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METHOD AND APPARATUS FOR SENDING FEEDBACK FOR 
MULTI-CELL HIGH SPEED DOWNLINK PACKET ACCESS 

OPERATIONS 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of U.S. provisional application 

Nos. 61/430,905 filed January 7, 2011, 61/442,052 filed February 11, 2011, 

61/480,859 filed April 29, 2011, and 61/522,356 filed August 11, 2011, the 

contents of which are hereby incorporated by reference herein. 

BACKGROUND 

[0002] Wireless technologies continue to evolve to meet the increasing 

demand in bandwidth from end users. Recently, as part of the Release 8 of the 

Third Generation Partnership Project (3GPP) wideband code division multiple 

access (WCDMA) specifications, a new feature allowing simultaneous use of two 

high speed downlink packet access (HSDPA) downlink carriers has been 

introduced. This new feature improves the bandwidth usage via frequency 

diversity and resource pooling. This feature was extended to include the 

multiple-input multiple-output (MIMO) function in Release 9 and to four carrier 

operations in 3GPP Release 10. For 3GPP Release 11, eight-carrier HSDPA (8C-

HSDPA) has been introduced, which allows up to 8 carriers to operate 

simultaneously to achieve a higher downlink throughput. 

[0003] The hybrid automatic repeat request (HARQ) acknowledgement 

(HARQ-ACK), and the channel quality indication (CQI) (or a precoding control 

indication/channel quality indication (PCI/CQI)) to indicate the downlink channel 

conditions are transmitted to the network over a high speed dedicated physical 

control channel (HS-DPCCH) in the uplink. The structure of the HS-DPCCH is 

designed to accommodate the need for sending the feedback information via one 

uplink for all downlink carriers. 

[0004] The introduction of 8 carrier operation poses a challenge to uplink 

feedback. If the network is transmitting in more than four carriers 

simultaneously, a wireless transmit/receive unit (WTRU) needs to be capable of 
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acknowledging the data reception for all carriers, and all the data streams if 

MIMO is configured. Since the MIMO operation may be configured on each 

downlink carrier independently, the HS-DPCCH feedback design should be 

performed for all possible downlink configurations. Where up to 8 carriers are 

allowed to be configured with MIMO, the number of combinations of the positive 

acknowledgement (ACK), negative acknowledgement (NACK), and discontinuous 

transmission (DTX) states would be 78-l = 5,764,800 states. The CQI reporting 

information is also doubled as compared to 4 carrier operation. 

SUMMARY 

[0005] A wireless transmit/receive unit (WTRU) may generate and send 

HARQ-ACK messages and/or CQI or PCI/CQI messages for a plurality of cells via 

a plurality of HS-DPCCHs with a spreading factor of 128. Each HARQ-ACK 

message may be mapped to two cells and each CQI or PCI/CQI message may be 

mapped to one cell. The cells may be remapped to an HARQ-ACK message and a 

CQI or PCI/CQI message within an HS-DPCCH on a condition that any cell is 

activated or deactivated on that HS-DPCCH. A power offset for the HARQ-ACK 

message or the CQI or PCI/CQI message on each HS-DPCCH may be determined 

independently based on a number of active cells and the MIMO configuration 

status on each HS-DPCCH. An HARQ preamble and/or an HARQ postamble 

may be transmitted simultaneously on both HS-DPCCHs on a condition that a 

condition for transmitting the preamble and/or postamble is satisfied on both HS-

DPCCHs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] A more detailed understanding may be had from the following 

description, given by way of example in conjunction with the accompanying 

drawings wherein: 

[0007] FIG. 1A is a system diagram of an example communications system 

in which one or more disclosed embodiments may be implemented; 

-2-



WO 2012/094639 PCT/US2012/020551 

[0008] FIG. IB is a system diagram of an example wireless 

transmit/receive unit (WTRU) that may be used within the communications 

system illustrated in FIG. 1A; 

[0009] FIG. 1C is a system diagram of an example radio access network 

and an example core network that may be used within the communications 

system illustrated in FIG. 1A; 

[0010] FIGS. 2-4 show example feedback message formats for an HS-

DPCCH with a spreading factor (SF) of 64; 

[0011] FIG. 5 shows an example message format for HS-DPCCHs with an 

SF of 128; 

[0012] FIG. 6 shows an example physical channel mapping for HARQ-ACK 

messages to one HS-DPCCH with SF=64 in accordance with one embodiment; 

[0013] FIG. 7 shows an example physical channel mapping for CQI (or 

PCI/CQI) messages to one HS-DPCCH with SF=64 in accordance with one 

embodiment; 

[0014] FIG. 8 shows an example physical channel mapping for HARQ-ACK 

messages to two HS-DPCCHs with SF=128 in accordance with one embodiment; 

[0015] FIG. 9 shows an example physical channel mapping for CQI (or 

PCI/CQI) messages to two HS-DPCCHs with SF=128 in accordance with one 

embodiment; 

[0016] FIG. 10 shows an example carrier association for one HS-DPCCH 

with SF=64, where the CQI reports are transmitted over two sub-frames; 

[0017] FIG. 11 shows an example carrier association for two HS-DPCCHs 

with SF = 128, where the CQI reports are transmitted over two sub-frames; 

[0018] FIG. 12 shows an example message layout format for one HS-

DPCCH with SF of 128 for six cells (6C) without MIMO; 

[0019] FIG. 13 shows an example message layout format for one HS-

DPCCH with SF of 128 for three cells (3C) without MIMO; 

[0020] FIG. 14 shows an example per-channel carrier association upon 

activation/deactivation for two HS-DPCCHs with SF=128; 
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[0021] FIG. 15 shows an example cross-channel carrier association upon 

activation/deactivation for two HS-DPCCHs with SF=128; and 

[0022] FIG. 16 shows an example HS-DPCCH frame format with SF=128 

for 8C-HSDPA 8C/7C special cases. 

DETAILED DESCRIPTION 

[0023] FIG. 1A is a diagram of an example communications system 100 in 

which one or more disclosed embodiments may be implemented. The 

communications system 100 may be a multiple access system that provides 

content, such as voice, data, video, messaging, broadcast, etc., to multiple 

wireless users. The communications system 100 may enable multiple wireless 

users to access such content through the sharing of system resources, including 

wireless bandwidth. For example, the communications systems 100 may employ 

one or more channel access methods, such as code division multiple access 

(CDMA), time division multiple access (TDMA), frequency division multiple 

access (FDMA), orthogonal FDMA (OFDMA), single-carrier FDMA (SC-FDMA), 

and the like. 

[0024] As shown in FIG. 1A, the communications system 100 may include 

wireless transmit/receive units (WTRUs) 102a, 102b, 102c, 102d, a radio access 

network (RAN) 104, a core network 106, a public switched telephone network 

(PSTN) 108, the Internet 110, and other networks 112, though it will be 

appreciated that the disclosed embodiments contemplate any number of WTRUs, 

base stations, networks, and/or network elements. Each of the WTRUs 102a, 

102b, 102c, 102d may be any type of device configured to operate and/or 

communicate in a wireless environment. By way of example, the WTRUs 102a, 

102b, 102c, 102d may be configured to transmit and/or receive wireless signals 

and may include user equipment (UE), a mobile station, a fixed or mobile 

subscriber unit, a pager, a cellular telephone, a personal digital assistant (PDA), 

a smartphone, a laptop, a netbook, a personal computer, a wireless sensor, 

consumer electronics, and the like. 
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[0025] The communications systems 100 may also include a base station 

114a and a base station 114b. Each of the base stations 114a, 114b may be any 

type of device configured to wirelessly interface with at least one of the WTRUs 

102a, 102b, 102c, 102d to facilitate access to one or more communication 

networks, such as the core network 106, the Internet 110, and/or the networks 

112. By way of example, the base stations 114a, 114b may be a base transceiver 

station (BTS), a Node-B, an eNode B, a Home Node B, a Home eNode B, a site 

controller, an access point (AP), a wireless router, and the like. While the base 

stations 114a, 114b are each depicted as a single element, it will be appreciated 

that the base stations 114a, 114b may include any number of interconnected base 

stations and/or network elements. 

[0026] The base station 114a may be part of the RAN 104, which may also 

include other base stations and/or network elements (not shown), such as a base 

station controller (BSC), a radio network controller (RNC), relay nodes, etc. The 

base station 114a and/or the base station 114b may be configured to transmit 

and/or receive wireless signals within a particular geographic region, which may 

be referred to as a cell (not shown). The cell may further be divided into cell 

sectors. For example, the cell associated with the base station 114a may be 

divided into three sectors. Thus, in one embodiment, the base station 114a may 

include three transceivers, i.e., one for each sector of the cell. In another 

embodiment, the base station 114a may employ multiple-input multiple output 

(MIMO) technology and, therefore, may utilize multiple transceivers for each 

sector of the cell. 

[0027] The base stations 114a, 114b may communicate with one or more of 

the WTRUs 102a, 102b, 102c, 102d over an air interface 116, which may be any 

suitable wireless communication link (e.g., radio frequency (RF), microwave, 

infrared (IR), ultraviolet (UV), visible light, etc.). The air interface 116 may be 

established using any suitable radio access technology (RAT). 

[0028] More specifically, as noted above, the communications system 100 

may be a multiple access system and may employ one or more channel access 

schemes, such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA, and the like. For 
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example, the base station 114a in the RAN 104 and the WTRUs 102a, 102b, 102c 

may implement a radio technology such as Universal Mobile Telecommunications 

System (UMTS) Terrestrial Radio Access (UTRA), which may establish the air 

interface 116 using wideband CDMA (WCDMA). WCDMA may include 

communication protocols such as High-Speed Packet Access (HSPA) and/or 

Evolved HSPA (HSPA+). HSPA may include High-Speed Downlink Packet 

Access (HSDPA) and/or High-Speed Uplink Packet Access (HSUPA). 

[0029] In another embodiment, the base station 114a and the WTRUs 102a, 

102b, 102c may implement a radio technology such as Evolved UMTS Terrestrial 

Radio Access (E-UTRA), which may establish the air interface 116 using Long 

Term Evolution (LTE) and/or LTE-Advanced (LTE-A). 

[0030] In other embodiments, the base station 114a and the WTRUs 102a, 

102b, 102c may implement radio technologies such as IEEE 802.16 (i.e., 

Worldwide Interoperability for Microwave Access (WiMAX)), CDMA2000, 

CDMA2000 IX, CDMA2000 EV-DO, Interim Standard 2000 (IS-2000), Interim 

Standard 95 (IS-95), Interim Standard 856 (IS-856), Global System for Mobile 

communications (GSM), Enhanced Data rates for GSM Evolution (EDGE), GSM 

EDGE (GERAN), and the like. 

[0031] The base station 114b in FIG. 1A may be a wireless router, Home 

Node B, Home eNode B, or access point, for example, and may utilize any 

suitable RAT for facilitating wireless connectivity in a localized area, such as a 

place of business, a home, a vehicle, a campus, and the like. In one embodiment, 

the base station 114b and the WTRUs 102c, 102d may implement a radio 

technology such as IEEE 802.11 to establish a wireless local area network 

(WLAN). In another embodiment, the base station 114b and the WTRUs 102c, 

102d may implement a radio technology such as IEEE 802.15 to establish a 

wireless personal area network (WPAN). In yet another embodiment, the base 

station 114b and the WTRUs 102c, 102d may utilize a cellular-based RAT (e.g., 

WCDMA, CDMA2000, GSM, LTE, LTE-A, etc.) to establish a picocell or 

femtocell. As shown in FIG. 1A, the base station 114b may have a direct 
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connection to the Internet 110. Thus, the base station 114b may not be required 

to access the Internet 110 via the core network 106. 

[0032] The RAN 104 may be in communication with the core network 106, 

which may be any type of network configured to provide voice, data, applications, 

and/or voice over internet protocol (VoIP) services to one or more of the WTRUs 

102a, 102b, 102c, 102d. For example, the core network 106 may provide call 

control, billing services, mobile location-based services, pre-paid calling, Internet 

connectivity, video distribution, etc., and/or perform high-level security functions, 

such as user authentication. Although not shown in FIG. 1A, it will be 

appreciated that the RAN 104 and/or the core network 106 may be in direct or 

indirect communication with other RANs that employ the same RAT as the RAN 

104 or a different RAT. For example, in addition to being connected to the RAN 

104, which may be utilizing an E-UTRA radio technology, the core network 106 

may also be in communication with another RAN (not shown) employing a GSM 

radio technology. 

[0033] The core network 106 may also serve as a gateway for the WTRUs 

102a, 102b, 102c, 102d to access the PSTN 108, the Internet 110, and/or other 

networks 112. The PSTN 108 may include circuit-switched telephone networks 

that provide plain old telephone service (POTS). The Internet 110 may include a 

global system of interconnected computer networks and devices that use common 

communication protocols, such as the transmission control protocol (TCP), user 

datagram protocol (UDP) and the internet protocol (IP) in the TCP/IP internet 

protocol suite. The networks 112 may include wired or wireless communications 

networks owned and/or operated by other service providers. For example, the 

networks 112 may include another core network connected to one or more RANs, 

which may employ the same RAT as the RAN 104 or a different RAT. 

[0034] Some or all of the WTRUs 102a, 102b, 102c, 102d in the 

communications system 100 may include multi-mode capabilities, i.e., the 

WTRUs 102a, 102b, 102c, 102d may include multiple transceivers for 

communicating with different wireless networks over different wireless links. 

For example, the WTRU 102c shown in FIG. 1A may be configured to 
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communicate with the base station 114a, which may employ a cellular-based 

radio technology, and with the base station 114b, which may employ an IEEE 802 

radio technology. 

[0035] FIG. IB is a system diagram of an example WTRU 102. As shown 

in FIG. IB, the WTRU 102 may include a processor 118, a transceiver 120, a 

transmit/receive element 122, a speaker/microphone 124, a keypad 126, a 

display/touchpad 128, non-removable memory 106, removable memory 132, a 

power source 134, a global positioning system (GPS) chipset 136, and other 

peripherals 138. It will be appreciated that the WTRU 102 may include any sub­

combination of the foregoing elements while remaining consistent with an 

embodiment. 

[0036] The processor 118 may be a general purpose processor, a special 

purpose processor, a conventional processor, a digital signal processor (DSP), a 

plurality of microprocessors, one or more microprocessors in association with a 

DSP core, a controller, a microcontroller, Application Specific Integrated Circuits 

(ASICs), Field Programmable Gate Array (FPGAs) circuits, any other type of 

integrated circuit (IC), a state machine, and the like. The processor 118 may 

perform signal coding, data processing, power control, input/output processing, 

and/or any other functionality that enables the WTRU 102 to operate in a 

wireless environment. The processor 118 may be coupled to the transceiver 120, 

which may be coupled to the transmit/receive element 122. While FIG. IB 

depicts the processor 118 and the transceiver 120 as separate components, it will 

be appreciated that the processor 118 and the transceiver 120 may be integrated 

together in an electronic package or chip. 

[0037] The transmit/receive element 122 may be configured to transmit 

signals to, or receive signals from, a base station (e.g., the base station 114a) over 

the air interface 116. For example, in one embodiment, the transmit/receive 

element 122 may be an antenna configured to transmit and/or receive RF signals. 

In another embodiment, the transmit/receive element 122 may be an 

emitter/detector configured to transmit and/or receive IR, UV, or visible light 

signals, for example. In yet another embodiment, the transmit/receive element 
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122 may be configured to transmit and receive both RF and light signals. It will 

be appreciated that the transmit/receive element 122 may be configured to 

transmit and/or receive any combination of wireless signals. 

[0038] In addition, although the transmit/receive element 122 is depicted in 

FIG. IB as a single element, the WTRU 102 may include any number of 

transmit/receive elements 122. More specifically, the WTRU 102 may employ 

MIMO technology. Thus, in one embodiment, the WTRU 102 may include two or 

more transmit/receive elements 122 (e.g., multiple antennas) for transmitting 

and receiving wireless signals over the air interface 116. 

[0039] The transceiver 120 may be configured to modulate the signals that 

are to be transmitted by the transmit/receive element 122 and to demodulate the 

signals that are received by the transmit/receive element 122. As noted above, 

the WTRU 102 may have multi-mode capabilities. Thus, the transceiver 120 may 

include multiple transceivers for enabling the WTRU 102 to communicate via 

multiple RATs, such as UTRA and IEEE 802.11, for example. 

