
(20, 10) block code to obtain 20 code bits, which may be sent on the HS-DPCCH in two
slots.
[0050] Table 5 shows a first CQI mapping design. Ten information bits may be sent
on the HS-DPCCH and may be denoted as ag through ae. Five bits of CQI information
for cell 1 may be denoted as cqilo through cqils and may be mapped to information bits
ay through ay4, respectively. Five bits of CQI information for cell 2 may be denoted as
cqi2, through cqi24 and may be mapped to information bits as through ao, respectively.
cqilo and cqi2p may be the least significant bits (LSBs) of the CQI information, and
cqils and cqi24 may be the most significant bits (MSBs).



be encoded with a (20, 10) bl ock code to obtain a
codeword, as follows: b (ak -Mc) nod 2 for i =0, .

WO 2®9/12078y (1) k = 0 where a denotes the k-th PCT/US2009/038281
information bit, b denotes the i-th code bit in the
codeword, ML denotes the i-thipit in a basis sequence
for the k-th information bit, and "nod" denotes a
nodul o operation. [0053] The ten information bits may
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bits, with information bits a2 and a6 having the
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napplng desi gn. The second row of Table 6 shows the
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encoded by multiplying ax with each bit My of the basis sequence for that information
bit to obtain an encoded basis sequence. Ten encoded basis sequences for the ten
information bits may then be combined with modulo-2 addition to obtain a codeword
composed of 20 code bits by through byo.

[0054] In one design, the block code used for PCI and CQI information for MIMO
may be reused for CQI information for two cells in DC-HSDPA in order to simplify
implementation. The basis sequences for the block code for MIMO are given in 3GPP
TS 25.211, entitled “Physical channels and mapping of transport channels onto physical
channels (FDD),” which is publicly available. Ideally, a block code should provide
equal protection (e.g., equal bit error rate (BER)) for all information bits. However,

computer simulations indicate that the block code for MIMO provides unequal



progressively |ess protection. This may inprove

performance since nore significant CQ bits may be
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format. For cell 1, the MSB cqgil 4 may be mapped to

bit a9 having the best protecig on, and the LSB cqil O

may be mapped to bit a having the worst protection.

For cell 2, the MSB cqi 24 nay be mapped to bit a4
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[0056] In general, the bits of CQI information for cach cell may be mapped to the
information bits in natural order (e.g., cqix may be mapped to ai, as shown in Table 5)
or in permuted order (e.g., as shown in Table 6). Mapping in natural order may simplify
implementation. Mapping in permuted order may improve performance when the block
code provides unequal protection for different information bits.

[0057] In another design, CQI information for two cells in DC-HSDPA may be sent
on the HS-DPCCH with one channelization code for cach cell. In this design, the five
bits of CQI information for each cell may be encoded with a (20, 5) block code to obtain
20 code bits, which may then be sent on the HS-DPCCH in two slots with the

channelization code for that cell.



[0061] FIG 5A shows a design of sending CQ

information for two cells with the single-code
WHSDRPREH f or feedback cycle = 2 . In each feerdBUK2009/038281

cycle of two TTls, CQ information for two cells 1 and

2 may be multiplexed and sention the HS-DPCCH with a

singl e channelization code in each of the two TTIs.

The CQ information may thus be repeated to inprove
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[0065] UE 110 may send the HS-DPCCH at transmt power
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p¢0ﬁ66[ mMedFIGo 6 AEhs WS e dpﬁgrf of seadiag Cojl mifcbanamngbe@@d@us with the
single-code HS-DPCCH for feedback cycle = 4. In each feedback cycle of four TTIs,
CQI information for two cells 1 and 2 may be multiplexed and sent on the HS-DPCCH
with a single channelization code in each of the first two TTIs, and no information may
be sent in the last two TTIs. The CQI information may thus be repeated to improve
reliability.
[0064] FIG. 6B shows a design of sending CQI information for two cells with the
dual-code HS-DPCCH for feedback cycle = 4. In cach feedback cycle of four TTIs,
CQI information for cell 1 may be sent on the HS-DPCCH with a channelization code

(e.g., C1) in the first TTI, CQI information for cell 2 may be sent on the HS-DPCCH



HS- DPCCH and t he dual - code HS- DPCCH. The conput er

sinmul ations indicate that decodi ng perfornmance for ACK
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usi ng signaling values of "1'j@nd '-1' and the

dual - code HS-DPCCH using signaling values of T, '-1'
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Bognand B

i foppethse PIIERLe; [t c@dppits We thrgugh wo. A'physical channel
mapping unit 714 may spread the ten code bits with the channelization code for the HS-

DPCCH to obtain spread symbols. Unit 714 may then scale the spread symbols based
on the transmit power for the HS-DPCCH and may send the scaled symbols in the first
slot of the TTL.

[0069] For CQI information, a CQI mapping unit 722 may receive and map CQI
information (e.g., an SINR estimate) for cell 1 to five CQI information bits cqily
through cqils. A CQI mapping unit 724 may receive and map CQI information for cell
2 to five CQI information bits cqi2y through cqi24;. A concatenation unit 726 may
concatenate the CQI information bits for cells 1 and 2 (e.g., as shown in Table 5) and
provide ten information bits ag through as. A channel coding unit 728 may encode the
ten information bits from unit 726, e.g., as shown in equation (1), and generate 20 code

bits b through bjo. A physical channel mapping unit 730 may spread the 20 code bits



[0070] In general, any nunber of ACK information bits
and any nunber of CQ information bits may be sent on

W@ b@IHBTDPCCH. A suitabl e bl ock code may be useCT/U82009/038281
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[0072] FIG. 8 shows opcration of UE 110 in the dynamic switching mode in
accordance with one design. UE 110 may periodically measure the downlink of both
cells 1 and 2. UE 110 may send CQI information for at most one cell in each TTI, and
may alternate between the two cells in different TTIs. In the example shown in FIG. &,
the feedback cycle is 2, and UE 110 may send CQI information for one cell in even-
numbered TTIs and may send CQI information for the other cell in odd-numbered TTIs.
A CQI time offset may be signaled to indicate which TTIs to use to send the CQI
information for each cell.
[0073] In the design shown in FIG. 8§, UE 110 may be scheduled for data
transmission by at most one cell (which is referred to as the active cell) in any given

TTI. The active cell may send control information on the HS-SCCH and may send data
on the HS-PDSCH to UE 110. UE 110 may process the HS-SCCHs from both cells in



transm ssion by at nost one cell (which is referred to

as the active cell) in any given TTlI. The active cell
WOoresp9sz0187 control i nformation on the HS- SCCH apdI/ig3009/038281

send data on the HS-PDSCH to UE 110. UE 110 may

process the HS-SCCHs from bot{g cells ineach TTlI and

may process the HS-PDSCH fromthe cell whose control

information is detected. UE 110 may then determ ne ACK
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[0076] FIG. 9 shows a design of a process 900 for sending feedback information
with a single channelization code. Process 900 may be performed by a UE (as
described below) or by some other entity. The UE may determine CQI information for
a first cell (block 912) and may determine CQI information for a second cell (block
914). The UE may send the CQI information for the first and second cells on a
feedback channel (e.g., HS-DPCCH) with a single channelization code (e.g., an OVSF
code) (block 916). The UE may send the CQI information for the two cells in a single



to UE 110. [0076] FIG 9 shows a design of a process

900 for sending feedback information with a single
w@b@anzi7dzat i on code. Process 900 may be perf oPeEUS1999/638281