[0040] The processor 118 of the WTRU 102 may be coupled to, and may 

receive user input data from, the speaker/microphone 124, the keypad 126, 

and/or the display/touchpad 128 (e.g., a liquid crystal display (LCD) display unit 

or organic light-emitting diode (OLED) display unit). The processor 118 may also 

output user data to the speaker/microphone 124, the keypad 126, and/or the 

display/touchpad 128. In addition, the processor 118 may access information 

from, and store data in, any type of suitable memory, such as the non-removable 

memory 106 and/or the removable memory 132. The non-removable memory 106 

may include random-access memory (RAM), read-only memory (ROM), a hard 

disk, or any other type of memory storage device. The removable memory 132 

may include a subscriber identity module (SIM) card, a memory stick, a secure 

digital (SD) memory card, and the like. In other embodiments, the processor 118 

may access information from, and store data in, memory that is not physically 

located on the WTRU 102, such as on a server or a home computer (not shown). 

[0041] The processor 118 may receive power from the power source 134, 

and may be configured to distribute and/or control the power to the other 
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components in the WTRU 102. The power source 134 may be any suitable device 

for powering the WTRU 102. For example, the power source 134 may include one 

or more dry cell batteries (e.g., nickel-cadmium (NiCd), nickel-zinc (NiZn), nickel 

metal hydride (NiMH), lithium-ion (Li-ion), etc.), solar cells, fuel cells, and the 

like. 

[0042] The processor 118 may also be coupled to the GPS chipset 136, 

which may be configured to provide location information (e.g., longitude and 

latitude) regarding the current location of the WTRU 102. In addition to, or in 

lieu of, the information from the GPS chipset 136, the WTRU 102 may receive 

location information over the air interface 116 from a base station (e.g., base 

stations 114a, 114b) and/or determine its location based on the timing of the 

signals being received from two or more nearby base stations. It will be 

appreciated that the WTRU 102 may acquire location information by way of any 

suitable location-determination method while remaining consistent with an 

embodiment. 

[0043] The processor 118 may further be coupled to other peripherals 138, 

which may include one or more software and/or hardware modules that provide 

additional features, functionality and/or wired or wireless connectivity. For 

example, the peripherals 138 may include an accelerometer, an e-compass, a 

satellite transceiver, a digital camera (for photographs or video), a universal 

serial bus (USB) port, a vibration device, a television transceiver, a hands free 

headset, a Bluetooth® module, a frequency modulated (FM) radio unit, a digital 

music player, a media player, a video game player module, an Internet browser, 

and the like. 

[0044] FIG. 1C is a system diagram of the RAN 104 and the core network 

106 according to an embodiment. As noted above, the RAN 104 may employ a 

UTRA radio technology to communicate with the WTRUs 102a, 102b, 102c over 

the air interface 116. The RAN 104 may also be in communication with the core 

network 106. As shown in FIG. 1C, the RAN 104 may include Node-Bs 140a, 

140b, 140c, which may each include one or more transceivers for communicating 

with the WTRUs 102a, 102b, 102c over the air interface 116. The Node-Bs 140a, 
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140b, 140c may each be associated with a particular cell (not shown) within the 

RAN 104. The RAN 104 may also include RNCs 142a, 142b. It will be 

appreciated that the RAN 104 may include any number of Node-Bs and RNCs 

while remaining consistent with an embodiment. 

[0045] As shown in FIG. 1C, the Node-Bs 140a, 140b may be in 

communication with the RNC 142a. Additionally, the Node-B 140c may be in 

communication with the RNCl42b. The Node-Bs 140a, 140b, 140c may 

communicate with the respective RNCs 142a, 142b via an Iub interface. The 

RNCs 142a, 142b may be in communication with one another via an Iur interface. 

Each of the RNCs 142a, 142b may be configured to control the respective Node-

Bs 140a, 140b, 140c to which it is connected. In addition, each of the RNCs 142a, 

142b may be configured to carry out or support other functionality, such as outer 

loop power control, load control, admission control, packet scheduling, handover 

control, macrodiversity, security functions, data encryption, and the like. 

[0046] The core network 106 shown in FIG. 1C may include a media 

gateway (MGW) 144, a mobile switching center (MSC) 146, a serving GPRS 

support node (SGSN) 148, and/or a gateway GPRS support node (GGSN) 150. 

While each of the foregoing elements are depicted as part of the core network 

106, it will be appreciated that any one of these elements may be owned and/or 

operated by an entity other than the core network operator. 

[0047] The RNC 142a in the RAN 104 may be connected to the MSC 146 in 

the core network 106 via an IuCS interface. The MSC 146 may be connected to 

the MGW 144. The MSC 146 and the MGW 144 may provide the WTRUs 102a, 

102b, 102c with access to circuit-switched networks, such as the PSTN 108, to 

facilitate communications between the WTRUs 102a, 102b, 102c and traditional 

land-line communications devices. 

[0048] The RNC 142a in the RAN 104 may also be connected to the SGSN 

148 in the core network 106 via an IuPS interface. The SGSN 148 may be 

connected to the GGSN 150. The SGSN 148 and the GGSN 150 may provide the 

WTRUs 102a, 102b, 102c with access to packet-switched networks, such as the 
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Internet 110, to facilitate communications between and the WTRUs 102a, 102b, 

102c and IP-enabled devices. 

[0049] As noted above, the core network 106 may also be connected to other 

networks 112, which may include other wired or wireless networks that are 

owned and/or operated by other service providers. 

[0050] Hereafter, the terms "PCI/CQI" and "CQI" may be used 

interchangeably, depending on the context, and the terms "cell," "HS-DSCH cell," 

"frequency," and "carrier" will be used interchangeably. The HS-DSCH cell may 

be a serving HS-DSCH cell or a secondary serving HS-DSCH cell. The terms 

"primary serving cell" and "serving HS-DSCH cell" will be used interchangeably, 

and the terms "secondary serving cell" and "secondary serving HS-DSCH cell" 

will be used interchangeably. The terms "HS-DPCCH1", "HS-DPCCH" and 

"primary HS-DPCCH" may be used interchangeably. The terms "HS-DPCCH2", 

"HS-DPCCH2" and "secondary HS-DPCCH" may be used interchangeably. In 

MC-HSDPA, Secondary_Cell_Enabled is equal to the number of the configured 

secondary serving HS-DSCH cells. When it is stated that 

"Secondary_Cell_Enabled is greater than 3," it may mean 8C-HSDPA. 

[0051] The embodiments below will be explained with reference to a case 

where a single uplink is used for the feedback, and the HARQ-ACK and CQI (or 

PCI/CQI) messages are coded and transmitted independently in different time 

durations. However, it should be noted that the embodiments are also applicable 

to a case where dual or multiple uplinks are used, (e.g., multi-carrier high speed 

uplink packet access (HSUPA)). It should also be noted that the embodiments 

will be explained with reference to 8C-HSDPA, but the embodiments are 

applicable to multi-carrier operations with any number of downlink and uplink 

carriers. It should also be noted that the embodiments related to 2 HS-DPCCHs 

with SF of 128 for 8C-HSDPA may be applicable to other cases with 2 or more 

HS-DPCCHs configured. 

[0052] An HS-DPCCH carries HARQ-ACK messages and CQI (or PCI/CQI 

in case of MIMO configured) messages. The HS-DPCCH frame structure, when a 

WTRU is configured for multiple downlink carrier operations, may be the same 
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as the conventional HS-DPCCH frame structure. Each HS-DPCCH sub-frame of 

length 2 ms (3x2560 chips) comprises 3 slots, each of length 2,560 chips. 

[0053] In one embodiment, a new HS-DPCCH slot format is defined with a 

spreading factor (SF) of 64, and one HS-DPCCH with an SF of 64 may be used for 

8C-HSDPA. With the SF of 64, the number of available bits of the HS-DPCCH 

(assuming the HS-DPCCH uses the same binary phase shift keying (BPSK) 

modulation) is doubled per sub-frame as compared to the HS-DPCCH slot format 

with SF=128. 

[0054] Table 1 shows different HS-DPCCH slot formats. Slot format #2 is 

the HS-DPCCH slot format with SF of 64. Slot format #2 carries 40 bits per slot, 

and a total of 120 bits are carried in the HS-DPCCH sub-frame. With slot format 

#2, one HS-DPCCH sub-frame may carry four 10-bit HARQ-ACK codewords and 

four 20-bit CQI (or PCI/CQI) messages. Slot format #1 carries 20 bits per slot, 

and a total of 60 bits are carried in the HS-DPCCH sub-frame. With slot format 

#1, one HS-DPCCH sub-frame may carry two 10-bit HARQ-ACK codewords and 

two 20-bit CQI (or PCI/CQI) messages. 

Slot Channel Channel SF Bits/ Bits/ Transmitted 
Format # Bit Rate Symbol Subframe Slot slots per 

(kbps) Rate (ksps) Subframe 
0 15 15 256 30 10 3 
1 30 30 128 60 20 3 
2 60 60 64 120 40 3 

Table 1 

[0055] If more than three secondary serving HS-DSCH cells are configured 

(i.e., Secondary_Cell_Enabled > 3), the HS-DPCCH slot format #2 maybe used. 

If Secondary_Cell_Enabled is 4, 5, 6, or 7 and MIMO is not configured in any cell, 

the HS-DPCCH slot format #1 may be used. Alternatively, the WTRU may use 

the HS-DPCCH slot format #1 whenever it is configured (by RRC) with more 

than three secondary serving HS-DSCH cells (i.e., Secondary_Cell_Enabled > 3). 

[0056] With some exceptions for special cases, the cells are paired and 

HARQ-ACK status, (i.e., either positive ACK or negative ACK), for a pair of cells 
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are jointly encoded, and the CQI or PCI/CQI is independently encoded for each 

cell. For 8C-HSDPA, up to 4 jointly encoded HARQ-ACK messages and 8 CQI (or 

PCI/CQI) messages may be generated. 

[0057] The HARQ-ACK messages and the CQI (or PCI/CQI) messages may 

be grouped separately and placed in different time sections in an HS-DPCCH 

sub-frame. FIG. 2 shows an example feedback message format in accordance 

with one embodiment. The first time slot 202 of the HS-DPCCH sub-frame may 

be assigned for the HARQ-ACK messages, which contains 4 encoded HARQ-ACK 

messages (i.e., codewords) concatenated in time, and the remaining two time 

slots 204, 206 in the HS-DPCCH sub-frame may be allocated to carry the encoded 

CQI (or PCI/CQI) messages. Four sets of HARQ-ACK messages and four sets of 

CQI (or PCI/CQI) messages are transmitted over an HS-DPCCH sub-frame. The 

HARQ-ACK messages and the CQI (or PCI/CQI) messages are concatenated in 

time (i.e., time division multiplexed in transmission). 

[0058] Alternatively, each half of the sub-frame may include two HARQ-

ACK messages and two CQI (or PCI/CQI) messages, as shown in FIG. 3. 

Alternatively, each set of the HARQ-ACK and CQI (or PCI/CQI) feedback 

messages may be arranged sequentially, as shown in FIG. 4. 

[0059] In FIGS. 2-4, each set of the feedback messages comprises an 

HARQ-ACK message and a CQI (or PCI/CQI) message. For example, the first set 

of feedback message contains A/Nl of 10 bits and CQI1 (or PCI/CQI1) of 20 bits. 

It should be noted that the HARQ-ACK message and the CQI (or PCI/CQI) 

message may not necessarily be tied each other in the same set or to a particular 

carrier, and the numbering of the feedback message set may not necessarily 

indicate the association with a particular carrier throughout the embodiments 

below. 

[0060] In another embodiment, two HS-DPCCH physical channel(s) with 

SF of 128 (i.e., slot format #1) may be used to support the uplink feedback for up 

to 8 carriers. The two HS-DPCCHs may use the same or different channelization 

codes in the same uplink carrier (e.g., the primary uplink frequency) if single or 

dual carrier uplink operation (i.e., SC-HSUPA or DC-HSUPA) is supported. 

-14-



WO 2012/094639 PCT/US2012/020551 

Therefore, in MC-HSDPA, there may be one HS-DPCCH on each radio link if 

Secondary_Cell_Enabled < 4 and two HS-DPCCHs otherwise. If two HS-

DPCCHs are transmitted, they may have same timing. FIG. 5 shows an example 

message layout format for the HS-DPCCH with SF of 128, where HS-DPCCH1 

and HS-DPCCH2 are the physical channels using the same or separate 

channelization codes of SF=128. Each HS-DPCCH may carry two sets of HARQ-

ACK and CQI (or PCI/CQI) messages. On HS-DPCCH1, A/Nl and A/N2 are 

carried on a first time slot 502, PCI/CQI 1 is carried on a second time slot 504, 

and PCI/CQI2 is carried on a third time slot 506 . On HS-DPCCH2, A/N3 and 

A/N4 are carried on a first time slot 502, PCI/CQI3 is carried on a second time 

slot 504, and PCI/CQI4 is carried on a third time slot 506. The two HS-DPCCHs 

may be carried on separate uplink carriers if dual (or multi) carrier uplink 

operation is supported, where there may be one HS-DPCCH on each uplink 

frequency. 

[0061] If one HS-DPCCH with SF of 64 (i.e., slot format #2) is used, the 

HS-DPCCH may be mapped to a quadrature (Q) branch when Nmax-dpdch (i.e., the 

maximum number of dedicated physical data channel) is configured to 0 or 1, and 

the channelization code may be allocated as shown in Table 2 or 3. Tables 2 and 

3 show an example channelization code allocation for HS-DPCCH for different 

slot formats. Cch,x,y means a y-th channelization code in an orthogonal variable 

spreading factor (OVSF) code tree with an SF of x. 

Channelization code Chs 
Nmax-dpdch HS-DPCCH slot HS-DPCCH HS-DPCCH slot 

format #0 slot format #1 format #2 
0 Cch,256,33 Cch, 128,16 Cch,64,8 
1 Cch,256,64 Cch, 128,32 Cch, 64,16 

2,4,6 Cch,256,1 N/A N/A 
3,5 Cch,256,32 N/A N/A 

Table 2 
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Channelization code Chs 
Nmax-dpdch HS-DPCCH HS-DPCCH HS-DPCCH 

slot format #0 slot format #1 slot format #2 
0 Cch,256,33 Cch, 128,16 Cch,64,9 
1 Cch,256,64 Cch, 128,32 Cch,64,17 

2,4,6 Cch, 256,1 N/A N/A 
3,5 Cch,256,32 N/A N/A 

Table 3 

[0062] Alternatively, the HS-DPCCH with SF of 64 may be mapped to an 

in-phase (I) branch when Nmax-dpdch is configured to 0 or 1, and the channelization 

code may be defined as Cch,64,8. 

[0063] If two HS-DPCCHs with SF of 128 (HS-DPCCHl and HS-DPCCH2) 

are used in 8C-HSDPA, the two HS-DPCCHs may be mapped to the same or 

different I/Q branches. In one embodiment, HS-DPCCHl and HS-DPCCH2 may 

be mapped to Q/I or I/Q branches, respectively, on the same channelization code 

by using HS-DPCCH slot format #1 as defined in Table 1. HS-DPCCHl andHS-

DPCCH2 may be mapped to Q/I branches (i.e., Q/I multiplexed) or I/Q branches 

with the same channelization code as follows: when Nmax-dpdch = 0, the 

channelization code may be (Cch,i28,i6, Cch,i28,i6), and when Nmax-dpdch = 1, the 

channelization code may be (Cch,i28,i6, Cch,i28,i6). (Cch,i28,x, Cch,i28,y) denotes a pair of 

channelization codes selected for dual HS-DPCCHs with SF=128 (i.e., HS-

DPCCH slot format #1 in Table 1), where Cch,i28,xis the channelization code used 

for HS-DPCCHl and Cch,i28,y is the channelization code used for HS-DPCCH2. 

Alternatively, HS-DPCCHl and HS-DPCCH2 may be mapped to Q and I 

branches, respectively with the same channelization code as follows: when Nmax-

dpdch = 0, the channelization code may be (Cch,i28,i6, Cch,i28,i6), and when Nmax-dpdch = 

1, the channelization code may be (Cch, 128,32, Cch, 128,32). 

[0064] In another embodiment, HS-DPCCHl and HS-DPCCH2 may be 

mapped to Q/I or I/Q branches on different channelization codes. For example, 

when Nmax-dpdch = 1, HS-DPCCHl may be mapped to Q branch with 

channelization code Cch,i28,33 (or Cch,128,32, or Cch,128,34 or Cch,i28,35) while HS-

DPCCH2 may be mapped to I branch with channelization code Cch,128,16. 

-16-



WO 2012/094639 PCT/US2012/020551 

Alternatively, when Nmax-dpdch = 1, HS-DPCCHl may be mapped to I branch with 

channelization code Cch,i28,i6 while HS-DPCCH2 may be mapped to Q branch with 

channelization code Cch,i28,33. 

[0065] Alternatively, HS-DPCCHl and HS-DPCCH2 may be mapped to Q 

and I branches, respectively, with a pair of the same or different channelization 

codes as follows: when Nmax-dPdch = 0, channelization codes may be (Cch,i28,i6, 

Cch,128,16), and when Nmax-dpdch= 1,channelization codes may be (Cch,128,35, Cch, 128,16), 

(Cch,128,34, Cch,128,16), (Cch,128,33, Cch,128,16), Or (Cch,128,32, Cch,128,16). 

[0066] Alternatively, HS-DPCCHl and HS-DPCCH2 may be mapped to I 

and Q branches, respectively, with a pair of different channelization codes as 

follows: when Nmax-dpdch = 0, channelization codes may be (Cch,i28,i6, Cch,i28,i6), and 

when Nmax-dpdch = 1, channelization codes may be (Cch,i28,i6, Cch,i28,33). 

[0067] In still another embodiment, HS-DPCCHl and HS-DPCCH2 may be 

mapped to the same branch, (e.g., Q branch or I branch), on different 

channelization codes. Both HS-DPCCHl and HS-DPCCH2 may be mapped to 

the Q branch with a pair of different channelization codes as follows: when Nmax-

dpdch — 0, channelization codes may be (Cch,128,22, Cch,128,6), (Cch,128,23, Cch,128,7), or 

(Cch,128,29, Cch,128,13), and when Nmax-dPdch= 1, channelization codes maybe (Cch,i28,i9, 

Cch, 128,5l) or (Cch, 128,20, Cch, 128,52). 

[0068] Alternatively, both HS-DPCCHl and HS-DPCCH2 may be mapped 

to I branch with a pair of different channelization codes as follows: when Nmax-

dpdch — 0, the pair of channelization codes may be (Cch,i28,24, Cch,i28,s), and when 

Nmax-dpdch = 1, the pair of channelization codes maybe (Cch,i28,2o, Cch,128,4), (Cch,128,9, 

Cch,128,25), (Cch,128,11, Cch,128,26), Or (Cch,128,3, Cch,128,19). 

[0069] In 8C-HSDPA, some of the configured cells (i.e., carriers) may be 

dynamically activated and deactivated by the network or autonomously activated 

and deactivated by the WTRU. When dual channelization codes with SF=128 are 

used for the 8C-HSDPA, (i.e., (C ch, 128,x, Cch, 128,y) are channelization codes used for 

HS-DPCCHl and HS-DPCCH2, respectively), if no more than four cells are active 

upon activation or deactivation, one HS-DPCCH with SF=128 may be used, and 

the channelization code for the HS-DPCCH may be Cch,i28,x or Cch,i28,y. 
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Alternatively, the channelization code may be Cch, 128,16 when Nmax-dpdch= 0 and 

Cch,128,32 when Nmax-dpdch - 1. 

[0070] Upon activation or deactivation, if no more than two cells are active 

or 3 cells are active but MIMO is not configured in any cell, one HS-DPCCH with 

SF=256 may be used, and the channelization code for the HS-DPCCH may be 

allocated as in Table 2, (slot format #0). When 5 cells (5C) or 6 cells (6C) are 

active and MIMO is not configured in any cell, one HS-DPCCH with SF=128 may 

be used, and the channelization code for the HS-DPCCH may be selected from 

one of the embodiments disclosed above. 

[0071] FIG. 6 shows an example physical channel mapping for HARQ-ACK 

messages to one HS-DPCCH with SF=64 in accordance with one embodiment. 

The HARQ-ACK messages (HARQ-ACK1 ~ HARQ-ACK4) are channel coded 

(602) (i.e., a 10-bit codeword is selected for each HARQ-ACK message from the 

codebook) and the codewords are concatenated (604) as follows: 

(w0 wx ... w9 wl0 ... wl9... w29... w39) = 
0 ack\l ...ack\9 ack20 ack2l ...ackl9 ack30 ack3l ...ack39 ackA0 ack4l ...ack49 ) 

The concatenated codewords are mapped to physical channel(s) (606) and 

transmitted over the air in an ascending order, (or alternatively in a descending 

order). 

[0072] FIG. 7 shows an example physical channel mapping for CQI (or 

PCI/CQI) messages to one HS-DPCCH with SF=64 in accordance with one 

embodiment. The CQI messages in non-MIMO (or type A or type B PCI/CQI 

messages in MIMO) are channel coded (702), and the channel coded bits are 

concatenated (704) as follows: 

(&0 bv... bl9 b20 b2l ...b39 b40... b59 b60 ...b19 ) — 
(cgz'l0 cqill ...cqi\i9 cqi20 cqi2l ...cqi2l9 cqi30 cqi3l ...cqi3l9 cqiA0 cqi4l ...cqiAl9 ) 

The concatenated bits are mapped to physical channel(s) (706) and transmitted 

over the air in an ascending order, (or alternatively in a descending order). 

[0073] FIG. 8 shows an example physical channel mapping for HARQ-ACK 

messages to two HS-DPCCHs with SF=128 in accordance with one embodiment. 

The HS-DPCCHs may operate with four sets of feedback messages as disclosed in 
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FIG. 5. FIG. 8 shows mapping of HARQ-ACK3 and HARQ-ACK4 messages to 

HS-DPCCH2 only for simplicity, and the same processing may be performed for 

HARQ-ACK1 and HARQ-ACK2 messages. The HARQ-ACK messages (HARQ-

ACK3 and HARQ-ACK4 in FIG. 8) are channel coded (802) (i.e., a 10-bit 

codeword is selected for each HARQ-ACK message from the codebook) and the 

codewords are concatenated (804) as follows: 

(w0 w1 ... wg wl0 wn... wl9) = [ack30 ack3l ...ack39 ack40 ack4l ...ack49 ) 

The concatenated bits are mapped to physical channel(s) (806) and transmitted 

over the air in an ascending order, (or alternatively in a descending order). 

[0074] FIG. 9 shows an example physical channel mapping for CQI (or 

PCI/CQI) messages to two HS-DPCCHs with SF=128 in accordance with one 

embodiment. The HS-DPCCHs may operate with four sets of the feedback 

messages as shown in FIG. 5. FIG. 9 shows mapping of CQI3 (or PCI/CQI3) and 

CQI4 (or PCI/CQI4) messages to HS-DPCCH2 only for simplicity, and the same 

processing may be performed for CQI1 (or PCI/CQI1) and CQI2 (or PCI/CQI2) 

messages. The CQI (or PCI/CQI) messages (CQI3 (or PCI/CQI3) and CQI4 (or 

PCI/CQI4) in this example) are channel coded (902) and the channel coded bits 

are concatenated (904) as follows: 

[b0 bx... bl9 b20 b2l ...b39 )= [cqi30 cqi3l ...cqi3l9 cqi40 cqi4l ...cqi4l9 ) 

The concatenated bits are mapped to physical channel(s) (906) and transmitted 

over the air in an ascending order, (or alternatively in a descending order). 

[0075] Embodiments for association between a feedback message (either 

HARQ-ACK or CQI (or PCI/CQI) message) and the corresponding downlink HS-

DSCH carriers (or cells) are disclosed hereafter. 

[0076] A WTRU is configured by the network via RRC signaling with a 

serving HS-DSCH cell and up to seven secondary serving HS-DSCH cells. The 

eight downlink serving cells may be grouped by pair. The HARQ-ACK states 

(i.e., ACK or NACK states) for each pair of cells are combined to form an HARQ-

ACK message, denoted by HARQ-ACKn, where n=l,2,3,4. Table 4 shows an 

example association of the HARQ-ACK messages to the serving cells. Each of the 
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HARQ-ACK messages may be placed under two serving cells, representing the 

fact that the HARQ-ACK feedbacks for these two cells are combined into the 

corresponding HARQ-ACK message. 

]_st 2nd 3rd 4th 5th 6th 7th 
Serving Secondary Secondary Secondary Secondary Secondary Secondary Secondary 

HS- Serving Serving Serving Serving Serving Serving Serving 
DSCH HS-DSCH HS-DSCH HS-DSCH HS-DSCH HS-DSCH HS-DSCH HS-DSCH 

cell cell cell cell cell cell cell cell 
HARQ-ACK1 HARQ-ACK2 HARQ-ACK3 HARQ-ACK4 

Table 4 

[0077] For CQI reporting, (20,7/10) or (20,5) Reed Muller coding may be 

used to encode the CQI (or PCI/CQI) messages, (i.e., the CQI or PCI/CQI values 

are mapped to 5, 7, or 10 bits of CQI (or PCI/CQI) messages, and the CQI (or 

PCI/CQI) messages are encoded by (20,7/10) or (20,5) coding to 20 bits). The CQI 

(or PCI/CQI) information for each cell may be encoded individually and 

independently. Therefore, up to 8 CQI (or PCI/CQI) messages are generated for 

the cells, which would not fit in one HS-DPCCH sub-frame as it supports 

maximum 4 CQI (or PCI/CQI) messages as seen in FIGS. 2-5. Some (e.g., 4) CQI 

(or PCI/CQI) messages may be transmitted in a different HS-DPCCH sub-frame, 

which will lead to the minimum CQI feedback cycle equal to or greater than two 

sub-frames (4 ms). Table 5 shows an example association of serving cells to the 

CQI (or PCI/CQI) messages in accordance with one embodiment, where the 

second PCI/CQI report is transmitted in a different sub-frame from the first 

PCI/CQI report. The two related HS-DPCCH sub-frames may or may not be 

consecutive in time, depending on the CQI feedback cycle or other network 

settings. 

1st 
PCI/CQI 
report 

Serving HS-
DSCH cell 

2nd Secondary 
Serving HS-
DSCH cell 

4th Secondary 
Serving HS-
DSCH cell 

6th Secondary 
Serving HS-
DSCH cell 

1st 
PCI/CQI 
report PCI/CQI 1 PCI/CQI 2 PCI/CQI 3 PCI/CQI 4 

2nd 
PCI/CQI 
report 

1st Secondary 
Serving HS-
DSCH cell 

3rd Secondary 
Serving HS-
DSCH cell 

5th Secondary 
Serving HS-
DSCH cell 

7th Secondary 
Serving HS-
DSCH cell 

2nd 
PCI/CQI 
report PCI/CQI 1 PCI/CQI 2 PCI/CQI 3 PCI/CQI 4 

Table 5 
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[0078] FIG. 10 shows the carrier association for one HS-DPCCH with 

SF=64, where the CQI (or PCI/CQI) reports are transmitted over two sub-frames 

in accordance with the association examples above (Tables 4 and 5). CO refers to 

the serving HS-DSCH cell, Cl refers to the first secondary serving HS-DSCH 

cell, C2 refers to the second secondary serving HS-DSCH cell, and so on. A/Nl 

through A/N4 for CO through C8 are transmitted on first time slots 1002, 1008 of 

the subframe 1 and subframe 2, and a first CQI (or PCI/CQI) report for cells CO, 

C2, C4, and C6 are transmitted on second and third time slots 1004, 1006 of 

subframe 1, and a second CQI (or PCI/CQI) report for cells Cl, C3, C5, and C7 

are transmitted on second and third time slots 1010, 1012 of subframe 2. 

[0079] FIG. 11 shows the carrier association for two HS-DPCCHs with SF = 

128, where the CQI (or PCI/CQI) reports are transmitted over two sub-frames in 

accordance with the association examples above (Tables 4 and 5). A/Nl through 

A/N4 for CO through C8 are transmitted on first time slots 1102, 1108 of the 

subframe 1 and subframe 2 on HS-DPCCHl and HS-DPCCH2, and a first CQI 

(or PCI/CQI) report for cells CO, C2, C4, and C6 are transmitted on second and 

third time slots 1104,1106 of subframe 1 on HS-DPCCHl and HS-DPCCH2, and 

a second CQI (or PCI/CQI) report for cells Cl, C3, C5, and C7 are transmitted on 

second and third time slots 1110, 1112 of subframe 2 on HS-DPCCHl and HS-

DPCCH2. 

[0080] Embodiments for carrier association to the HARQ-ACK messages 

upon activation/deactivation of the carriers are disclosed hereafter. Some of the 

configured cells may be dynamically activated and deactivated by the network, or 

a WTRU may not be configured with all 8 carriers. When a secondary serving 

cell is not active, there is no HARQ-ACK and CQI (or PCI/CQI) information to be 

sent with respect to that inactive secondary serving cell. If secondary serving 

cells in a pair associated with a particular HARQ-ACK message are both 

deactivated, no transmission of any signal to the air may occur over the 

corresponding time interval. 

[0081] In case one HS-DPCCH with SF = 64 is configured, since with SF = 

64, four HARQ-ACK messages may be allocated to a time slot (e.g., time slot 202 
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as shown in FIG. 2), a non-full-slot transmission may occur if each individual 

HARQ-ACK message (i.e., any one of A/N1-A/N4 in FIG. 2) is allowed to be 

discontinuously transmitted (DTXed), (i.e., the corresponding HARQ-ACK section 

of the slot is not transmitted). 

[0082] In one embodiment, in order to avoid the non-full-slot transmission 

for the HARQ-ACK slots when one HS-DPCCH with SF=64 is configured, the 

carrier association to the HARQ-ACK messages may be dynamically updated 

depending on the carrier activation/deactivation status. A carrier, (i.e., a serving 

cell), may be remapped to a different HARQ-ACK message if activation or 

deactivation of a cell(s) occurs. The dynamic carrier association may be 

performed in such way that empty HARQ-ACK message slots are made available 

as much as possible and after the remapping, the empty HARQ-ACK message 

slots may be filled by repeating other HARQ-ACK messages to increase 

redundancy and improving transmission reliability. 

[0083] Whenever an activation or deactivation of a serving cell (or cells) 

occurs, the remaining active serving cells may be reordered, for example, 

according to their labels in an ascending or descending order (e.g., the serving 

HS-DSCH cell is labeled 0th). The ordered serving cells are grouped by pair. The 

last pair is allowed to contain only one serving cell if the number of active cells is 

odd. The HARQ-ACK states of each pair of the cells are combined and assigned 

to one of the HARQ-ACK messages. 

[0084] Repetition of the HARQ-ACK information may be performed 

depending on the number of active secondary serving cells. If the number of 

active cells is 1 or 2 (i.e., Secondary_Cell_Active = 0 or 1), HARQ-ACK1 is 

prepared and repeated across all other three HARQ-ACK messages. If the 

number of active cells is 3 or 4 (i.e., Secondary_Cell_Active = 2 or 3), HARQ-

ACK1 and HARQ-ACK2 are prepared and may be repeated in HARQ-ACK3 and 

HARQ-ACK4, respectively. If the number of active cells is 5 or 6 (i.e., 

Secondary_Cell_Active = 4 or 5), HARQ-ACK1, HARQ-ACK2, and HARQ-ACK3 

are prepared, and one of them is repeated in HARQ-ACK4. In this case, HARQ-

ACK1 may be repeated where a serving HS-DSCH cell is supported. 

-22-



WO 2012/094639 PCT/US2012/020551 

Alternatively, HARQ-ACKl to HARQ-ACK3 may be repeated in a time division 

multiplexing (TDM) fashion. Alternatively, one of HARQ-ACK2 or HARQ-ACK3 

may be repeated. 

[0085] Table 6 shows an example dynamic carrier association in accordance 

with one embodiment. Denote CO as the serving HS-DSCH cell, and Cl, ..., Cn 

(where n=Secondary_Cell_Active) as the active secondary serving HS-DSCH cells 

after relabeling according to one of the above reordering and remapping 

embodiments. For example, if the first and fourth secondary serving cells remain 

active after carrier deactivation, Cl becomes the first secondary serving cell, and 

C2 becomes the fourth secondary serving cell. 