UE (as described below) or by some other entity. The

UE may determne CQ informatipon for a first cell

(bl ock 912) and may determne CQ information for a

second cell (block 914). The UE may send the CQ
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or second cell, e.qg., based on processing results
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fromthat cell. The UE nmay encode the ACK information

f spmpHEng (ip §vo sedevertsoing ALl psNbgdefrghe Arghicelt jeng¢ seX for the
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and second cells, and (iii) two codewords for ACK or NACK for the second cell and
DTX for the first cell, ¢.g., as shown in Table 2 or 3. The codebook may further
comprise two codewords for a preamble and a postamble for the feedback channel, ¢.g.,
as shown in Table 3. The codebook may comprise all or a subset of the codewords used
for sending ACK information for a MIMO transmission. The UE may send the
codeword on the feedback channel with the single channelization code.
[0080] In one design, the UE may send the ACK information for the first and
second cells on one branch of the feedback channel with the single channelization code.

In another design, the UE may send the ACK information for the first cell on the 1
branch of the feedback channel with the channelization code and may send the ACK



conprising (i) two codewords for ACK or NACK for the

first cell and DTX for the second cell, (ii) four
w@owemn7es for four combinations of ACK and NAZKI/182009/038281

the first and second cells, and (iii) two codewords

for ACK or NACK for the seconghcell and DTX for the

first cell, e.g., as shown in Table 2 or 3. The

codebook may further conprise two codewords for a
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f Qitht ﬁhﬁlufpler SlanANGaFRCREs. C PrdRsS 10 Ay thRHeldbrdl bNQ UE (as
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t Hé1ACKThant&r vray isorgl the CQI information for the first and second Cells on a
feedback channel (block 1116). In one design, the UE may send the CQI information
for the first and second cells on the feedback channel with first and second
channelization codes, respectively, in a single TTIL, e.g., as shown in FIG. 4B. In
another design, the UE may send the CQI information for the first and second cells on
the feedback channel with one channelization code in different TTIs, ¢.g., as shown in
FIG. 5B or 6B.
[0084] The UE may process a first control channel from the first cell to detect for
control information sent to the UE (block 1118). If control information is received from

the first cell, then the UE may process a first data channel from the first cell to receive

data sent to the UE (block 1120). The UE may process a second control channel from



The Node B may then obtain ACK, NACK, or DTX for each

cell based on the codeword. [0083] FIG 11 shows a
wa@e®pgen7ef a process 1100 for sendi ng feedbackPCT/US2009/038281

information with nmultiple channelization codes.

Process 1100 nay be perfornediby a UE (as descri bed

bel ow) or by sone other entity. The UE nay determ ne

CQ information for a first cell (block 1112) and may
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for control Information sent to the UE (bl ock 1122).
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processi ng PesUl't's ta an
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y send the ACK i nformation ﬁ&%ﬁﬁgqflrﬁ cel |

The U
orl?e]PWg of m%h%ﬁaﬁwe IThUEmay ggterayined rngtign fgpa first cell
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for the second cell on the feedback channel with a
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ased on the groceSS|ng results for the data and
c h@a@né bt of inderakion biteb ., biTha WE: (htark dAtoddhe UE may map the bits

of the CQI information for each cell to information bits in natural order (e.g., as shown
in Table 5) or in permuted order (e.g., as shown in Table 6). The UE may encode the
first and second sets of information bits to obtain a codeword (block 1220) and may
send the codeword on a feedback channel with a single channelization code (block
1222).

[0088] The UE may receive data sent by the first cell in accordance with a first
transport format selected based on the CQI information for the first cell (block 1224).
The UE may receive data sent by the second cell in accordance with a second transport
format selected based on the CQI information for the second cell (block 1226). The UE

may determine ACK information for the first and second cells (block 1228) and may



the ACK information for each cell based on a bl ock

code to obtain a codeword for the cell. The bl ock code
woregpdiizgbenment a codebook conprising a first ceCiEWs20d9/038281

for ACK, a second codeword for NACK, and a third

codeword for DTX, e.g., as shpwn in Table 4. The UE

may send the codewords for the first and second cells

on the feedback channel with the first and second
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[0093] At Node B 120, a transmit processor 1420 may receive data for one or more
UESs from a data source 1412, process (e.g., encode and modulate) the data for each UE,
and provide data symbols for all UEs. Transmit processor 1420 may also receive
control information from a controller/processor 1440, process the control information,
and provide control symbols. Transmit processor 1420 may also generate pilot symbols
and may multiplex the pilot symbols with the data symbols and the control symbols. A
MIMO processor 1422 may process (e.g., precode) the symbols from transmit processor
1420 (if applicable) and provide T output symbol streams to T modulators (MOD)
1430a through 1430t. Each modulator 1430 may process its output symbol stream (e.g.,
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Condltlon .g., convert to anal og, ter,
andd apessivg @mc)esspt $436up peroverdhp Hata and feedback mformatlon sent by UE

110. Receive processor 1436 may provide decoded data to a data sink 1438 and provide

decoded feedback information to controller/processor 1440.

[0096] Controllers/processors 1440 and 1470 may direct the operation at Node B
120 and UE 110, respectively. Processor 1440 and/or other processors and modules at
Node B 120 may perform or direct process 1000 in FIG. 10 and/or other processes for
the techniques described herein. Processor 1470 and/or other processors and modules at
UE 110 may perform or direct process 900 in FIG. 9, process 1100 in FIG. 11, process
1200 in FIG. 12, process 1300 in FIG. 13, and/or other processes for the techniques
described herein. Memories 1442 and 1472 may store data and program codes for Node
B 120 and UE 110, respectively. A scheduler 1444 may schedule UEs for data
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noldvicesdiggrete gate or transistor logic, discrete hardware components, or any
combination thercof designed to perform the functions described herein. A general-
purpose processor may be a microprocessor, but in the alternative, the processor may be
any conventional processor, controller, microcontroller, or state machine. A processor
may also be implemented as a combination of computing devices, e.g., a combination of
a DSP and a microprocessor, a plurality of microprocessors, onc or more
microprocessors in conjunction with a DSP core, or any other such configuration.
[00100] The steps of a method or algorithm described in connection with the
disclosure herein may be embodied directly in hardware, in a software module executed

by a processor, or in a combination of the two. A software module may reside in

RAM memory, flash memory, ROM memory, EPROM memory, EEPROM memory,
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process 1100 in FIG 11, process 1200 in FIG 12,
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t he techni ques described herein. Menories 1442 and
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descri bed in connectiqn wth the dis kosure herein.nay

bé&r iarﬁ?P%rﬁléPﬂr%%Fe&r SPE T DRI WOCHSY- gé er %ﬂyp‘iﬂnﬁﬁfél@n is properly

PRAERE & @bmp@eicsdab R m&Hgh aFoRk G HIS SiP the (sPPRAre i@ansmitted from a
application specific integrated circuit (ASIC

, . a
f i@batep ﬁ%@f‘rfa‘i’ﬁﬁléﬁféelg‘ét? SOHFT Byng Fp@q}'al &bl sy z)ptic c.able, twisted
PHAQr AFTRRLR ARG ASYICE: wHLIBS I EHGOBEESsRh o (SIS R0, and
| ogic, “discrete hardware conponents, or any '
c onprioward, dhent the reoefialdesdlog diber orsicpeablion twsted epafru S ongvireless

d?éscﬁﬁélgggs Hl%[ledls QHfre@’e(g, ‘?Q&B,%H%B%%%ve are included in the definition of

medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical
disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually
reproduce data magnetically, while discs reproduce data optically with lasers.
Combinations of the above should also be included within the scope of computer-
readable media.

[00102] The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined

herein may be applied to other variations without departing from the spirit or scope of



processor may be a m croprocessor, but in the

alternative, the processor may be any conventi ona
wW@e@eaxsoTr, controller, mcrocontroller, or stBCEUS2009/038281

machi ne. A processor may al so be inplenented as a

conmbi nation of conputing deviges, e.g., a conbination

of a DSP and a m croprocessor, a plurality of

M croprocessors, one Oor nNDre m Ccroprocessors in

cey @ibddsuN Mushthd d3SIRs@eiLnothteddtY t6HB@Iimi%HEH the examples and
conf.i gurati on. [00100 The steps of a nethod or

aldgtiest drrsehed dierai gus i te Jrinsoidesh (i WidexirgoRs Senisisat with the

herigtiplcim R 1eERAdE 8dcidich 86klyy i n hardware, in a
sof tware nodul e executed by a processor, or in a

conmbi nation of the two. A software nodul e may reside

i MRERY, .y, ROM nenory, EPROM nenory,
E@%E@M nennfgryigﬁéters jard di sk, a renovabl e di sk,

a CD-ROM or any other form of storage nedi um known in
the art. An exenplary storage nediumis coupled to the
processor such that the processor can read infornmation
from and wite information to, the storage nedium In
the alternative, the storage nmediummnmay be integral to
the processor. The processor and the storage nmedi um
may reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the
storage nedium may reside as discrete conmponents in a
user termnal. [00101] In one or nore exenplary

desi gns, the functions described may be inplenented in
har dware, software, firmmnare, or any conbi nation
thereof. If inplenented in software, the functions may
be stored on or transmtted over as one or nore

i nstructions or code on a conputer-readabl e nmedi um
Comput er - r eadabl e nedi a i ncl udes both conputer storage
medi a and conmuni cation nmedi a i ncludi ng any nedi um
that facilitates transfer of a conputer programfrom
one place to another. A storage nedia may be any
avai |l abl e nedi a that can be accessed by a genera

pur pose or special purpose conputer. By way of

exanpl e, and not limtation, such conputer-readable
nmedi a can conpri se RAM ROM EEPROM CD- ROM or ot her
opti cal disk storage, magnetic di sk storage or other
magneti ¢ storage devices, or any other mediumthat can
be used to carry or store desired program code neans
in the formof instructions or data structures and
that can be accessed by a general - purpose or
speci al - pur pose conputer, or a general -purpose or
speci al - pur pose processor. Al so, any connection is

properly



ternmed a conputer-readabl e medium For exanple, if the

software is transmtted froma website, server, or
w@een207e¢hot e source using a coaxial cabl e, fiPEr/USDI/E38281

cable, twisted pair, digital subscriber line (DSL), or

wi rel ess technol ogi es such asy7i nfrared, radio, and

m crowave, then the coaxial cable, fiber optic cable,

twi sted pair, DSL, or wireless technol ogi es such as

infrared, radio, and m crompwgmKe i ncluded in the

definition of medium Disk and disc, as used herein,

i ncl udes conpact disc (CD), |aser di sc, optical disc,

digit\% ver atll |schVD flo di sk.and bl u-ray

di sc where di ﬁ%‘é" Uﬁﬁ’y“ F%‘Bﬁ d‘é‘fnéprr‘?‘g'&netl cal ly,

whi | e déts@dning pichchiwdelgdate QYTK)C alfdryharibi ol ag@stScell by a user

Conmbi nat i Ei’ of the above should al so be included

'eﬂWPWe’H@ cope of conputerreadabl e nedia. [00102]

The pr gme@using @K infrim@florOfor & B&ofll &SIl YSH BEI sndpr OVi ded
to enabl e an person skilled in the art to nake or use

the di sedBeuihe AGKrinEuRatimdfar thatirgndd: greemk cells on a feedback
dlcﬁaﬁine%&@amléﬂeclba@ma%%dabd@ppar ent to those skilled

in the art, and the generic principles defined herein

may be appl ied to other variations wthout departing
fromthe s o] gljﬁ: ure. Thus, the

di scl ogur eprlgé%l%tggqﬁfﬁgn elélﬁ%r%grb %SBged to the

ex anp | emcemialg de $irg neonttels chanpeld frhver thie nfisutcell go tdsteoe for control

d t nsistent with the
pI‘Hll ﬂ%"ﬂag Iégen?ﬁglthﬁo %tcel? sﬁ?}%s di scl osed herein.
[ 00103prodsing | Sfisk AladdEEhahts] Giodh M Tirst Aetipifhaghtrbbinformation is

e Dt fl e ek R R B St B | by

a user pRasksi rHec&ﬂdEe)omr@Ile&ﬁﬁﬁel MoRQthAGKcdnbfcen ratibed thokontrol
a second cel he UE: and sendi ng the ACK

|MfBWPéWthFhetSﬁ‘é’nfiF?%io thyHEs#dond cells on a

f eedba?}f)cé\s@ E@%lecdﬁﬂtdlataabhmgfrgm(\tﬂ@mgﬁd At {rBneAd.rormation is
The nmethod of claim 1, further conprising: processing

a r¢cevd fromribe eicorcheshntel re<fq*\t§>rﬁata’rﬁéntfhwth@ seeeild cefldo getldstwherein
f Qﬁe &@ﬁtﬁf?)hnétmn% tc'f?sﬁ' §l? it deﬁ\)‘m §§eﬂ%¥1 tpﬁcgcle%sllr{ggrtegruﬂg for the

UE;, processing a rst ata Cc rom _
c dirgt comtfol ctmmalmndltlnff oshdetd onnig ﬁroec@r: vied célt, el tvvlherem the ACK
Fi rf(s)]iljg%%ll lfdr tfleo sercglg:de cleYlem ge%ér%u&e%%ase yontpr}gcefsslnggs}esﬁ for tile second

control channel and the second data channel from the second cell.

3. The method of claim 1, wherein the determining the ACK information
for the first cell comprises obtaining ACK, negative acknowledgement (NACK), or
discontinuous transmission (DTX) for the first cell based on processing results for data
and control channels from the first cell, and wherein the determining the ACK
information for the second cell comprises obtaining ACK, NACK, or DTX for the
second cell based on processing results for data and control channels from the second

cell.