Secondary_Cell_Active HARQ-
ACKl 

HARQ-
ACK2 

HARQ-
ACK3 

HARQ-
ACK4 

0 CO CO CO CO 
1 C0/C1 C0/C1 C0/C1 C0/C1 
2 C0/C1 C2 C0/C1 C2 
3 C0/C1 C2/C3 C0/C1 C2/C3 
4 C0/C1 C2/C3 C4 C0/C1 
5 C0/C1 C2/C3 C4/C5 C0/C1 
6 C0/C1 C2/C3 C4/C5 C6 
7 C0/C1 C2/C3 C4/C5 C6/C7 

Table 6 

[0086] Table 7 shows another example of dynamic carrier association. In 

this example, more emphasis of reliability is placed on the serving HS-DSCH cell 

(CO). Alternatively, any rows in Table 6 and Table 7 may be combined to form a 

new table for the carrier association. 

Secondary_Cell_Active 
HARQ-
ACKl 

HARQ-
ACK2 

HARQ-
ACK3 

HARQ-
ACK4 

0 CO CO CO CO 
1 C0/C1 C0/C1 C0/C1 C0/C1 
2 CO C1/C2 CO C1/C2 
3 C0/C1 C2/C3 C0/C1 C2/C3 
4 CO C1/C2 C3/C4 CO 
5 C0/C1 C2/C3 C4/C5 C0/C1 
6 CO C1/C2 C3/C4 C5/C6 
7 C0/C1 C2/C3 C4/C5 C6/C7 

Table 7 
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[0087] In another embodiment, the configured serving cells may be divided 

into two groups and dynamic carrier association may be performed within the 

group. For example, the serving cells in the first group are associated or 

remapped to HARQ-ACKl and HARQ-ACK2, and serving cells in the second 

group are associated or remapped to HARQ-ACK3 and HARQ-ACK4. If an 

HARQ-ACK message in one group is empty because there is not enough active 

serving cells associated with it, the other HARQ-ACK message within the group 

may be repeated for that empty HARQ-ACK message. If the entire group is 

empty, the HARQ-ACK messages of the other group may be repeated in the 

HARQ-ACK messages of the empty group. 

[0088] Table 8 shows an example dynamic carrier association in accordance 

with this embodiment. Denote CO as the primary serving cell (i.e., serving HS-

DSCH cell), Cll, C12, ..., Cln, n=l,2,3, as the active secondary cells (i.e., 

secondary HS-DSCH cells) in group 1, and C21, C22, ..., C2m, m=l,2,3,4, as the 

active secondary cells in group 2. In Table 8, Seconary_Cell_Activel is the 

number of the active secondary serving cells in group 1 and 

Seconary_Cell_Active2 is the number of the active secondary serving cells in 

group 2. 

Secondary_ Secondary_ Secondary_ HARQ- HARQ- HARQ- HARQ-
Cell_Active Cell_Activel Cell_Active2 ACKl ACK2 ACK3 ACK4 

0 0 0 CO CO CO CO 
1 0 1 CO CO C21 C21 
2 0 2 CO CO C21/C22 C21/C22 
3 0 3 CO CO C21/C22 C23 
4 0 4 CO CO C21/C22 C23/C24 
1 1 0 C0/C11 C0/C11 C0/C11 C0/C11 
2 1 1 C0/C11 C0/C11 C21 C21 
3 1 2 C0/C11 C0/C11 C21/C22 C21/C22 
4 1 3 C0/C11 C0/C11 C21/C22 C23 
5 1 4 C0/C11 C0/C11 C21/C22 C23/C24 
2 2 0 C0/C11 C12 C0/C11 C12 
3 2 1 C0/C11 C12 C21 C21 
4 2 2 C0/C11 C12 C21/C22 C21/C22 
5 2 3 C0/C11 C12 C21/C22 C23 
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6 2 4 C0/C11 C12 C21/C22 C23/C24 
3 3 0 C0/C11 C12/C13 C0/C11 C12/C13 
4 3 1 C0/C11 C12/C13 C21 C21 
5 3 2 C0/C11 C12/C13 C21/C22 C21/C22 
6 3 3 C0/C11 C12/C13 C21/C22 C23 
7 3 4 C0/C11 C12/C13 C21/C22 C23/C24 

Table 8 

[0089] Table 9 shows another example dynamic carrier association. In this 

example, HARQl and HARQ2 are allowed for more single carrier configuration. 

Alternatively, any rows in Table 8 and Table 9 may be combined to form a new 

carrier association table. 

Secondary_ 
Cell_Active 

Secondary_ 
Cell_Active 

1 

Secondary_ 
Cell_Active 

2 

HARQ-
ACKl 

HARQ-
ACK2 

HARQ-
ACK3 

HARQ-
ACK4 

0 0 0 CO CO CO CO 
1 0 1 CO CO C21 C21 
2 0 2 CO CO C21/C22 C21/C22 
3 0 3 CO CO C21 C22/C23 
4 0 4 CO CO C21/C22 C23/C24 
1 1 0 C0/C11 C0/C11 C0/C11 C0/C11 
2 1 1 C0/C11 C0/C11 C21 C21 
3 1 2 C0/C11 C0/C11 C21/C22 C21/C22 
4 1 3 C0/C11 C0/C11 C21 C22/C23 
5 1 4 C0/C11 C0/C11 C21/C22 C23/C24 
2 2 0 CO C11/C12 C0/C11 C12 
3 2 1 CO C11/C12 C21 C21 
4 2 2 CO C11/C12 C21/C22 C21/C22 
5 2 3 CO C11/C12 C21 C22/C23 
6 2 4 CO C11/C12 C21/C22 C23/C24 
3 3 0 C0/C11 C12/C13 C0/C11 C12/C13 
4 3 1 C0/C11 C12/C13 C21 C21 
5 3 2 C0/C11 C12/C13 C21/C22 C21/C22 
6 3 3 C0/C11 C12/C13 C21 C22/C23 
7 3 4 C0/C11 C12/C13 C21/C22 C23/C24 

Table 9 
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[0090] In another embodiment, the carrier association may be made semi-

dynamic by not allowing remapping. When a secondary serving cell is active, its 

association to an HARQ-ACK message may not change once it is configured by 

the network. When all the secondary serving cells assigned to the same HARQ-

ACK message are deactivated, the corresponding HARQ-ACK field may not have 

signal to transmit, leading to a non-full-slot transmission. The non-full-slot 

transmission may be avoided by repeating transmission of other HARQ-ACK 

messages. For example, HARQ-ACKl (associated with the serving HS-DSCH 

cell) may be repeated if there is no HARQ-ACK message associated to any of the 

active serving cells because they are either deactivated or not configured. 

[0091] In another embodiment, the carrier association may be fixed, and no 

remapping and repeating may be performed upon activation/deactivation of the 

secondary serving cells. If both cells supported by an HARQ-ACK message are 

deactivated or not configured, the non-full-slot transmission may be avoided by 

sending a DTX codeword. 

[0092] In a case where two HS-DPCCHs with SF of 128 are used, two 

HARQ-ACK fields are included in the first time slot of the HS-DPCCH sub-frame 

on HS-DPCCHl and HS-DPCCH2 as shown in FIG. 5. A half-slot transmission 

may occur if any individual HARQ-ACK message is allowed to be DTXed. In 

order to avoid the non-full-slot transmission for HARQ-ACK field when two HS-

DPCCHs with SF = 128 are configured, per-channel remapping and/or repetition 

may be performed upon activation/deactivation of any secondary serving HS-

DSCH cell, (i.e., remapping and/or repetition may be independently performed 

within each HS-DPCCH, either HS-DPCCHl or HS-DPCCH2) so that the HARQ-

ACK information associated with the serving HS-DSCH cell, the 1st, 2nd, and 3rd 

secondary serving HS-DSCH cells may always be transmitted on HS-DPCCHl 

and the HARQ-ACK information associated with the 4th, 5th, 6th, and 7th 

secondary serving HS-DSCH cells may be transmitted on HS-DPCCH2 whenever 

they needs to be transmitted (i.e., no remapping of HARQ-ACK between two HS-

DPCCHs). More specifically, the secondary HS-DPCCH which is the other HS-

DPCCH not associated with the serving HS-DSCH cell (e.g., HS-DPCCH2 as 
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shown in FIG. 11) may follow the remapping and repetition rule upon 

activation/deactivation below. 

[0093] In a case of 4 active cells in the secondary HS-DPCCH (HS-

DPCCH2), neither remapping nor repeating is needed. The two HARQ-ACK 

messages (each HARQ-ACK message corresponds to a pair of cells) are encoded 

and concatenated into the same slot in a pre-defined order (e.g., in ascending 

order or alternatively in descending order with respect to the numbering of active 

carriers). For example, HARQ-ACK3 may comprise the HARQ acknowledgement 

messages for the pair of the fourth secondary serving HS-DSCH cell and the fifth 

secondary serving HS-DSCH cell in that order and HARQ-ACK4 may comprise 

the HARQ acknowledgement messages for the pair of the sixth secondary serving 

HS-DSCH cell and the seventh secondary serving HS-DSCH cell in that order. 

[0094] In a case of 3 activated cells in the secondary HS-DPCCH, HARQ-

ACK messages are transmitted in the same way as the case of 4 activated cells 
except a DTX message is transmitted in place of the deactivated secondary 

serving cell. In this case, carrier association remapping may or may not be 
performed and no repeating is needed. 

[0095] In a case of 2 activated cells in the secondary HS-DPCCH, the 

HARQ-ACK message for a pair of the secondary serving HS-DSCH cells with a 

lowest index as indicated by higher layers and the other activated secondary 

serving HS-DSCH cell in that order are jointly encoded and repeated to fill the 

whole HARQ-ACK slot of the HS-DPCCH subframe. 

[0096] In a case of 1 activated cell in the secondary HS-DPCCH, the 

HARQ-ACK message for the active cell is jointly coded with DTX and repeated to 

fill the whole HARQ-ACK slot of the HS-DPCCH subframe. 

[0097] In a case of 0 activated cells in the secondary HS-DPCCH, the whole 

HARQ-ACK slot in the HS-DPCCH sub-frame may be DTXed or filled (and 

repeated) with a DTX codeword (i.e., D/D). If the WTRU does not detect HS-

SCCH for any of the cells whose HARQ-ACK information is mapped to the same 

HS-DPCCH but at least one HS-SCCH is detected for a cell whose HARQ-ACK 

information is mapped to the other HS-DPCCH, then the WTRU may repeat the 
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DTX codeword in the HARQ-ACK field of the HS-DPCCH for which it did not 

detect any HS-SCCH transmissions. 

[0098] In another embodiment, cross-channel remapping and repetition 

may be performed upon activation or deactivation of any serving cell, (i.e., carrier 

association remapping and/or repetition may be performed across the two HS-

DPCCHs (HS-DPCCHl and HS-DPCCH2). If the number of active serving cells is 

1 (i.e., Secondary_Cell_Active=0), the HARQ-ACK status information for the 

serving HS-DSCH cell is jointly coded with DTX and repeated to fill the whole 

HARQ-ACK slot in HS-DPCCHl while HS-DPCCH2 is DTXed. If the number of 

active serving cells is 2 (i.e., Secondary_Cell_Active = 1), the HARQ-ACK status 

information for the serving HS-DSCH cell and the active secondary serving HS-

DSCH cell are jointly encoded and repeated to fill the whole HARQ-ACK slot in 

HS-DPCCHl while HS-DPCCH2 is DTXed. If the number of active serving cells 

is 3 or 4, (i.e., Secondary_Cell_Active = 2 or 3), the HARQ-ACK status 

information for the three or four serving cells are remapped and regrouped for 

HARQ-ACKl and HARQ-ACK2, which fill the whole HARQ-ACK slot in HS-

DPCCHl while HS-DPCCH2 is DTXed. If the number of active serving cells is 5 

or more, (i.e., Secondary_Cell_Active > 3), the HARQ-ACK status information for 

the four active cells (including the serving HS-DSCH cell) may be regrouped and 

remapped to HARQ-ACKl and HARQ-ACK2, which fill the whole HARQ-ACK 

slot in HS-DPCCHl, and the remaining active secondary serving cells may be 

remapped to HARQ-ACK3 (and HARQ-ACK4 if necessary), and repeated if 

necessary, to fill the HARQ-ACK slot in HS-DPCCH2. 

[0099] In a special case where the number of active serving cells is three to 

six and MIMO is not configured in any cell, three cells may be grouped into one 

group and the remaining cells may be grouped into another group. The HARQ-

ACK status information in each group (up to 3) may be jointly encoded, 

respectively, in accordance with the coding scheme for the 3C without MIMO, 

and the two HARQ-ACK codewords may fill the HARQ-ACK slot of one HS-

DPCCH with SF of 128. 
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[0100] FIG. 12 shows an example message layout format for one HS-

DPCCH with SF of 128 for 6C without MIMO. A/Nl for CO through C2 and A/N2 

for C3 through C5 are transmitted on first time slots 1202, 1208 of the subframe 

1 and subframe 2, respectively, and a first CQI report for cells CO and C3 are 

transmitted on second and third time slots 1204, 1206 of subframe 1, 

respectively, and a second CQI report for cells C1+C2 and C4+C5 are transmitted 

on second and third time slots 1210, 1212 of subframe 2, respectively. 

[0101] In another special case where the number of active serving cells is 

three, the active cells are grouped into one group and the HARQ-ACK status 

information for the three cells is jointly encoded in accordance with the coding 

scheme for the 3C without MIMO, and then the codeword is repeated to fill-in the 

whole HARQ-ACK slot of one HS-DPCCH with SF of 128. 

[0102] FIG. 13 shows an example message layout format for one HS-

DPCCH with SF of 128 for 3C without MIMO. A/N for CO through C2 is repeated 

on a first time slot 1302, 1308 of the subframe 1 and subframe 2, respectively, 

and a first CQI report for CO is transmitted (repeated) on second and third time 

slots 1304, 1306 of subframe 1, and a second CQI report for Cl and C2 is 

transmitted (repeated) on second and third time slots 1310, 1312 of subframe 2. 

[0103] Alternatively, remapping may not be allowed but repeating may be 

allowed when 2 HS-DPCCHs with SF of 128 are used. When a secondary serving 

cell is active, its association to an HARQ-ACK message may not be changed once 

it is configured by the network, and when the secondary serving cells assigned to 

the same HARQ-ACK message are deactivated, the non-full-slot transmission 

may be avoided by repeating feedback information from other HARQ-ACK 

messages. 

[0104] Alternatively, no remapping and repeating may be performed upon 

activation/deactivation of the secondary serving cells when 2 HS-DPCCHs with 

SF of 128 are used. If both cells associated with an HARQ-ACK message are 

deactivated or not configured, a non-full-slot transmission may be avoided by 

sending a DTX codeword. 
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[0105] Alternatively, in a case where 4 cells in HS-DPCCH2 are activated 

while one or more secondary serving cells in HS-DPCCHl are deactivated, cross-

channel remapping may not be allowed, and remapping and/or repeating of 

HARQ-ACK message may be performed within HS-DPCCHl. 

[0106] In another embodiment, the carrier association may be made semi-

dynamic by not allowing remapping but allowing repeating when 2 HS-DPCCHs 

with SF of 128 are used. When a secondary serving cell is active, its association 

to an HARQ-ACK message may not be changed once it is configured by the 

network. When the secondary serving cells assigned to the same HARQ-ACK 

message are deactivated, the non-full-slot transmission may be avoided by 

repeating feedback information from other HARQ-ACK messages. For example, 

HARQ-ACKl may be repeated if an HARQ-ACK2 message is not associated to 

any of the active serving cells. 

[0107] In another embodiment, the carrier association may be fixed, (i.e., 

no remapping and repeating is performed upon activation/deactivation of the 

secondary serving cells when 2 HS-DPCCHs with SF of 128 are used). If both 

cells associated with an HARQ-ACK message are deactivated or not configured, 

the non-full-slot transmission may be avoided by sending a DTX codeword. 

[0108] Embodiments for CQI reporting restrictions upon activation and 

deactivation of a secondary serving cell(s) are disclosed hereafter. 

[0109] When a secondary serving cell(s) is deactivated, a CQI (or PCI/CQI) 

report pertaining to the inactive serving cell(s) may not be sent. In addition, a 

WTRU may not send a CQI (or PCI/CQI) in some sub-frames following the 

network configuration (e.g., a large CQI feedback cycle is configured by the 

network). In any of these events, a half-slot transmission may occur because the 

individual CQI message takes a half time slot interval when one HS-DPCCH 

with SF of 64 is configured. In case where one HS-DPCCH with SF = 64 is used, 

the following embodiments may be implemented in order to avoid the half-slot 

transmissions. 