4, The method of claim 1, further comprising:



processing a second control channel fromthe second

cell to detect for control information sent by the
waeewonzh7eel | to the UE, and processing a seconeCTEHS209/038281

channel fromthe second cell, if control information

is received fromthe second cg§l, to receive data sent

by the second cell to the UE, wherein the ACK

information for the first cell is determ ned based on

pr ocessnddding @BUATK n@drmbhiéh for isd fisOMd @othedny %hseanﬂ a block
the first data channel fromthe first cel

wiiesseiorPbiaiea Apdeword. gRARHEESH the codqord é*c%ﬁ"dmbfg‘? |feqdgack channel

detigrimi H5de bassdifonoasessi ng results for the second
control c annel and the second data channel fromthe

second cell. 3. The nethod of claiml1l, wherein the
det er mj ni ng JﬁeMof ol Mﬁe‘?&n ftlﬁ:rblé fdlz d‘ﬁ%lel‘ﬁgﬁtg a codebook
conpri ses o talnlng Al negative ac

( M@m)lsmg)trwooh@c\mrm fou K Oﬂlwggmeslskrmwle(c@&'ﬁ@ntf(NACﬂ{h gor the first
fi o) qc S anne ugj tr s hids oq%le(%f%?i:j q?r tgg Fjeic%gd ce tc("f‘dewoi’j s for four

C O n rom e rein
d eblabmaﬂmnﬂ of tAIGE( AOKNA 0K bt ifost ahd Becbh]daccflle canddwo ebdlewords for

U o8RRI PR IS 18 i ElE G conero

channels fromthe second cell. 4. The nmethod of claim

1, further conpr|S|n ncodi ng the ACK |nformtion for
the fiPst ahtf BEUEH®T SHT> HHREED Ghe aodsia histhere cqrpprives two

ORb&@IWbd BPLHFRNEle aRNS pIRRERE for HRG LBV AREhel. S Sent on
the feedback channel wth the single channelization

code. 5. The nmethod of claim4, wherein the bl ock code

i mpl engnt s '?hé:]&gtﬁp 8#019191{@ rdvl?e‘raﬂ ttge"ﬂo&o&ﬁ% SmEiRs a’%ﬁ&book

or negative ac e genent for the first cel
admgiigeat ilgpgoassubscansm pdurality (@TdQdefvordst bred sec eendling ACK

f ACK and
R BH For GHFTHRE hul Rl RGy FRTRN UYL lon O B1E
for ACK or NACK for the second cell and DTX for the
first | | laim5,. in .t .
cotiebobk fTHBT G S PRE CBUAP A By R4 ofmation for the
prieanhd ecantoells passraobl e for the feedback channel . 7.
Th t hod | 4, wh K
i m§| genéq@glggﬁ% é&i%géwsﬂgfq?éﬁ% r5595| 3@% ?HSP &35 Deraggh of the
a f&ldeEc%'ch&tﬂw%ﬁl@&@@iﬁ?fe%ﬁaﬂéﬁ&ﬂ%ﬁ’ koeRd Ng ACK

informati on for a l e-input nultiple-output
(M MO sendingdhg §§K01ﬁformatlon for the second cell on a quadrature (Q) branch of

the feedback channel with the single channelization code.

9. The method of claim 1, further comprising;:

determining channel quality indication (CQI) information for the first cell;
determining CQI information for the second cell; and

sending the CQI information for the first and second cells on the feedback

channel with the single channelization code.

10.  The method of claim 9, wherein the sending the CQI information

comprises



8. The nmethod of claim1, wherein the sending the ACK

information for the first and second cells conprises
waemditeng9t he ACK i nformation for the first cel PCOHS2009/038281

i nphase (1) branch of the feedback channel with the

si ngl e channel i zati on code, apnd sending the ACK

information for the second cell on a quadrature (Q

branch of the feedback channel with the single

C h anne Eénﬂﬁfgi fh!@ codleinf@matldie oo (ﬁr@f arfll @éddhd., ceflbirih h@rsingle

nprising: determ ning channel quality .indjcation
( @@mmlﬁwrbvlﬁaem@ﬁalf@ A DiifEner Vi &y copgipyred gathey fepdhey cxsty of one,
i gh@rmati on for the second cell; and sending the CQ

information for the first and second cel | s on the .
f eedbasedmigthn £l informatioa fei thglfastcingd riaeand zakly wncagl @é multiple

1%Tls ?ﬁle'ﬁ% fedaf %uré:ci \%m dME Eﬁﬂ%a a%{](gjdeng the CQ

i nformation conp |sessen ormation for
the first and second ceIIs |n a S|ngle transm ssi on

time i TL.erVﬁlfe {n-g?[-l 21 of clrlmn 2, whe %nf dofl ealan ei::lq‘ro each cell
f eedback cycle of one, and sen the ntor nat i
f @ompties hiShsicd @lodirsldtionok] ded IHS—DSEHE(HS’-\SOCHDmhd dqpd ﬁlannel from

TTI t he .UE

o Fahsh oS ater Sreed VSt Motk StRGaRS /e Bpscr, e

g&tdﬁwlktdh@iinepmmf Bbs ef_lls)@dgbsz(ﬂ:ﬁl@hhl_%ﬁgl C%Fbmm Fﬁ&ﬁlﬁl tﬁ;r #isapsdH (HS-
ntro or - , e a

c AP @P@ ﬁ? seanngligation sagsy F%“é%“sés AP ghthegsl VerRls saicading

Doyundri(0k sBhedqed Channel (HS-PDSCH), the feedback
channel conhprises a Dedi cated Physical Control Channe

for HS-DSCH (HSDPCCH), and the channelization code

conpri $€s . [ tor
(OB P25 JARGADeL YL BB i ol

communinsaits fondetgopng sikngwledgearest (AFK digfosmatian faga first cell by a
ag&g%ﬁhgg@&g%ﬁ% (ACK) information for a first cell by
qui prent

use (UE); means for determ ning ACK
i nf or matearfof dﬁter@irﬁ'@:ﬁ@ﬁ icfelrhatioy forlescténd cah diy ired fis; ahdr
i gmjls n t 1 efo'lé‘csjé(n renREkolrr]lf(Irr%Emgnh ?or the 1rst ssegocn cells on a

feedback channel with a smgle channelization code.

13.  The apparatus of claim 12, further comprising:

means for processing a first control channel from the first cell to detect for
control information sent by the first cell to the UE;

means for processing a first data channel from the first cell, if control
information is received from the first cell, to receive data sent by the first cell to the UE,;

means for processing a second control channel from the second cell to detect for
control information sent by the second cell to the UE; and

means for processing a second data channel from the second cell, if control
information is received from the second cell, to receive data sent by the second cell to
the UE, wherein the ACK information for the first cell is determined based on
processing results for the first control channel and the first data channel from the first
cell, and wherein the ACK information for the second cell is determined based on
processing results for the second control channel and the second data channel from the

second cell.



f eedback channel with a single channelization code.