[0110] In one embodiment, a pair of the serving cells corresponding to the 

CQI messages reported in the same time slot may be required to report CQIs 
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simultaneously. In other words, sending only one of the CQI messages in a time 

slot may not be allowed. For example, C4 and C6 in FIG. 10 may not be allowed 

to be sent alone. 

[0111] In a case where some of the secondary serving cells are deactivated 

that may result in a half-slot transmission, the CQI messages placed in another 

half slot in the same time slot may be repeated to fill the full time slot. 

Alternatively, a new CQI DTX codeword may be introduced, which may be a new 

CQI value not used for the normal range of CQI value, (e.g., CQI value = 0 or CQI 

value = 31 for the case without MIMO configured or MIMO configured and 

single-stream restriction configured; or CQI value = 15 for case with MIMO 

configured and single-stream restriction not configured), to replace the CQI for 

the deactivated cell to avoid a half-slot transmission. Alternatively, a half-slot 

transmission may be allowed by DTXing the transmission for the deactivated 

cell. Alternatively, the active cells may be regrouped and/or remapped so that a 

pair of active cells fill in one slot. In a case of an odd number of active cells, one 

of the active cells may be repeated, or paired with a CQI DTX codeword, or 

DTXed. 

[0112] While configured with 2 HS-DPCCHs with SF of 128, upon 

activation/deactivation of the secondary serving HS-DSCH cells, the serving cells 

may be regrouped, remapped and/or repeated for the CQI (or PCI/CQI) reporting. 

[0113] In one embodiment, per-channel repetition may be used for CQI 

reporting (i.e., per-channel CQI repetition may be independently performed 

within each HS-DPCCH, (either HS-DPCCHl or HS-DPCCH2)) when 2 HS-

DPCCHs with SF of 128 are configured in 8C-HSDPA so that the CQI 

information associated with the serving HS-DSCH cell, the 1st, 2nd, and 3rd 

secondary serving HS-DSCH cells may always be transmitted on HS-DPCCHl 

and the CQI information associated with the 4th, 5th, 6th, and 7th secondary 

serving HS-DSCH cells may be transmitted on HS-DPCCH2 whenever they need 

to be transmitted (i.e., no remapping of CQI information between two HS-

DPCCHs). In a case where four cells are active on an HS-DPCCH, CQI or 

PCI/CQI messages of two active cells are transmitted in one subframe of the HS-
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DPCCH, and CQI or PCI/CQI messages of the other two active cells are 

transmitted in another subframe of the HS-DPCCH in a pre-defined order. For 

example, for HS-DPCCH2, the report for the 4th secondary serving HS-DSCH 

cell (CQI 3 or PCI/CQI 3) and the 6th secondary serving HS-DSCH cell (CQI 4 or 

PCI/CQI 4) are mapped according to FIG. 9, and the report for the 5th secondary 

serving HS-DSCH cell (CQI 3 or PCI/CQI 3) and the 7th secondary serving HS-

DSCH cell (CQI 4 or PCI/CQI 4) are mapped according to FIG. 9. When 

Secondary_Cell_Active is less than 7 the mapping of the CQI or PCI/CQI reports 

may be the same as the case when Secondary_Cell_Active is 7 with the following 

exceptions. 

[0114] In a case where three cells are active on an HS-DPCCH, the HS-

DPCCH physical channel mapping function may map the input bits bk directly to 

the physical channel in the corresponding slot of the CQI (or PCI/CQI) field of 

that subframe while the other slot of the CQI (or PCI/CQI) field is DTXed in the 

subframe in which only one active cell is mapped. 

[0115] In a case where two cells are active on an HS-DPCCH, the active 

cells are remapped within the HS-DPCCH such that a CQI or PCI/CQI message 

of one cell is transmitted in one subframe of the HS-DPCCH and a CQI or 

PCI/CQI message of the other cell is transmitted in another subframe of the HS-

DPCCH, wherein each CQI or PCI/CQI message is repeated to fill in the CQI 

slots of the corresponding subframe. 

[0116] In a case where one cell is active on an HS-DPCCH, a CQI or 

PCI/CQI message of the active cell may be repeated over the two slots of one HS-

DPCCH subframe. The above physical channel mapping rules upon the 

activation/deactivation of secondary serving HS-DSCH cells are applied to both 

primary and secondary HS-DPCCHs. Assuming that a serving HS-DSCH cell is 

associated with HS-DPCCHl, which may be always activated, there is a special 

case where all secondary serving HS-DSCH cells in HS-DPCCH2 are deactivated, 

and thus two CQI (or PCI/CQI) slots of HS-DPCCH2 subframe may be DTXed or 

filled by repeating a CQI DTX codeword. 
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[0117] In another embodiment, a cross-channel remapping and/or 

repetition may be performed for CQI reporting when 2 HS-DPCCHs with SF of 

128 are configured in 8C-HSDPA. If the number of active secondary serving cells 

is equal to 0 (i.e., Secondary_Cell_Active = 0), the CQI or PCI/CQI for the serving 

HS-DSCH cell may be repeated to fill the two slot CQI or PCI/CQI field in HS-

DPCCHl sub-frames while HS-DPCCH2 may be DTXed. 

[0118] If the number of active secondary serving cells is equal to 1 (i.e., 

Secondary_Cell_Active = 1), the CQI or PCI/CQI for each active cell may be 

repeated to fill the two slot CQI or PCI/CQI fields in HS-DPCCHl sub-frame 

while HS-DPCCH2 may be DTXed. In a case where the activated secondary 

serving HS-DSCH cell is associated with HS-DPCCH2 before 

activation/deactivation, the CQI or PCI/CQI for the active secondary serving HS-

DSCH cell may be remapped to two slots of HS-DPCCHl when HS-DPCCH2 is 

DTXed. 

[0119] If the number of active secondary serving cells is equal to 2 or 3 (i.e., 

Secondary_Cell_Active = 2 or 3), the CQI or PCI/CQI for the active cells may be 

remapped to 4 slots of the first and second CQI or PCI/CQI reports of the two HS-

DPCCH 1 sub-frames while HS-DPCCH2 may be DTXed. A first CQI or PCI/CQI 

report is the four CQI or PCI/CQI messages mapped to a first HS-DPCCH 

subframe, and a second CQI or PCI/CQI report is the other four CQI or PCI/CQI 

messages mapped to subsequent HS-DPCCH subframe. In FIG. 11, CO, C2, C4, 

and C6 comprise the first CQI or PCI/CQI report, and Cl, C3, C5, and C7 

comprise the second CQI or PCI/CQI report. 

[0120] In a case where the Secondary_Cell_Active = 2, one of 4 slots of two 

HS-DPCCHl sub-frames for the CQI or PCI/CQI reporting may be DTXed or 

filled by a CQI DTX codeword. 

[0121] If Secondary_Cell_Active > 3, four active cells (including the serving 

HS-DSCH cell) may be remapped to the first and second CQI or PCI/CQI reports 

carried on HS-DPCCHl, and the remaining active secondary serving HS-DSCH 

cells may be remapped to the first and/or second CQI or PCI/CQI reports carried 

on HS-DPCCH2 depending on the number of active secondary serving HS-DSCH 
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cells. In a case of Secondary_Cell_Active = 4 or 5, the CQI or PCI/CQI for each 

active secondary serving HS-DSCH cell remapped to HS-DPCCH2 may be 

repeated to fill the two slot CQI or PCI/CQI field in HS-DPCCH2. In a case of 

Secondary_Cell_Active = 6, the CQI or PCI/CQI for each active cell may fill in one 

slot of HS-DPCCHl or HS-DPCCH2, and the CQI or PCI/CQI for the deactivated 

cell may be DTXed or indicated by a CQI DTX codeword in one slot CQI or 

PCI/CQI field in HS-DPCCH2. 

[0122] Alternatively, in a case that 3-6 active cells are configured without 

MIMO, the cells may be remapped to one HS-DPCCH with SF of 128 as shown in 

FIG. 12. In a case where three cells are configured without MIMO, the three 

cells may be remapped to one group. The HARQ-ACK information for 3C may be 

repeated to fill-in all of the HARQ-ACK slots and the CQI may be repeated to fill 

in the 2-slot CQI field of the HS-DPCCH as shown in FIG. 13, (i.e., the CQI for 

the serving HS-DSCH cell is encoded and repeated in the first CQI report, and 

the CQI for the two secondary cells are jointly coded and repeated in the second 

CQI report). 

[0123] Alternatively, no remapping of the active cells across the two HS-

DPCCHs may be allowed, but the CQI or PCI/CQI for each active cell may be 

repeated to fill the two-slot CQI field of either HS-DPCCHl or HS-DPCCH2 sub-

frames when the number of active cells associated with that HS-DPCCH is no 

more than 2. The CQI field may be DTXed or a CQI DTX codeword may be filled 

in the CQI slot corresponding to the deactivated cell when the number of active 

cells associated with that HS-DPCCH is more than 2. 

[0124] Alternatively, no remapping of the active cells across the two HS-

DPCCHs may be allowed, and the deactivated secondary cell CQI or PCI/CQI 

may be DTXed or replaced by a CQI DTX codeword in the corresponding CQI or 

PCI/CQI slot of either HS-DPCCHl or HS-DPCCH2. 

[0125] Alternatively, in a case where 4 cells in HS-DPCCH2 are activated 

while one or more secondary serving cells in HS-DPCCHl are deactivated, a 

cross-channel remapping may not be allowed over two HS-DPCCH. 
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[0126] In another embodiment, the carrier association may be made semi-

dynamic by not allowing remapping but allowing repeating the CQI or PCI/CQI 

for each active cell to fill the two-slot CQI field in either HS-DPCCHl or HS-

DPCCH2 sub-frame when the number of active cells associated with that HS-

DPCCH is no more than 2. The CQI slot for the deactivated cell may be DTXed 

or a CQI DTX codeword may be filled when the number of active cells associated 

with that HS-DPCCH is more than 2. 

[0127] In another embodiment, the carrier association may be fixed, (i.e., 

no remapping of the active cells across the two HS-DPCCHs is allowed), and the 

CQI or PCI/CQI for the deactivated secondary cells may not be transmitted (i.e., 

DTXed) or replaced with a CQI DTX codeword in the corresponding CQI or 

PCI/CQI slot of either HS-DPCCHl or HS-DPCCH2. 

[0128] Tables 10 and 11 show example carrier associations for either the 

HARQ-ACK field or the PCI/CQI field when different numbers of downlink 

carriers are configured. In the tables, CO denotes either the HARQ-ACK or 

PCI/CQI field for primary serving cell, Cll, C12, ..., Cln, n=l,2,3, denote either 

the HARQ-ACK or PCI/CQI field for the secondary cells carried on the first HS-

DPCCH (HS-DPCCHl), and C21, C22, ..., C2m, m=l,2,3,4, denote the secondary 

cells carried on the second HS-DPCCH(HS-DPCCH2). 

Secondary_ 
Cell_Enabled 

HARQ-
ACKl 

HARQ-
ACK2 

HARQ-
ACK3 

HARQ-
ACK4 

0 CO CO CO CO 
1 CO CO C21 C21 
2 CO CO C21/C22 C21/C22 
3 CO CO C21/C22 C23 
4 CO CO C21/C22 C23/C24 
1 C0/C11 C0/C11 C0/C11 C0/C11 
2 C0/C11 C0/C11 C21 C21 
3 C0/C11 C0/C11 C21/C22 C21/C22 
4 C0/C11 C0/C11 C21/C22 C23 
5 C0/C11 C0/C11 C21/C22 C23/C24 
2 C0/C11 C12 C0/C11 C12 
3 C0/C11 C12 C21 C21 
4 C0/C11 C12 C21/C22 C21/C22 
5 C0/C11 C12 C21/C22 C23 
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6 C0/C11 C12 C21/C22 C23/C24 
3 C0/C11 C12/C13 C0/C11 C12/C13 
4 C0/C11 C12/C13 C21 C21 
5 C0/C11 C12/C13 C21/C22 C21/C22 
6 C0/C11 C12/C13 C21/C22 C23 
7 C0/C11 C12/C13 C21/C22 C23/C24 

Table 10 

Secondary_ 
Cell_Enabled 

HARQ-
ACKl 

HARQ-
ACK2 

HARQ-
ACK3 

HARQ-
ACK4 

0 CO CO CO CO 
1 CO CO C21 C21 
2 CO CO C21/C22 C21/C22 
3 CO CO C21 C22/C23 
4 CO CO C21/C22 C23/C24 
1 C0/C11 C0/C11 C0/C11 C0/C11 
2 C0/C11 C0/C11 C21 C21 
3 C0/C11 C0/C11 C21/C22 C21/C22 
4 C0/C11 C0/C11 C21 C22/C23 
5 C0/C11 C0/C11 C21/C22 C23/C24 
2 CO C11/C12 C0/C11 C12 
3 CO C11/C12 C21 C21 
4 CO C11/C12 C21/C22 C21/C22 
5 CO C11/C12 C21 C22/C23 
6 CO C11/C12 C21/C22 C23/C24 
3 C0/C11 C12/C13 C0/C11 C12/C13 
4 C0/C11 C12/C13 C21 C21 
5 C0/C11 C12/C13 C21/C22 C21/C22 
6 C0/C11 C12/C13 C21 C22/C23 
7 C0/C11 C12/C13 C21/C22 C23/C24 

Ta Die 11 

[0129] Example implementations of carrier association upon 

activation/deactivation are described with reference to FIGS. 14 and 15. FIG. 14 

shows an example per-channel carrier association upon activation/deactivation 

for two HS-DPCCHs with SF=128. FIG. 15 shows an example cross-channel 

carrier association upon activation/deactivation for two HS-DPCCHs with 

SF=128. In these examples, four cells are activated upon activation/deactivation 

(i.e., Secondary_Cell_Active = 3), which are denoted as CO, Cl, C4 and C5. 
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[0130] As shown in FIG. 14, when applying per-channel carrier association 

for both HARQ-ACK and CQI fields, remapping and repetition are performed 

independently within HS-DPCCHl and HS-DPCCH2. As shown in FIG. 15, 

when applying cross-channel carrier association for both HARQ-ACK and CQI 

fields, the HARQ-ACK information for the four serving cells (CO, Cl, C4, C5) are 

regrouped/remapped to the HARQ-ACKl and HARQ-ACK2, which fill in the 

HARQ-ACK slots 1502,1508 in HS-DPCCHl. Additionally, the CQI or PCI/CQI 

for four active cells (CO, Cl, C4, C5) are remapped to four slots 1504, 1506, 1510, 

1512 of the first and second CQI or PCI/CQI reports of the two HS-DPCCHl sub-

frames while the secondary HS-DPCCH is DTXed. 

[0131] Compared to per-channel carrier association, upon 

activation/deactivation for 2 HS-DPCCHs with SF=128 in 8C-HSDPA, cross-

channel carrier association may reduce the cubic metric (CM) value as HS-

DPCCH2 may be DTXed to save power. 

[0132] Carrier association upon carrier activation/deactivation or 

configuration may be defined by dividing the total active carriers into two groups 

with the constraint that no more than 4 carriers belong to any of the groups, and 

then mapping all carriers of each group to either HS-DPCCHl or HS-DPCCH2 by 

one or any combination of HARQ-ACK and CQI carrier association embodiments 

described hereinbefore. 

[0133] For example, in a case of 4 active carriers, 2 carriers may be 

associated with HS-DPCCHl and the other 2 carriers may be associated with 

HS-DPCCH2 as shown in FIG. 14. Alternatively, 4 carriers may be associated 

with HS-DPCCHl and 0 carriers may be associated with HS-DPCCH2 (i.e., HS-

DPCCH2 may be DTXed) as shown in FIG. 15. Alternatively, 3 carriers may be 

associated with HS-DPCCHl and 1 carrier may be associated with HS-DPCCH2. 

Alternatively, 1 carrier may be associated with HS-DPCCHl and 3 carriers may 

be associated with HS-DPCCH2. 

[0134] For another example, in a case of 6 active carriers, 3 carriers may be 

associated with HS-DPCCHl and the other 3 carriers may be associated with 

HS-DPCCH2. Alternatively, 4 carriers maybe associated with HS-DPCCHl and 
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2 carriers may be associated with HS-DPCCH2. Alternatively, 2 carriers may be 

associated with HS-DPCCHl and 4 carriers may be associated with HS-

DPCCH2. 

[0135] Embodiments for a special case of 6C/5C configuration without 

MIMO are disclosed hereafter. When six or five serving cells are configured 

without MIMO being configured in any cells, the number of the transport blocks 

supported by the uplink feedback is reduced significantly. For 6C/5C without 

MIMO, one HS-DPCCH with SF=128 may be used with the frame format as 

shown in FIG. 5 (HS-DPCCHl only). One HS-DPCCH with SF=128 may carry 

two sets of HARQ-ACK and CQI messages. The slot format 1 as specified in 

Table 1 and the corresponding channelization code specified in Table 2 may be 

applied to the HS-DPCCH frame format for the 6C case. 

[0136] For HARQ-ACK encoding, the configured serving cells may be 

divided into two groups. Each group contains three cells (for 5C configuration, 

the second group may contain 2 cells). For example, the primary serving cell and 

the first and second serving cells may be placed in group 1, and the third to fifth 

cells may be placed in group 2. 

[0137] The ACK/NACK feedback from all the cells in a group may be jointly 

encoded, as shown in Table 12, where A, N, or D stands for ACK, NACK, and 

DTX, respectively. For a 5C configuration, a dummy cell is assumed in the 

second group and has a DTX status corresponding to the location for the last cell. 

As a result of encoding, two HARQ-ACK codewords are generated. 

A/D/D 1 1 1 1 1 1 1 1 1 1 
N/D/D 0 0 0 0 0 0 0 0 0 0 
D/A/D 1 1 1 1 1 0 0 0 0 0 
D/N/D 0 0 0 0 0 1 1 1 1 1 
D/D/A 1 1 0 0 0 1 1 0 0 0 
D/D/N 0 0 1 1 1 0 0 1 1 1 
A/A/D 1 0 1 0 1 0 1 0 1 0 
A/N/D 1 1 0 0 1 1 0 0 1 1 
N/A/D 0 0 1 1 0 0 1 1 0 0 
N/N/D 0 1 0 1 0 1 0 1 0 1 
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A/D/A 1 0 1 1 0 1 1 0 0 1 
A/D/N 0 1 0 1 1 0 1 0 0 1 
N/D/A 0 0 0 1 1 1 1 0 1 0 
N/D/N 1 0 0 1 1 1 0 1 0 0 
D/A/A 0 1 1 1 0 1 0 0 1 0 
D/A/N 1 0 1 0 0 1 0 1 1 0 
D/N/A 0 1 1 0 0 0 1 0 1 1 
D/N/N 0 0 0 0 1 0 1 0 1 1 
A/A/A 1 1 0 1 0 0 1 1 1 0 
A/A/N 0 1 1 0 1 1 1 1 0 0 
A/N/A 1 0 0 1 0 0 0 0 1 1 
A/N/N 0 0 1 0 1 1 0 0 0 1 
N/A/A 1 1 1 0 0 0 0 1 0 1 
N/A/N 0 1 0 0 1 0 0 1 1 0 
N/N/A 1 0 0 0 1 0 1 1 0 1 
N/N/N 1 1 1 1 0 1 0 1 0 0 

PI ̂ E/POST 
PRE 0 0 10 0 10 0 1 0 POST 0 1 0 0 1 0 0 1 0 0 

Table 12 

[0138] In Table 12, the D/D/D state is not included because it is implied by 

no transmission over the HS-DPCCH. For 6C/5C configurations, when all the 

serving cells in a group have DTX status, a half slot transmission may occur. 

[0139] To avoid the half-slot transmission, a DTX codeword may be 

introduced in the above table. One of the codewords in Table 13 may be used as 

the DTX codeword. Any of the selections will give a minimum distance of 3 to 

other codewords in the codebook specified in Table 12, and a minimum distance 

of 4 to the key codewords (A/A/A, A/A/N, A/N/A, N/A/A). 

codeword 1 0 0 0 1 0 1 0 1 1 0 
codeword 2 0 0 0 1 1 1 1 1 0 1 
codeword 3 0 1 0 1 0 1 1 0 1 1 
codeword 4 0 1 0 1 1 1 0 0 0 0 
codeword 5 0 1 1 1 1 0 1 0 1 0 
codeword 6 1 0 0 1 1 1 1 1 0 
codeword 7 1 0 0 1 1 0 1 0 0 0 
codeword 8 1 0 1 1 1 1 0 0 1 0 

Tab e 13 
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[0140] Alternatively, the DTX codeword may be selected from Table 14, 

which will provide a minimum distance > 4 to the key codewords (A/A/A, A/A/N, 

A/N/A, N/A/A) and the number of the codewords that have a distance of 2 to a 

selected DTX codeword is reduced. 

codeword 1 0 0 0 0 0 1 1 0 0 1 
codeword 2 0 0 0 0 1 1 0 1 1 1 
codeword 3 0 0 0 1 0 1 1 0 0 0 
codeword 4 0 0 1 1 0 1 1 1 1 1 
codeword 5 0 0 1 1 1 0 0 0 0 0 
codeword 6 0 0 1 1 1 0 1 0 0 1 
codeword 7 0 0 1 1 1 1 1 0 1 1 
codeword 8 0 1 0 1 1 1 0 1 1 1 
codeword 9 0 1 1 1 1 1 0 0 1 1 
codeword 10 1 0 0 0 1 1 0 0 0 0 
codeword 11 1 0 0 0 1 1 1 0 0 1 
codeword 12 1 0 1 0 1 1 1 0 1 1 
codeword 13 1 1 0 1 1 1 1 0 0 1 

Table 14 

[0141] Alternatively, the DTX codeword may be selected from Table 15, 

which will provide a minimum distance of 3 to other codewords in the codebook. 

codeword 1 0 0 0 1 0 0 0 1 1 0 
codeword 2 0 0 1 1 0 0 0 0 0 1 
codeword 3 0 0 1 1 1 1 1 1 0 1 
codeword 4 0 1 0 0 0 0 1 1 0 1 
codeword 5 0 1 1 0 0 1 0 1 1 1 
codeword 6 0 1 1 0 1 1 0 1 1 1 
codeword 7 0 1 1 1 0 0 0 0 0 1 
codeword 8 0 1 1 1 1 0 1 1 1 
codeword 9 1 0 0 0 0 1 0 0 0 1 
codeword 10 1 0 0 0 0 1 0 1 0 1 
codeword 11 1 0 0 1 0 0 1 0 0 
codeword 12 1 0 1 0 0 0 1 1 1 1 
codeword 13 1 0 1 0 1 0 0 1 0 
codeword 14 1 0 1 1 0 0 1 1 1 1 
codeword 15 1 0 1 1 1 1 0 0 1 1 
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codeword 16 1 1 0 0 0 0 0 0 1 0 
codeword 17 1 1 0 0 1 1 1 1 1 0 
codeword 18 1 1 0 1 0 1 1 0 1 1 
codeword 19 1 1 0 1 1 0 0 1 0 1 
codeword 20 1 1 0 1 1 0 0 1 1 1 
codeword 21 1 1 1 0 0 0 0 0 1 0 
codeword 22 1 1 1 0 1 0 1 0 0 1 
codeword 23 1 1 1 0 1 1 1 0 0 1 

Table 15 

[0142] Alternatively, the PRE or POST codewords in Table 12 may be used 

as the DTX codeword. 

[0143] When some of the secondary serving cells are deactivated in 6C/5C 

cases, there is no need to report the HARQ-ACK information associated with the 

inactive cells. The carrier association to the HARQ-ACK messages may be 

remapped to improve the transmission reliability or power efficiency of the HS-

DPCCH. 

[0144] If all the serving cells in a group are deactivated, a half-slot 

transmission may occur. To avoid a half-slot transmission, the serving cells may 

be remapped and regrouped once the activation/deactivation of cells occurs. The 

ACK/NACK information in a group is then jointly encoded. If one HARQ-ACK 

message is left empty because of not enough active cells, the other HARQ-ACK 

message may be repeated in an HARQ-ACK slot. 

[0145] Denote a serving HS-DSCH cell as CO and all active secondary 

serving cells as Cl,C2,..., Cn, n=Secondary_Cell_Active. Tables 16 and 17 show 

example carrier association for 6C/5C cases. The rows in Tables 16 and 17 may 

be combined in any arrangement to form a new carrier association table. 

Secondary_ 
Cell Active 

HARQ-
ACKl 

HARQ-
ACK2 

0 CO CO 
1 C0/C1 C0/C1 
2 C0/C1/C2 C0/C1/C2 
3 C0/C1/C2 C3 
4 C0/C1/C2 C3/C4 
5 C0/C1/C2 C3/C4/C5 

Table 16 
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Secondary_ HARQ- HARQ-
Cell Active ACKl ACK2 

0 CO CO 
1 C0/C1 C0/C1 
2 C0/C1/C2 C0/C1/C2 
3 CO C1/C2/C3 
4 C0/C1 C2/C3/C4 
5 C0/C1/C2 C3/C4/C5 

Table 17 

[0146] Alternatively, the carrier association for the configured secondary 

serving cells may remain the same, (i.e., no remapping is performed when 

activation/deactivation of cells occurs), but when all the serving cells in the 

second group are deactivated, HARQ-ACKl may be repeated in HARQ-ACK2. 

[0147] With the slot format 1 of SF=128 for HS-DPCCH, two CQI messages 

are available in a sub-frame as shown in FIG. 11. For CQI reporting in 6C/5C 

cases, the CQIs may be paired and/or jointly encoded and then transmitted in a 

time division multiplexing (TDM) fashion over different sub-frames. The 

minimum CQI feedback cycle may be made equal to 4 ms. Alternatively, the 

CQIs for each serving cell may be independently encoded and transmitted in a 

TDM fashion, which will result in a longer CQI feedback cycle. 

[0148] Alternatively, the number of PCI/CQI messages that need to be 

transmitted may be reduced by sending a single PCI/CQI message for each pair 

of carriers. This has an effect of reducing the number of PCI/CQI messages by 

half. The single message for each pair may include an average PCI/CQI value for 

the paired carriers, or one PCI/CQI value and a delta value of the difference 

between the two PCI/CQI values, or a jointly coded value. 

[0149] The secondary serving cells for the 6C/5C cases may be activated or 

deactivated dynamically via LI signaling, (i.e., high speed shared control channel 

(HS-SCCH) order). Multiple secondary serving cells may activated and 

deactivated simultaneously by one HS-SCCH order. Table 18 shows an example 

activation and deactivation state table for 6C/5C cases. Table 19 shows an 

example bit assignment for an HS-SCCH order that is mapped to the activation 
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and deactivation states in Table 18. It should be noted that Tables 18 and 19 are 

provided as an example, and other forms of the bit assignment are also possible. 

Activation Status of Secondary Serving HS-DSCH cells and 
Secondary Uplink Frequency 
A = Activate; D = De-activate 

^st 2nd 3rd 4th 5th 
secondary secondary secondary secondary secondary secondary 

state 
number 

serving 
cell 

serving 
cell 

serving 
cell 

serving 
cell 

serving 
cell 

uplink 
frequency 

1 D D D D D D 
2 A D D D D D 
3 A D D D D A 
4 D A D D D D 
5 A A D D D D 
6 A A D D D A 
7 D D A D D D 
8 A D A D D D 
9 A D A D D A 

10 D A A D D D 
11 A A A D D D 
12 A A A D D A 
13 D D D A D D 
14 A D D A D D 
15 A D D A D A 
16 D A D A D D 
17 A A D A D D 
18 A A D A D A 
19 D D A A D D 
20 A D A A D D 
21 A D A A D A 
22 D A A A D D 
23 A A A A D D 
24 A A A A D A 
25 D D D D A D 
26 A D D D A D 
27 A D D D A A 
28 D A D D A D 
29 A A D D A D 
30 A A D D A A 
31 D D A D A D 
32 A D A D A D 
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33 A D A D A A 
34 D A A D A D 
35 A A A D A D 
36 A A A D A A 
37 D D D A A D 
38 A D D A A D 
39 A D D A A A 
40 D A D A A D 
41 A A D A A D 
42 A A D A A A 
43 D D A A A D 
44 A D A A A D 
45 A D A A A A 
46 D A A A A D 
47 A A A A A D 
48 A A A A A A 

Table 18 

Order Type Order Mapping state 
(xodt,l, xodt,2, xodt,3 ) Xord, 1 Xord,2 Xord,3 number 

0 0 0 1 
0 0 1 2 
0 1 0 3 

001 0 1 1 4 001 
1 0 0 5 
1 0 1 6 
1 1 0 7 
1 1 1 8 
0 0 0 9 
0 0 1 10 
0 1 0 11 

010 0 1 1 12 010 
1 0 0 13 
1 0 1 14 
1 1 0 15 
1 1 1 16 

Oil 0 0 0 17 
0 0 1 18 
0 1 0 19 
0 1 1 20 
1 0 0 21 

-44-



WO 2012/094639 PCT/US2012/020551 

1 0 1 22 
1 1 0 23 
1 1 1 24 
0 0 0 25 
0 0 1 26 
0 1 0 27 

100 
0 1 1 28 

100 
1 0 0 29 
1 0 1 30 
1 1 0 31 
1 1 1 32 
0 0 0 33 
0 0 1 34 
0 1 0 35 

101 
0 1 1 36 

101 
1 0 0 37 
1 0 1 38 
1 1 0 39 
1 1 1 40 
0 0 0 41 
0 0 1 42 
0 1 0 43 

110 
0 1 1 44 

110 
1 0 0 45 
1 0 1 46 
1 1 0 47 
1 1 1 48 

Table 19 

[0150] Another special case is the 8 or 7 carriers configuration (8C/7C 

cases) without MIMO being configured in any cells. For the special case of 8C-

HSDPA, where no MIMO is configured in any cells, the total number of transport 

block to be supported is 8. FIG. 16 shows an example HS-DPCCH frame format 

with SF=128 for 8C-HSDPA 8C/7C special cases. The ACK/NACK messages for 4 

carriers may be jointly encoded. HARQ-1 and HARQ-2 for four cells (or four cells 

and three cells), respectively, are transmitted on a first time slot 1602, and CQI 

reports are transmitted on second and third time slots 1604, 1606. A codebook 

for the HARQ-ACK feedback for 8C/7C without MIMO needs to accommodate 80 

(34 - 1 = 80) composite HARQ-ACK states for four serving cells that are jointly 
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encoded, excluding PRE and POST codewords. The composite ACK/NACK states 

of the four cells are listed in Table 20. 

D/D/D/A D/A/D/N D/N/A/D A/D/A/A A/A/A/N A/N/N/D N/D/N/A N/A/N/N 
D/D/D/N D/A/A/D D/N/A/A A/D/A/N A/A/N/D A/N/N/A N/D/N/N N/N/D/D 
D/D/A/D D/A/A/A D/N/A/N A/D/N/D A/A/N/A A/N/N/N N/A/D/D N/N/D/A 
D/D/A/A D/A/A/N D/N/N/D A/D/N/A A/A/N/N N/D/D/D N/A/D/A N/N/D/N 
D/D/A/N D/A/N/D D/N/N/A A/D/N/N A/N/D/D N/D/D/A N/A/D/N N/N/A/D 
D/D/N/D D/A/N/A D/N/N/N A/A/D/D A/N/D/A N/D/D/N N/A/A/D N/N/A/A 
D/D/N/A D/A/N/N A/D/D/D A/A/D/A A/N/D/N N/D/A/D N/A/A/A N/N/A/N 
D/D/N/N D/N/D/D A/D/D/A A/A/D/N A/N/A/D N/D/A/A N/A/A/N N/N/N/D 
D/A/D/D D/N/D/A A/D/D/N AIAIAID A/N/A/A N/D/A/N N/A/N/D N/N/N/A 
D/A/D/A D/N/D/N A/D/A/D A/A/A/A A/N/A/N N/D/N/D N/A/N/A N/N/N/N 

Tab Le 20 
[0151] In order to reduce the number of codewords, some states in Table 20 

may be consolidated. In one embodiment, the downlink control signaling 

procedure may be modified such that a WTRU is informed about the 

transmission status from the serving cells, and some of the ACK/NACK states 

would never occur. This may be achieved by pairing the two carriers in downlink 

physical channels that report the transport block sizes of the HS-DPSCH. 