13. The apparatus of claim 12, further conprising:
woreang2¢70Tr processing a first control channel PEDES100%038281

first cell to detect for control information sent by

the first cell to the UE, neasgp for processing a first

data channel fromthe first cell, if contro

information is received fromthe first cell, to

receive data sent by the first cell to the UE, neans

for processing a second control channel fromthe, .

second [tel | Thargaiaps of £lgim d&nvhetin thermeanadorglstesmiminghe ACK

t hgromefeRd firelle tRstt ROl WompiRdh TRARS P obUiRRESAICRY fBegative

second data channel fromthe second cell, if contro

i ntlgomdgdgencnt SNAGKe oF discontipnousimnsaieger (XX for the first cell based

r e 0 : -

WSS TR Tor e WA ORI R b P R pd whereim the

dencennion @ldtehraigeg the) ASiko odarwiatign fashd seofidrelt bamffrises means for

cont.r ol n fhr channel fromth

¢ PPl FURIRGGREPERTol e Sl IRLO e G e for cae

saadochtiobtianhds fleheiodcoed cbfised on processing results

for the second control channel and the second data

channel fromthe second cell.14. The apparatus of

cl ?i m 12, mm%@wﬁtubfefaaaﬂsz,}f?ﬂmﬂ@in@rﬁingi ng thef ACK

information for the first cell conprjses neans for

obt ai nMSgrsAekcncadigathe/e-i KBty S%ﬁ%%gr% fpderyondgells based on

diaSsieuRt dodbl @3 Sbthih aNEIHe® 8id0Rr (rkissfddr ot ME féddbsdk dBhdel with the
based on processing results for data and contro

c imalsedhantetigaiion lsed s whereingthp block gedoiwiaaichtstaneodphosk gomprising
f PG i HOMAPINAOR) 36RO Arst cell
g SEARIR NP A ey Al b ol B b N AR PR B el and
f discottimugusc oarbrgssidn PAEXH fon tipr sewsdi avl], fegubedswouds for four
d r C I r t S cel

T RoApARE RACR o RCR Br i T L RERODh, Sl vo bdewords for
f rClencNACKgfot the sévGid calf and MEX €om tHedfirsttdeB. first and

second cells based on a block code to obtain a

codeword for transm ssion on the feedback channel wth
the singl e Thedppahiug af tloim L) datheitRiRisihgt he bl ock code

i npl enent s odebaok conprisin wo C rds for A

or neggiewefg%@qz%\}ef%@l@ﬁgﬁﬂu@m%écam ?&ﬁ'\gﬂljﬁfm@ﬁl% &grjthe first
ang.di sconti nuous transm ssion (DTX) for the second

cell, four codewords for four conbinations of ACK and
NACK f Byeanstfar dotqrapningygQE wésmgtienefor the segogd e¢lb 2eddewor ds

for

means for sending the CQI information for the first and second cells on the

feedback channel with the single channelization code.

17.  An apparatus for wireless communication, comprising:

at least one processor configured to determine acknowledgement (ACK)
information for a first cell by a user equipment (UE), to determine ACK information for
a second cell by the UE, and to send the ACK information for the first and second cells

on a feedback channel with a single channelization code.

18. The apparatus of claim 17, wherein the at least one processor is
configured to process a first control channel from the first cell to detect for control

information sent by the first cell to the UE, to process a first data channel from the first



ACK or NACK for the second cell and DTX for the first

cell. 16. The apparatus of claim 12, further
we@orpneEdnhg: neans for determ ning channel quaP@T/PS2009/038281
indication (CQ) information for the first cell; neans

for determning CQ informatipn for the second cell
and neans for sending the CQ information for the
first and second cells on the feedback channel wth

t Rell, ST a@ksl &RanRRdn ig adcki9d §68lehe frét caﬁntoag@weataw%eﬁwy the first
W reI €SS conmuni cati on, conprl Si ng: at | east on

pret &stsU %6ﬂfpir<§e$~5e€achandd@tngphfh?@n%lcfmweeﬁg&%ﬁil to detect for

( AGKRo! b8 QR bl Me Rcddd @l 16 el U Yo Brdds@la LEBHIREB M hannel
(UE), to determ ne ACK i nformation for a second cel

)frolﬂh@e Srcond qell, tibcontralinfai@atiqmiis irgsRyedriiomohe pesend pral, to receive
f 'dﬁtﬁtselﬂqﬁ/ tﬁgg Bﬁid 981 !osth(g glEatJ g&g‘?ﬁ&kthg ?@K‘ ﬁlfoﬁmapgn ?or the first
e

si'ngl'e channe |zat|on co apparatus o ai m
1 Z¢ll wiwed on rprodess int reﬁumﬁor thn dirgs rcotted sbanniekarglotht ifigy rded channel

:g%rog];@ ?ﬁafcgllfaglgﬁé dgt : n or H}g@e nﬁlomlan n f(grqﬁ?]];elc%&& etcflebased on

ron sen
C @kdccisingthailtbor the sepbmi: asisroBcHahticd tandl amemma riael chirehfrom the
t he flrétcell, if control information is received from

t KPPt cell, to receive data sent by the first cel

to the UE, to process a second control channel from

t he second cell to detect for control nfornatlon sent
by thel%ecohf cararatyy of HIE]Tt ¥ EFB‘C@?Sata c&¥fc Bfd PEREEROr s

chgimiked (P Rblalte ATERC ORGa R Iaeknbf)vle@lgﬁﬁén@' (NATHOr Rt diQBntinuous

is received fromthe second cel 0 recei ve data sent
byrapsmeissierc GRX)cr the rst prdl bysed po PeRsessing reIlts Her dtand control

i QBQ’{HQB 15%0%] tHeOfirst &?l bihd & oﬁﬁklAﬁgsﬁ C‘ﬁ; r?g r&]%@ﬁ?r' th9 second cell

results for the first contro i rst
ddesed oh @rovessinzrenwlts frs dite asd cangiol chagmals from dhetsesaridgell.t he
ACK informati on for the second cell based on

processing results for the second control channel and

t he segand dat apednamnel daioml.herhsemontd etelldast & pidvessor is

B o e i MBS0 4P hacie Fdguecells based on o

atkirRwbed gesmith a(dNASKIrd, slfd @i SEO el JddOwG dtonaths IﬁéeﬁBdcﬁl’bhannel

(DTX), far the first cell sed 0 ocess esults
f awhd%ﬁ snglf ghapgetzpiam %ﬂ&ﬁﬁ %% elrefnothﬁg H%k ?94%%19%@61% agadpbook

t Qoﬁpﬁﬁhg‘tw%%de\b{ﬁ«%for ACKI ek ivetabghovesa2bslei N AdRaF8he first
rocessing results for data and control channels
ndhdiscoptigpys gapsmission (DTX) for the second cell, four codewords for four

combinations of ACK and NACK for the first and second cells, and two codewords for

ACK or NACK for the second cell and DTX for the first cell.

21.  The apparatus of claim 17, wherein the at least onc processor is
configured to determine channel quality indication (CQI) information for the first cell,
to determine CQI information for the second cell, and to send the CQI information for

the first and second cells on the feedback channel with the single channelization code.