[0152] When both serving cells are transmitting data to a WTRU 

configured with the 8C/7C special mode in a sub-frame, a type 3 HS-SCCH may 

be used for the control signaling which is capable of reporting downlink control 

information (such as transport block size, modulation parameters, etc.) to a 

WTRU for two data streams. The two sets of control information may be 

associated with the downlink transmissions from the two cells. Therefore, only 

one HS-SCCH may be sent on either of the carriers. Alternatively, the HS-SCCH 

may be sent on both carriers to improve the reliability of reception. When one 

cell is transmitting data to the WTRU among the pair of cells in a sub-frame, 

type 1 HS-SCCH may be transmitted on the carrier that is transmitting the HS-

PDSCH. Thus, if a type 1 HS-SCCH is received at the WTRU in a sub-frame, it 

implies that the other serving cell in the pair is DTXed. With this HS-SCCH 

configuration, the ACK/NACK states for the two cells may be reduced as shown 

in Table 21. 
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D/D ^ D 
D/A and A/D -> A 
D/N and N/D ^ N 

A/A ^ A/A 
A/N -> A/N 
N/A ^ N/A 
N/N ^ N/N 

Table 21 

[0153] Table 22 shows an example codebook for the 8C/7C special cases 

after applying the consolidation. 

A/D 1 1 1 1 1 1 1 1 1 1 A/A/A 0 1 1 0 0 0 0 1 0 0 
N/D 0 0 0 0 0 0 0 0 0 0 A/A/N 1 1 1 0 0 1 1 0 1 0 

A/A/D 1 0 1 0 1 1 1 1 0 1 A/N/A 1 0 1 1 1 0 0 1 1 0 
A/N/D 1 1 0 1 0 1 0 1 1 1 A/N/N 0 0 1 1 0 1 0 0 0 1 
N/A/D 0 1 1 1 1 0 1 0 1 1 N/A/A 0 1 0 1 1 1 1 1 0 0 
N/N/D 1 0 0 1 0 0 1 0 0 0 N/A/N 1 1 0 0 1 0 0 0 0 1 

D/A 0 0 0 0 0 0 1 1 1 1 N/N/A 0 0 0 0 1 1 0 0 1 0 
D/N 1 1 1 1 1 1 0 0 0 0 N/N/N 0 1 0 0 0 1 1 0 0 1 

D/A/A 1 0 0 0 1 0 0 0 1 1 A/A/AA 0 1 1 0 1 1 0 1 1 1 
D/A/N 0 1 0 0 0 0 1 1 0 1 A/A/A/N 1 0 1 1 0 0 1 1 1 1 
D/N/A 0 0 0 1 1 1 1 1 1 0 A/A/N/A 1 1 0 1 1 1 1 0 0 1 
D/N/N 1 1 1 1 1 0 0 1 0 0 A/A/N/N 0 1 1 1 0 1 1 1 0 0 

A/A 1 1 0 1 0 0 0 0 1 1 A/N/A/A 0 0 0 1 1 0 0 1 0 1 
A/N 0 0 1 1 1 0 1 0 0 1 A/N/A/N 1 1 1 0 0 0 0 0 0 1 
N/A 1 0 0 1 0 1 1 1 0 0 A/N/N/A 1 0 0 0 0 1 0 1 0 0 
N/N 0 1 1 0 0 1 0 1 0 1 A/N/N/N 0 0 1 1 0 1 0 0 0 1 

A/A/A 1 0 1 0 0 1 1 0 0 0 N/A/A/A 1 1 0 0 1 0 1 1 1 0 
A/A/N 1 0 0 1 0 1 0 1 0 1 N/A/A/N 0 0 1 0 1 0 1 0 0 0 
A/N/A 0 0 1 1 1 0 1 0 0 1 N/A/N/A 1 0 1 1 1 1 0 0 1 0 
A/N/N 0 1 1 1 0 1 0 0 1 1 N/A/N/N 1 1 1 0 0 1 1 0 1 0 
N/A/A 1 1 0 1 0 0 1 0 1 0 N/N/A/A 0 1 0 1 0 0 0 0 1 0 
N/A/N 1 1 0 0 0 1 0 1 1 0 N/N/A/N 0 0 1 0 0 0 0 1 1 0 
N/N/A 0 1 1 0 1 0 1 0 1 0 N/N/N/A 0 1 0 0 1 1 0 0 0 0 
N/N/N 0 0 1 0 1 1 0 1 0 1 N/N/N/N 0 0 0 0 0 1 1 0 1 1 

Tab e 22 
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[0154] The above embodiment may be extended to other cases, such as 7C 

with MIMO configured in one serving cell, 6C with MIMO configured in two 

serving cells, or 5C with MIMO configured in three serving cells, where the 

serving cells configured in MIMO mode do not need to be paired in the HS-SCCH 

transmission. 

[0155] This embodiment may also be applied to the 6C/5C special cases 

described hereinbefore where the ACK/NACK status for non-configured serving 

cells are denoted by DTX. 

[0156] In another embodiment, the codebook reduction may be achieved by 

introducing the concept of restricted downlink transmission. For example, the 

configured serving cells maybe paired and the HS-PDSCH transmissions maybe 

allowed at a sub-frame if both serving cells are scheduled for data transmission. 

The ACK/NACK encoding as specified in Table 22 may be then applied. 

[0157] In another embodiment, a grouped DTX reporting may be 

introduced for the paired serving cells as shown in Table 23. The ACK/NACK 

encoding as specified in Table 22 may be then applied. 

D/D 
D/N ^ D 
N/D 
D/A ^ D/A 
A/D ^ A/D 
A/A ^ A/A 
A/N A/N 
N/A N/A 
N/N ^ N/N 

Table 23 

[0158] The amount of the feedback information for 8C-HSDPA may be 

reduced by bundling MIMO steams or carriers for a grouped reporting. The 

ACK/NACK feedback for the general cases with MIMO configured may be 

simplified by grouping ACK/NACK reporting for the primary and secondary 

streams. Table 24 shows an example ACK/NACK grouping. With this scheme, 

the codebook in Table 22 may be used for the 8C general cases as well. 
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Actual HARQ-ACK states Reported HARQ-ACK states 
A A 
N N 

AA A 
NA N 
AN N 
NN N 

Table 24 

[0159] Alternatively or additionally, the serving cells may be paired for the 

grouped HARQ-ACK reporting. For example, the third serving cell and the 

seventh serving cell may be paired and the HARQ-ACK states for the two cells 

may be grouped as in Table 24 for either the primary stream or the secondary 

stream. With this embodiment, the slot format with SF=128 may be used for the 

8C general cases. 

[0160] A CQI or PCI/CQI may be reported to network in a TDM fashion 

with a longer feedback cycle. Alternatively, the CQIs (CQIs/PCIs) of a pair of 

serving cells may be combined into one set of feedback, for example, by averaging 

the two CQIs, selecting the worst CQI corresponding to the worst channel or 

carrier, or selecting the best CQI corresponding to the best channel or carrier. 

[0161] Alternatively, the feedback reported for one cell may be used as the 

basis for the feedback reported for one or more other cells. A WTRU may report 

the combination of N base CQI(s) and up to N corresponding sets of delta (or 

differential) CQI(s) to the network. A base CQI may be the medium, average, 

best (i.e., corresponding to the best channel/carrier), or worst of all CQIs, and the 

delta (or differential) CQI is defined as the difference with respect to the base 

CQI. The base CQI may be the average or best CQI of all carriers within one 

frequency band, and the delta CQI may be the offset CQI of each carrier within 

the frequency band with respect to the base CQI. The base CQI may be the 

actual CQI of a specific cell. 

[0162] N is an integer value equal to or greater than 1, which may be pre­

defined or signaled by a higher layer depending on the carrier configuration such 
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as the number of carriers configured within a frequency band, or MIMO 

configuration, carrier activation/deactivation status, or other factors affecting the 

feedback CQI payload. For example, if all carriers are configured across two 

frequency bands, N may be selected as the total number of bands that all 

configured carriers are crossing, (i.e., N=2 in this example). 

[0163] The number of delta CQIs may depend on the number of configured 

carriers paired with the base CQI, or the number of activated carriers paired 

with the base CQI. The pairing of the base CQI and the delta CQI may be pre­

defined or signaled by a higher layer based on predetermined rules. 

[0164] The base CQI and the delta CQI may be reported in a frequency 

division multiplexing (FDM) fashion. Alternatively, the base CQI and the delta 

CQI may be reported in a TDM fashion, (i.e., one base CQI is reported in 

transmit time interval (TTI) k, and the delta CQI with respect to the based CQI 

is reported in a subsequent TTI. Alternatively, the base CQI and the delta CQI 

may be reported in a mix of FDM and TDM fashion. 

[0165] Embodiments for HS-DPCCH power offset setting in 8C-HSDPA are 

described hereafter. 

[0166] In 8C-HSDPA, different HS-DPCCH slot formats may be used based 

on the number of carriers configured or activated at the WTRU. The HARQ-ACK 

power offset may be dependent on the number of carriers that have MIMO 

configured. The probability of detection error and misdetection for a specific false 

alarm target, (e.g., 1% or 10%), may be used as the metric to determine the 

HARQ-ACK power offset on a per stream basis denoted as Pe_str, or on a per 

codeword basis denoted as Pe_cw, or RLC retransmission probability denoted as 

Pr_RLC. The performance target for Pe_str, Pe_cw, and Pr_RLC may be 

respectively 1% , 1% and 0.01% when designing the power offset rules for HARQ-

ACK. Given different configurations such as the number of carriers activated 

and the number of carriers that have MIMO configured, the maximum power 

offset required to maintain the performance target for the codebooks may be 

obtained through simulation, and various power offset setting schemes for 
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HARQ-ACK field, (i.e., HS-DPCCH slots carrying HARQ-ACK), when 

Secondary_Cell_Active is bigger than 3, (i.e., for 8C-HSDPA), are disclosed below. 

[0167] For the general case where a spreading factor of 64 is used, the 

HARQ-ACK power offset setting may be defined as in Table 25. In general, 

higher power offset is assumed for almost every case of SF=64 to compensate the 

spreading gain loss due to use of a smaller spreading factor. In tables below, the 

values for AACK, ANACK and ACQI are set by higher layers and are translated to the 

quantized amplitude ratios Ahs. 

Secondary_ 
Cell_Active Condition 

Ahs equals the quantized amplitude ratio 
translated from 

Secondary_ 
Cell_Active Condition 

Composite HARQ-ACK n 
one time s 

tessage(s) sent in 
ot Secondary_ 

Cell_Active Condition 
contains at 
least one 

ACK but no 
NACK 

contains at 
least one 

NACK but 
no ACK 

contains both 
ACK and NACK 
or is a PRE or is 

a POST 

1 AACK+1 ANACK +1 MAX( AACK+1, 
ANACK+1) 

2 

Secondary_Cell_En 
abled is 2 and 
MIMO is not 

configured in any 
cell 

AACK+1 ANACK +1 MAX( AACK+1, 
ANACK+1) 2 

Otherwise AACK +2 ANACK +2 MAX( AACK +2, 
ANACK +2) 

3 AACK +2 ANACK +2 MAX( AACK +2, 
ANACK +2) 

4 AACK +3 ANACK +3 MAX( AACK +3, 
ANACK +3) 

5 AACK +3 ANACK +3 MAX( AACK +3, 
ANACK +3) 

6 AACK +3 ANACK +3 MAX( AACK +3, 
ANACK +3) 

7 AACK +3 ANACK +3 MAX( AACK +3, 
ANACK +3) 

Table 25 

[0168] Alternatively, to guarantee the HARQ-ACK performance for all 

possible cases including the worst case which requires the most power, the 

-51-



WO 2012/094639 PCT/US2012/020551 

HARQ-ACK power offset setting for all cases when Secondary_Cell_Active > 3 

with SF=64 may be defined as in Table 26. 

Ahs equals the quantized amplitude ratio 
translated from 

Secondary_ Condition 

Composite HARQ-ACK message(s) sent in one 
time slot 

Cell_Active Condition 
contains at contains at contains both 
least one least one ACK and NACK 

ACK but no NACK but or is a PRE or is a 
NACK no ACK POST 

1 AACK+1 ANACK+1 MAX( AACK+1, 
ANACK +1) 

2 

Secondary_Cell 
_Enabled is 2 
and MIMO is 
not configured 

in any cell 

AACK+1 ANACK+1 MAX( AACK+1, 
ANACK +1) 

Otherwise AACK +2 ANACK +2 MAX( AACK +2, 
ANACK +2) 

3 AACK +2 ANACK +2 MAX( AACK +2, 
ANACK +2) 

4 AACK +4 ANACK +4 MAX( AACK +4, 
ANACK +4) 

5 AACK +4 ANACK +4 MAX( AACK +4, 
ANACK +4) 

6 AACK +4 ANACK +4 MAX( AACK +4, 
ANACK +4) 

7 AACK +4 ANACK +4 MAX( AACK +4, 
ANACK +4) 

r ^able 26 

[0169] For the special case of 6C/5C without MIMO when SF=128 is used, 

the HARQ-ACK power offset may be set less conservatively so that the 

interference level may be decreased. The power offset may be reduced by 1 as 

compared to the corresponding configuration with the general case where SF=64 

is used. For example, the HARQ-ACK power offset setting when 

Secondary_Cell_Active = 4 or 5 without MIMO and SF=128 is used may be 

defined as in Table 27. For another example, the HARQ-ACK power offset 

setting when Secondary_Cell_Active = 4 or 5 without MIMO when SF=128 is 

used may be defined as in Table 28. 
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Secondary_ 
Cell_Active Condition 

Ahs equals the quantized amplitude 
ratio translated from 

Secondary_ 
Cell_Active Condition 

Composite HARQ-ACK message(s) 
sent in one time slot 

Secondary_ 
Cell_Active Condition contains 

at least 
one 

ACK 
but no 
NACK 

contains at 
least one 

NACK but 
no ACK 

contains both 
ACK and 

NACK or is a 
PRE or is a 

POST 

4 

Secondary_Cell_Enabled 
is 4 and MIMO is not 
configured in any cell 

AACK +2 ANACK +2 MAX( AACK +2, 
ANACK +2) 4 

Otherwise AACK +3 ANACK +3 MAX( AACK +3, 
ANACK +3) 

5 

Secondary_Cell_Enabled 
is 5 and MIMO is not 
configured in any cell 

AACK +2 ANACK +2 MAX( AACK +2, 
ANACK +2) 5 

Otherwise AACK +3 ANACK +3 MAX( AACK +3, 
ANACK +3) 

Table 27 

Secondary_ 
Cell_Active Condition 

Ahs equals the quantized amplitude ratio 
translated from 

Secondary_ 
Cell_Active Condition 

Composite HARQ-ACK message(s) sent 
in one time slot Secondary_ 

Cell_Active Condition contains 
at least 

one ACK 
but no 
NACK 

contains at 
least one 

NACK but 
no ACK 

contains both 
ACK and 

NACK or is a 
PRE or is a 

POST 

4 

Secondary_Cell_Enabled 
is 4 and MIMO is not 
configured in any cell 

AACK +3 ANACK +3 MAX( AACK +3, 
ANACK +3) 4 

Otherwise AACK +4 ANACK +4 MAX( AACK +4, 
ANACK +4) 

5 

Secondary_Cell_Enabled 
is 5 and MIMO is not 
configured in any cell 

AACK +3 ANACK +3 MAX( AACK +3, 
ANACK +3) 5 

Otherwise AACK +4 ANACK +4 MAX( AACK +4, 
ANACK +4) 

Table 28 
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[0170] Alternatively, the special case of 6C/5C without MIMO (SF=128) 

and with MIMO (SF=64) may be treated the same, and the HARQ-ACK power 

offset settings for 6C/5C without MIMO (SF=128) may be defined as in Tables 25 

or 26. 

[0171] It should be noted that the power offset proposed in Table 25 

through Table 28 for both general and special case may be jointly specified in a 

combined table in various forms. 

[0172] Similarly, for the special cases of 8C/7C configuration without 

MIMO when SF=128 is used, the power offset may be reduced by 1 as compared 

to the corresponding configuration with the general case where SF=64 is used. 

Alternatively, different HARQ power offset setting from Table 27 and 28 may be 

defined to account for the performance of the joint codebook for 4 serving cells in 

Table 22. 