22. A computer program product, comprising:
a computer-readable medium comprising:
code for causing at least one computer to determine acknowledgement

(ACK) information for a first cell by a user equipment (UE),



20. The apparatus of claim 17, wherein the at |east
one processor is configured to encode the ACK

w0 pdoonead? on for the first and second cel | s baB&EHUS2IV0%038281
bl ock code to obtain a codeword, and to send the
codeword on the feedback champel with the single
channel i zati on code, and wherein the bl ock code
i npl enents a codebook conprising two codewords for ACK
or negati vecqekrewtadag MRt a NAEK)onk Otorhfiferf kd Sdetee@ine ACK
and, di sconti nuous transm ssion (DTX) for the second
c arfprmatign for@sgeand et by B¢ Yoahd conbi nat i ons of ACK and
NACK for t hgdh itfiSdaudffl e @€ RAE B8 bbiput@nd sEMome AdeMHElhation
for ACK or NACK for the second cell and DTX for the
f ifersthe Gt 4nd spgond Thiks appiaeddrelschonnat wath msizle ahpnclization hede.
at | east one processor is configured to determ ne
channel quality indication (CQ) information for the
first &2l ,Ametihdtiorwir¢lessCOnmunicettamatdnaprisfngr t he
2o o] 60 PR P RO B Pl e
t hed si ngl e channel i zati on code. 22. A conputer program

product, .conprising: a co er -.r eadabl.e i ym

onpr 1 erg et et R S BREs b 4T Gr v seqayd celts
deé biitReUR 6K b eleadger@ntl WikCK)ind o tini@iaeéh Joge. a

first cell by a user equipnent (UE), code for causing

the at | east one conputer to determ ne ACK i nfornmation

for a §$Conﬂhe0rﬁéthocba{fcmﬁ2@,Efurtﬁélc&oﬁr%ﬁﬁn§:0f causing the

at | east one conEyter to send the ACK information for
the fipeedyling thebiBnier deth Itanypiseor Bemiadsescongnst] amging jhe first

aaﬁégggﬁi&MQQBg!ization code. 23. A nethod for

wi rel'ess communi cation, conprising: sending data from
at | eastndmgecopfrolf infosmatigndors e confdbl cdhing! fromacagh erll scheduled to

e ) : Vi - -
;AP REL o P FdfRaRI DR RE ARRNORHART AR op g cue
Uehameclfrdre edhack sahbdulextto send dutatoshalgEe channel i zati on
code. 24. The nethod of claim 23, further conprising :
scheduling the UE for data transm ssion from at | east

one cebb. anpigméthed éf dlsit 23nAirtiaconp@risieg! s; and sendi ng
ggm ' gle?{slgg]{ggégﬁa%%gigsignnregei\cf:e%n(}nrtgé fe%gb%glg ghan];erl%g]se%%%g block code
to obtain a codeword sent by the UE for the ACK information; and
obtaining ACK, negative acknowledgement (NACK), or discontinuous

transmission (DTX) for cach of the first and second cells based on the codeword.

26. The method of claim 23, further comprising:

receiving channel quality indication (CQI) information for the first and second
cells sent by the UE on the feedback channel with the single channelization code;

scheduling the UE for data transmission from at least one cell among the first
and second cells; and

selecting a transport format for each of the at least one cell based on CQI
information for the cell, and wherein the sending data comprises sending data from each
of the at least one cell to the UE in accordance with the transport format selected for the

cell.



send data to the UE, and wherein the sending data

conpri ses sending data on a data channel from each
w@eiv/1zxobedul ed to send data to the UE. 25. TheCTEs19021038281

of claim 23, further conprising : decoding a

transm ssion received on the fgedback channel based on

a bl ock code to obtain a codeword sent by the UE for

the ACK information; and obtaining ACK, negative

acknowbedgenr BppalNAGE) wirllessdom@RiR fcfld) USmprisas M ssi on
(DTX) for each of the first and secaond cells based on
the colWwbr @1 soplingriya forhalleatt WiF Afratzands ygeerklegells to a user

CRARpInSANOE); shgCei Vi ng channel quality indication

( E information for the first and second cells sent

by 't hemomsofer tiesivieg Al eslsamens (AGHhinformatem dorethe first and
chalng !:él%%&ﬁt%? H15OG€ on @‘&ﬁg&h('cﬂzgm%{Wnﬂngfl%E cﬁﬁhgization code.
transmssion fromat [east one cell anong the first

and second cells; and selecting a transport format for
each ofgthe at, | . ce) l._based on. CQ i nformation

for thégce|T@”%ﬁ%gﬁ%gfégﬁlf@8ﬂ§%§%¥ﬁ%“@§52 conpri ses

sendi ngneelatfar §cheduliagcie OF férhiataatank@asibn Gom @ édabt dne cklh@mong

UE in acgordance with the transport format sel ected
f5Ff%ﬁém§éﬁppﬁ9§“ﬁﬂmapparatus for wirel ess

comuniads foNsen@MEROAEN MeforniaRidA Bn fa0donS6INGbn@] damdeatli 6Mhe at
at |l east one of first and second cells to a user

ed@ptpq@rﬂell (t(Uﬁ)e; UE fpd peigrdn fhgrmeags, r\ﬁplﬁbng data comprises means for
ag REASEN (AR floRf QEINBL thOR 1881 odchell td ths UFand

second cells sent by the UE on a feedback channel with
a single channelization code. 28. The apparatus of

cl ai m 24, fﬂé%ﬁ&ra&?@élhiﬁ#m'fur{E%f"‘fbgna%gfngSChedu' ing the

UE for data transm ssion from at ne cell anong
t he fi msansgdnddesediond trwrinissiorargeeinelamsthé fredbagk dhangel based on a

caont i.nf t] r . ch jof
© DL g B G ol 1 B SR 2 rEIAREK ILLARER DD
for sendimg fdat abeoiny | AEK, mragsivt oraclsendidagmeat aNACk), or

U B R BB 57 2 Ao o vt Gnesht S o e
nmeadsvdrdr decodi ng a transmn ssion received on the
f eedback channel based on a
30.  The apparatus of claim 27, further comprising:
means for receiving channel quality indication (CQI) information for the first
and sccond cells sent by the UE on the feedback channel with the single channelization
code;
means for scheduling the UE for data transmission from at least one cell among
the first and second cells; and
means for selecting a transport format for each of the at least one cell based on
CQI information for the cell, and wherein the means for sending data comprises means
for sending data from cach of the at least one cell to the UE in accordance with the

transport format selected for the cell.

31. A method for wireless communication, comprising:
determining acknowledgement (ACK) information for a first cell by a user

equipment (UE);



bl ock code to obtain a codeword sent by the UE for the

ACK i nformation; and neans for obtaining ACK negative
waednogd7edgenent (NACK), or discontinuous tranBoi/BES10091038281

(DTX) for each of the first and second cells based on

the codeword. 30. The apparatys of claim27, further

conprising: nmeans for receiving channel quality

indication (CQ) information for the first and second

cells ﬁ&éﬂmlﬁ’ﬁd% hék@ oWk dgéindnh ea CrReR Rkt RN &dcoid ¢ Hyhﬁe UE;

si ngl e channeli zati on code; neans for scheduling

UE f or seding the ARKrintosmefiontpiots 4rst pelhen 2 fisdbask Phanaﬁltyﬁ@}l a first

t ReadnblistioRBslesggond cell's; and neans for selecting a
transport format for each of the at |east one cell

based smdogithd ACKripthgeniior the fesordpdll ongthel fogileack chpnpplewvith a
ata conprises neans for sending

da%ﬁgpgﬁng%ﬁ&g%d?he at |l east one cell to the UE in

accordance with the transport format selected for the

cell. d, f Wi.n e S conmuni cati on,

conpri g‘l% n gATI%f:erPée][er(r)rcil %f%?]almgc k%ﬁlow? '&d mg ne Sm% (ACK)

i nf or nptoce@Ring ot fiastf ¢angdl elsdnlnelbfrora ths efirse qeli porefetec( i) control

rmnin (ACK) information for a
&fwtwaﬁ&tgy%%tﬁﬁgtﬁﬁﬁﬁng the ACK information for
the fi Fﬁkes@ﬁgl a @ifst Alafaeeinad kfréih and Eirst Well N ifacdntrbB information is
channel i.zatj op code; and sendi ng)dt he_ ACK i nformation

f agcevRe fremdbnrsteall) fogpeciwrelataaserftbydhe fntbasHde el a

secondpRARME lal #8dddodnEaIGanR2 frof e BN L R0 @b@tMor control
31, furt her conprising: processing a first control

c hfarmetion sevby He seand celtslthe UB; #hdt ect for contr ol

i nfor oc%rs]m ?%EC(QM ﬂechfl P frmﬁﬂgé setcgnc%gé(ﬁ h’%ontrol 1 ﬁorrnation is

processing a I rst atac anne romthe first ce ,

i freccomd from thfaspmrhtellote reeiveaii sertdbyfthosacottecetlitp g UE, wherein
b

U‘éln ACI( ntg)grﬁeﬁ o%gfmg @% %11‘ %gﬁo ﬁt&}ét%%ﬁg IR%S‘;éitj ﬁg)r(lce% ng res%lts for the

séeo mdntﬁﬂ Ichaﬂhel aﬁhéttlmﬁrsf duta clanhd] dtond the dirsratli,and sdpteinbdic ACK

t he. se an :
informati 10n gor tl?e second celﬂ yel%érmme% based on processing results for the second

control channel and the second data channel from the second cell.

33.  The method of claim 31, wherein the determining the ACK information
for the first cell comprises obtaining ACK, negative acknowledgement (NACK), or
discontinuous transmission (DTX) for the first cell based on processing results for data
and control channels from the first cell, and wherein the determining the ACK
information for the second cell comprises obtaining ACK, NACK, or DTX for the
second cell based on processing results for data and control channels from the second

cell.

34,  The method of claim 31, further comprising:

encoding the ACK information for the first cell based on a block code to obtain
a first codeword; and

encoding the ACK information for the second cell based on the block code to
obtain a second codeword, and wherein the first and second codewords are sent on the

feedback channel with the first and second channelization codes, respectively.



processi ng a second data channel fromthe second cell
if control information is received fromthe second
W@ 2000/120707 r ecei ve data sent by the second cel | PEDUS1989/038281

UE, wherein the ACK information for the first cell is
determ ned based on processing results for the first
control channel and the first data channel fromthe

first cell, and wherein the ACK i nformati on for the
second cell is determ ned based on processing results

for the second control .channel and the second data

channeP? f r ohfd Rethaeeiitime¥h Phergm therhgcingrds sapls o gicpdebook
3Jeom¥94'_‘ﬂ§ﬁ%9' D Ehe deieiom NkRg Adve, ACKdcHAPT bRlvBR fRF negative
I rs

t he cell conprises obtaining ACK, negative -
aceRinowl g gaens nfNA d prthyd sodawerd ubn sdiscoammens diapgmission
(B Q" Lipe first cell based on processing results

fgg %gfgaghd control channels fromthe first cell, and

wherein the determining the ACK information for the

second,gel | oA AGSIARA! ARAG AT or DTX for
the secdnd cell  based on ptocessin PeSults for data

and codttealiniaf alnmet]jublite indidadors EOQIN thfcedation B4 theTist cell;

met hod ,of cl ai 1,. further conprising : encoding the

oK | i Srmie R Ral fitopmon fr BB loen on o bl ack

code t gendhizahdCal infosiation davwhs dist asldoemeaedddgckt danACKith the
igfor tion for the second cell based on the bl ock

c gt chapnglizationcodesidond codeword, and wherein the

first &&Gm@&ﬁ@@ﬁnQﬁ@ﬁMRbﬁqma%ﬁs&%ﬂ&c@mohm%:E@ﬁﬁQ@QKmmelwﬁh
channel with the first and second channeli zati on

c depesscondebpmetizalien 9085, The net hod of cl ai m 34,
wherei n the bl ock code inplenents a codebook
conprising a first codeword for ACK, a second codeword
for nedat i vEhcamthedwiadryama nfurthp¢ackiprisiagid a t hird

codewor, . di ti nuUouS: t I 1 SS] DT )

ot lerilhin LREAQLLIMG R L BRRTS Hirfhal BT S tleHren:

det er nmietemgniop & edfoguugibn for thaxdea@dtcelhn ( CQ )

informati,on for. the.first cell:.determ ni )
i or martiaR POFd ASoulBhdSE e T CTT e Rbagy chamel with o
I RElectemthmmnclization b&ief inr S First @lahsnifsidh 6mb de@dbac KT thathe 8klected
2%}h the first chaqu i zati on, code;.. and sending the

e g
annglizatign eqds heng the st ar secondichaapslization 9desraad dhack

channekenWinghhe CQI information for the second cell on the feedback channel with

the selected channelization code in a second TTI after the first TTI.

38. A method for wireless communication, comprising:

determining channel quality indication (CQI) information for a first cell at a user
equipment (UE);

determining CQI information for a second cell at the UE;

mapping the CQI information for the first cell to a first set of information bits;

mapping the CQI information for the second cell to a second set of information
bits;

encoding the first and second sets of information bits to obtain a codeword; and

sending the codeword on a feedback channel with a single channelization code.



the second channelization code. 37. The nethod of
claim 31, further conprising : determ ning channel

W@ e@bi120797 ndi cation (CQ) information for the PCT/ES2009/038281
cell; determining CQ information for the second cell;
sending the CQ information fgg the first cell on the
feedback channel with a sel ected channelization code
inafirst transmssion tinme interval (TTl), the

sel ect gl chan@kihg@bl ORIne 9glewhedin %et ﬂa@pﬁmgr b QI 1ﬁﬁ>@rﬁ5tdm for
channel i zati on code; and sendi ng i.nfaormatio

f e fir c§Hh ORI magHng s @éé@%&&’é @ﬁ%ﬁ%@n Rt Wetflifét cell to
S%sﬁﬁa@l nqh@nfﬂ Qhd ZRk IsNinCOMGal Hrddr, 388 W reld theahihi§ind BR COQI

first TTI. . A method for wreless comunication,
C afpInasion é@r th@ﬁ@ﬂhd mlhg)rmﬁaeml@ﬁpm%blmqf then Q¢ tfprration for the

t
E g%o?ld gaf t%nﬁ&%hhé%fan@%g math{ idosta &el nfaﬁfral%rdé§ er equi pnen

eterm ni ng ormation for a second cell at
the UE; mapping the CQ |nfornat|on for the first cell

to a f|§st f et . [1?1 &fc‘i’alm§ ’pl‘lS gpl ng the CQ

i nf or mat’i on or e secon o a second set of
i nfor rmdm:l@rmgbiatasseneb]ya adi fingt ctelﬂemfalcc(ﬁﬂanaa avithec finsd tre@pert format

f bt d d; d di
0 bbbt o B i Fnst st RS Th s SMngren ! M

channetdcgiging OfatC Qe b§9he hendretihada@brdah@ WitB&, second transport
erein the mapping t i.nf or tlonfoLthefirst
r

céPatistaloas gt hg! @%ggla%qn cegsond f§lbr mati on for

t he fi gstrfighl ali@okesmaEt: (&@Kplntf&‘niaﬁoﬂ 138 tHel firSitand 8bcohd cells;
natural order, and wherein the mapping the CQ

i #hér mation for the second cel | conpri ses mapping bits

of 1 he e%nr% tgé 9[@@%&8%5&65 ﬁ)P gpeSF&%PQHd Qe%l)hd tc?ls on the feedback

i nformati Itsint second set I n natura
4@harmplevitethh sidglofchainglizefi@8codeur t her conpri si ng:
receiving data sent by the first cell in accordance
with a first transport format sel ected based on the
CQ i nfibor matn eppafaus foheirélesssomeainicatiore c@nmising: dat a

ARG G MY TR
f @ell ﬁﬁﬁssl%qofp&eﬁedUE) det er mi ni ng acknow edgemsnt ( ACK)
| nfor rrgltelar?s or c?eter%nlpn?ngf &513 }nfoall'rqgmgne ?Q geccc:)r?d ce?l at the UE;
means for mapping the CQI information for the first cell to a first set of
information bits;
means for mapping the CQI information for the second cell to a second set of
information bits;
means for encoding the first and second sets of information bits to obtain a
codeword; and

means for sending the codeword on a feedback channel with a single

channelization code.

42. The apparatus of claim 41, wherein the means for mapping the CQI
information for the first cell comprises means for mapping bits of the CQI information
for the first cell to information bits in the first set in natural order, and wherein the

means for mapping the CQI information for the second cell comprises means for



and sending the ACK information for the first and

second cells on the feedback channel with the single
web@onzi7pzati on code. 4 1. An apparatus for w PE/ESH09/038281

comuni cati on, conprising: neans for determning

channel quality indication (C3) information for a

first cell at a user equi pnent (UE); neans for

determining CQ information for a second cell at the

UiappRansits f I the@@pi nebrinBeonCr th k@oh@icki0 Ao fi@brnidlidn bits in the

first cell to a first set of information bits; neans

f SFCORGPPIHPAYRECTSY i nformation for the second cell to

a second set of information bits; neans for encoding

the first and second sets of infornatjon bits to

obt ai n4& coﬂﬁmnwaﬂmaﬁﬂdW@Hﬂsﬂﬂﬁﬁf@Emﬂwﬁ@‘the codewor d

on a f

code. | ToARRereCctARR s Mok By e o e P P ranspon

f dormaagmhicted besed 0@Che CQF wforaii@nfof thle firfieelt;i r st cel |

conpr i 8 for

" nf or mAERENOF fcer s HRY get“p g%kﬂi‘ e8"“‘1 ﬁgeglr ‘&acgf%% 155 4y 4, second

t hlensfpbft%maetelecmdrbatddroalth@@dhrnforﬁ:adon/\foeﬂlema:ohﬂl eclheans

for ng. t |nf on fo econd cel

corpr | BERRA ASTOP RS 0o AGR R Rt Pt G and
f Qgcohbecizes@nd cel | to |nfornat|on bits in the second

set in natural order. 43. The apparatus. of claim4l

f ur t hePCasNIF Peiding: th ipfgrmation dpv, N irdatd sseend %?ys on the

t hedbddksharz@] With the 3 gléfcﬂé’tﬁl%ﬁza%ﬁ Bofd, first transport
format sel ected based on the CQ infornmation for the

first cell; means for receiving data sent by the
second @eILAm% QG9r JRace nRaSHCo nsport
f or mat selecteJﬁbased on t a1?nfo F n for the

second d@@ﬂrmmngrelaamselfquahtm eltdeqanpm (G atikmwuoe tyerfusttcell at a user

(A§%§m> tion for the first and second cells; and
For s nding the ACK information for the first

and sed@aoadhitief IC§1 dafotnkedon for a second cell at the UE;

sending the CQI information for the first cell in a first transmission time interval
(TTD);

sending the CQI information for the second cell in a second TTI after the first
TTI; and

receiving data from the first cell or the second cell in a third TTI after the second

TTI.

45. The method of claim 44, wherein the CQI information for the first and
second cells is sent on a feedback channel with a single channelization code to the first

and second cells.

46.  The method of claim 44, further comprising:
receiving an order to operate in a dynamic switching mode by the UE; and
receiving data from at most one cell among the first and second cells in each

transmission time interval (TTI) while operating in the dynamic switching mode.

47.  The method of claim 44, further comprising:



f eedback channel with the single channelization code.

44, A nethod for wreless comuni cation, conprising:
wa@ledoenen7al ng channel quality indication (CQ) PCT/US2009/038281

information for a first cell at a user equi pnent (UE)

determining CQ information fg a second cell at the

UE, sending the CQ information for the first cell in

a first transmssion tine interval (TTl); sending the

CQ i nf@emahihe BcknoWwlddp@n&e COOK) B&rhatidh Rr S8EeAdectivbd from the

after the first TTl; and receiving data fromthe first
cdiyt cglf o thescserbisd: 88l | in a third TTI after the

secondgchlilng 4% Abe nEbLARMIR! of! 81 Medback VMORIMGEIN Wille a single

information for the first and second cells is sent
oshannplizatipm eedee prthyadreini thh CRI snfpgnagion ferrthe first and gagond cells is
C R0 oh 08I Sn RN BRI SR fion Jhe e hOd O
claim 44, turther conprising. receiving an order to
operate in a dynam c switching node by the UE, and
receiving data fromat nost one cell anmong the first
and second cells in each transm ssion tine interval
(TTI) while operating in the dynam c sw tchi ng node.
47. The nethod of claim44, further
conpri sing: determ ni ng acknow edgenent (ACK)
information for the data received fromthe first cel
or the second cell; and sending the ACK i nformati on on
a feedback channel with a single channelization code,
and wherein the CQ information for the first and
second cells is sent on the feedback channel with the
si ngl e channel i zati on code.