[0173] In 8C-HSDPA, different HS-DPCCH channel formats are used based 

on the number of carriers configured/activated at the WTRU. The CQI power 

offset may be dependent on the number of carriers that have MIMO configured. 

In a case where an HS-DPCCH CQI transmission is on a per carrier basis in 8C-

HSDPA with a minimum feedback cycle of 4 ms and a different processing gain, 

(i.e., SF=128 used for the special case of 6C/5C or 8C/7C configuration without 

MIMO and SF=64 for the rest configuration in 8C-HSDPA), the HS-DPCCH 

power setting for HS-DPCCH slots carrying CQI is set forth below. 

[0174] In 8C-HSDPA, if Secondary_Cell_Active > 3 when SF=64 is used, 

the CQI power offset setting may be defined as in Table 29. 

Secondary_Cell_ 
Active Condition 

Ahs equals the quantized 
amplitude ratio translated from 

Secondary_Cell_ 
Active Condition MIMO is 

not 
configured 

in a cell 

MIM 
configurec 

O is 
in a cell 

Secondary_Cell_ 
Active Condition MIMO is 

not 
configured 

in a cell 
CQI of 
Type A 

CQI of 
Type B 

0 - ACQI ACQI +1 ACQI 

1 
Secondary_Cell_Enabled 

is 1 and MIMO is not 
configured in any cell 

ACQI +1 N/A N/A 
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Otherwise ACQI ACQI +1 ACQI 
2 (Note 1) Secondary_Cell_Enabled 

is 2 and MIMO is not 
configured in any cell 

ACQI N/A N/A 
2 

(Note 2) 

Secondary_Cell_Enabled 
is 2 and MIMO is not 
configured in any cell ACQI +1 N/A N/A 

2 Otherwise ACQI +1 ACQI +2 ACQI +1 
3 ACQI +1 ACQI +2 ACQI +1 
4 ACQI +2 ACQI +3 ACQI +2 
5 ACQI +2 ACQI +3 ACQI +2 
6 ACQI +2 ACQI +3 ACQI +2 
7 ACQI +2 ACQI +3 ACQI +2 

Note 1: When the WTRU transmits a CQI report for the serving HS-! 
cell in a subframe. 
Note 2: When the WTRU transmits a composite CQI report for 1st an 
secondary serving HS-DSCH cells in a subframe. 

DSCH 

d 2nd 

Table 29 

[0175] Alternatively, to conservatively compensate the loss of processing 

gain due to SF=64, the CQI power offset setting may be defined as in Table 30. 

Secondary_ 
Cell_Active 

Condition 

Ahs equals the quantized amplitude 
ratio translated from 

Secondary_ 
Cell_Active 

Condition MIMO is 
not 

configured 
in a cell 

MIMO is configured 
in a cell 

Secondary_ 
Cell_Active 

Condition MIMO is 
not 

configured 
in a cell 

CQI of 
Type A 

CQI of 
Type B 

0 - ACQI ACQI +1 ACQI 

1 
Secondary_Cell_Enabled is 1 
and MIMO is not configured 

in any cell 
ACQI +1 N/A N/A 

1 Otherwise ACQI ACQI +1 ACQI 

2 (note 1) Secondary_Cell_Enabled is 2 
and MIMO is not configured 

in any cell 

ACQI N/A N/A 

2 (note 2) 

Secondary_Cell_Enabled is 2 
and MIMO is not configured 

in any cell ACQI +1 N/A N/A 
2 Otherwise ACQI +1 ACQI +2 ACQI +1 
3 ACQI +1 ACQI +2 ACQI +1 
4 ACQI +3 ACQI +4 ACQI +3 
5 ACQI +3 ACQI +4 ACQI +3 
6 ACQI +3 ACQI +4 ACQI +3 
7 ACQI +3 ACQI +4 ACQI +3 

Note 1: When the WTRU transmits a CQI report for the serving HS-DSCH 
cell in a subframe. 
Note 2: When the WTRU transmits a composite CQI report for first and 
second secondary serving HS-DSCH cells in a subframe. 

Table 30 
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[0176] For the special cases of 6C/5C without MIMO when SF=128 is used, 

depending on layout of CQI for 6C/5C, a WTRU may transmit a CQI report for a 

single cell in a slot, or the WTRU may transmit a composite CQI report for a pair 

of cells in a subframe or a slot if this pair of cells are laid out with another single 

cell into a subframe. 

[0177] For example, in a case of 5C, CQIs for the serving HS-DSCH cell 

and the first and second secondary serving HS-DSCH cells may be reported in 

one subframe (e.g., two of these three cells may be jointly coded and the 

composite CQI report for these two cells is put into one slot of the subframe, and 

the CQI for the third single cell is put into another slot of the subframe). The 

third and fourth secondary serving HS-DSCH cells may be jointly coded and the 

composite CQI report for these two cells may be put in another subframe (e.g., 

the next subframe if the minimum CQI feedback cycle of 4 ms is required). 

[0178] For another example, in a case of 6C, two sets of CQIs may be 

respectively allocated to two consecutive subframes to maintain a minimum 

feedback cycle of 4 ms. Each set of CQIs may correspond to three cells. Within 

one subframe, two of three cells may be jointly coded and the composite CQI 

report is allocated in one slot of the subframe, and the third cell may be allocated 

into another slot of the subframe. 

[0179] The CQI power offset setting when Secondary_Cell_Active = 4 or 5 

without MIMO and SF=128 may be defined as in Table 31. Alternatively, the 

CQI power offset setting when Secondary_Cell_Active = 4 or 5 without MIMO 

and SF=128 may be defined as in Table 32. Either example may be used to 

replace the rows when Secondary_Cell_Active = 4 and/or 5 in Table 29 or Table 

30. 
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Secondary_ 
Cell_Active Condition 

Ahs equals the quantized amplitude 
ratio translated from 

Secondary_ 
Cell_Active Condition MIMO is 

not 
configured 
in a cell 

MIMO is configured 
in a cell 

Secondary_ 
Cell_Active Condition MIMO is 

not 
configured 
in a cell 

CQI of 
Type A 

CQI of 
Type B 

4 

(Note 3) 

Secondary_Cell_Enabled 
is 4 and MIMO is not 
configured in any cell 

ACQI +1 

N/A N/A 

4 

(Note 4) 

Secondary_Cell_Enabled 
is 4 and MIMO is not 
configured in any cell 

ACQI +1 N/A N/A 

4 

(Note 5) 

Secondary_Cell_Enabled 
is 4 and MIMO is not 
configured in any cell 

ACQI +2 N/A N/A 

4 Otherwise ACQI +2 ACQI +3 ACQI +2 
5 

(Note 4) 

Secondary_Cell_Enabled 
is 5 and MIMO is not 
configured in any cell 

ACQI +1 N/A N/A 

5 
(Note 5) ACQI +2 N/A N/A 

5 Otherwise ACQI +2 ACQI +3 ACQI +2 
Note 3: When the WTRU transmits a CQI report for a pair of eel 
subframe. 
Note 4: When the WTRU transmits a CQI report for a single cell 
Note 5: When the WTRU transmits a composite CQI report for a 
cells in a slot. 

s in a 

in a slot 
pair of 

Table 31 

Secondary_ 
Cell_Active Condition 

Ahs equals the quantized 
amplitude ratio translated from 

Secondary_ 
Cell_Active Condition MIMO is 

not 
configured 
in a cell 

MIMO is 
configured in a cell 

Secondary_ 
Cell_Active Condition MIMO is 

not 
configured 
in a cell 

CQI of 
Type A 

CQI of 
Type B 

4 

(Note 3) 

Secondary_Cell_Enabled is 4 
and MIMO is not configured in 

any cell 

ACQI +1 

N/A N/A 

4 

Secondary_Cell_Enabled is 4 
and MIMO is not configured in 

any cell 

ACQI +1 N/A N/A 

(Note 4) -57-
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4 

(Note 5) 
ACQI +2 N/A N/A 

4 Otherwise ACQI +3 ACQI +4 ACQI +3 
5 

(Note 4) 

Secondary_Cell_Enabled is 5 
and MIMO is not configured in 

any cell 

ACQI +1 N/A N/A 

5 

(Note 5) 
ACQI +2 N/A N/A 

5 Otherwise ACQI +3 ACQI +4 ACQI +3 
Note 3: When the WTRU transmits a CQI report for a pair of cells in a 
subframe. 
Note 4: When the WTRU transmits a CQI report for a single cell in a slot 
Note 5: When the WTRU transmits a composite CQI report for a pair of cells in 
a slot. 

Table 32 

[0180] Alternatively, for simplicity, the special case of 6C/5C configuration 

without MIMO (SF=128) and with MIMO (SF=64) configured maybe treated the 

same, and the CQI power offset settings for the case of 6C/5C without MIMO 

(SF=128) may be defined as in Table 29 or Table 30. 

[0181] When 2 HS-DPCCHs with SF=128 are used, both HS-DPCCHl and 

HS-DPCCH2 may use the same set of AACK, ANACK and ACQI signaled from higher 

layer. However, the WTRU may independently select the power offset settings for 

each HS-DPCCH slot based on the number of active cells mapped on HS-

DPCCHl and HS-DPCCH2 individually, which may result in the same or 

different power offset settings for two HS-DPCCHs. Alternatively, the two HS-

DPCCHs may use different power offset settings. For example, the power offset 

for HS-DPCCH2 may be defined with a differential value, Ahs 21(dB), with the 

power offset for HS-DPCCHl, where Ahs 21(dB) denotes the power offset 

differential value for HS-DPCCH2 with respective to HS-DPCCHl. Ahs 21 may be 

defined the same or different values for HARQ-ACK field and PCI/CQI field. 

Aks 21 may be the same or different value for different slots within one HS-
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DPCCH sub-frame (TTI). 21 may be a pre-defined value or signaled from 

higher layers. 

[0182] The power offset for each HS-DPCCH may be determined based on 

the number of active cells mapped on corresponding HS-DPCCH (i.e., HS-

DPCCHl or HS-DPCCH2) individually and MIMO configuration status. For 

example, the power offset settings for 4C-HSDPA may be reused in 8C-HSDPA 

by introducing two new terms: Secondary_Cell_Active_l and 

Secondary_Cell_Active_2 that are defined as the number of activated secondary 

serving HS-DSCH cells within HS-DPCCHl and HS-DPCCH2, respectively. 

Assuming that a serving HS-DSCH cell is mapped to HS-DPCCHl, which may 

not be deactivated, Secondary_Cell_Active = (Secondary_Cell_Active_l + 

Secondary_Cell_Active_2), and Secondary_Cell_Active may be replaced with 

Secondary_Cell_Active_l for HS-DPCCHl, and Secondary_Cell_Active may be 

replaced with (Secondary_Cell_Active_2-l) for HS-DPCCH2. Table 33 and Table 

34 show an example of CQI power offset setting for HS-DPCCHl and HS-

DPCCH2 (if not DTXed), respectively. The HARQ-ACK power offsetting for HS-

DPCCHl and HS-DPCCH2 (if not DTXed) may be obtained similarly. 

Secondary_C 
ell_Active_l Condition 

Ahs equals the quantized 
amplitude ratio translated from 

Secondary_C 
ell_Active_l Condition MIMO is 

not 
configured 

in a cell 

MIMO is 
configured in a 

cell 

Secondary_C 
ell_Active_l Condition MIMO is 

not 
configured 

in a cell CQI of 
Type A 

CQI of 
Type B 

0 ACQI ACQI +1 ACQI 

1 

Secondary_Cell_Enabled is 
1 and MIMO is not 

configured in any cell 
ACQI +1 N/A N/A 1 

Otherwise ACQI ACQI +1 ACQI 
2 (note 1) Secondary_Cell_Enabled is 

2 and MIMO is not 
configured in any cell 

ACQI N/A N/A 

2 (note 2) 

Secondary_Cell_Enabled is 
2 and MIMO is not 

configured in any cell ACQI +1 N/A N/A 

2 Otherwise ACQI +1 ACQI +2 ACQI +1 
3 ACQI +1 ACQI +2 ACQI +1 

Note 1: When the WTRU transmits a CQI report for the serving ! HS-
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DSCH cell in a subframe. 
Note 2: When the WTRU transmits a composite CQI report for first and 
second secondary serving HS-DSCH cells in a subframe. 

Table 33 

(Secondary 
_Cell_Activ 

e_2 - 1) 
Condition 

Ahs equals the quantized amplitude 
ratio translated from (Secondary 

_Cell_Activ 
e_2 - 1) 

Condition MIMO is not 
configured in 

a cell 

MIMO is configured 
in a cell 

(Secondary 
_Cell_Activ 

e_2 - 1) 
Condition MIMO is not 

configured in 
a cell CQI of 

Type A 
CQI of 
TypeB 

0 ACQI ACQI +1 ACQI 

1 
Secondary_Cell_Enabled is 

1 and MIMO is not 
configured in any cell 

ACQI +1 N/A N/A 

1 Otherwise ACQI ACQI +1 ACQI 

2 (note 1) Secondary_Cell_Enabled is 
2 and MIMO is not 

configured in any cell 

ACQI N/A N/A 

2 (note 2) 

Secondary_Cell_Enabled is 
2 and MIMO is not 

configured in any cell ACQI +1 N/A N/A 
2 Otherwise ACQI +1 ACQI +2 ACQI +1 
3 ACQI +1 ACQI +2 ACQI +1 

Note 1: When the WTRU transmits a CQI report for the serving HS-DSCH 
cell in a subframe. 
Note 2: When the WTRU transmits a composite CQI report for first and 
second secondary serving HS-DSCH cells in a subframe. 

Table 34 

[0183] The PRE/POST codewords are introduced in the HARQ-ACK 

codebook for the purpose of reducing the occurrence of false alarms and thus 

improve the ACK/NACK detection reliability. When this feature is enabled by 

the network with HARQ_preamble_mode = 1, the Node B does not have to 

distinguish ACK/NACKs from DTX (i.e., no transmission of any signals) for the 

sub-frames after PRE and before POST. As the probability of missed detection, 

which is directly affected by the false alarm setting, is the dominant source of 

ACK/NACK decoding error, the use of the PRE/POST would significantly improve 

the ACK/NACK detection performance. 

[0184] If one HS-DPCCH with SF=64 (i.e., HS-DPCCH slot format 2) is 

used in 8C-HSDPA, four HARQ-ACK messages as shown in FIG. 10 are 
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introduced in one HARQ-ACK slot in an HS-DPCCH sub-frame. In addition, a 

DTX codeword (DCW) is included the codebook to avoid non-full-slot 

transmissions. Under this assumption, the true DTX, (i.e., transmitting no 

signal in the HARQ-ACK slot), occurs if DTX is reported on all 4 HARQ-ACK 

messages. 

[0185] N_acknack_transmit is a repetition factor of ACK/NACK. 

N_cqi_transmit is a repetition factor of CQI. HARQ_preamble_mode indicates a 

status of preamble/postamble transmission. Inter-TTI is a set number of periods 

that define the time from the beginning of one HS-PDSCH transmission to the 

next HS-PDSCH transmission. 

[0186] If HARQ_preamble_mode = 1 and the information received on an 

HS-SCCH is not discarded, the WTRU may transmit an HARQ preamble, (i.e., 

PRE for HS-DPCCH slot format 0, PRE/PRE for HS-DPCCH slot format 1, and 

PRE/PRE/PRE/PRE for HS-DPCCH slot format 2), in the slot allocated to HARQ-

ACK in the HS-DPCCH sub-frame n — 1, unless an ACK or NACK or any 

combination of ACK and NACK is to be transmitted in sub-frame n— 1 as a 

result of an HS-DSCH transmission earlier than sub-frame n on the HS-PDSCH. 

If N_acknack_transmit > 1, the WTRU may transmit an HARQ preamble in the 

slot allocated to HARQ-ACK in the HS-DPCCH sub-frame n — 2, unless an ACK 

or NACK or any combination of ACK and NACK is to be transmitted in sub-

frame n — 2 as a result of an HS-DSCH transmission earlier than sub-frame n on 

the HS-PDSCH. 

[0187] The WTRU may transmit the ACK/NACK information received from 

MAC-hs or MAC-ehs in the slot allocated to the HARQ-ACK in the corresponding 

HS-DPCCH sub-frame. When N_ acknack_transmit is greater than one, the 

WTRU may repeat the transmission of the ACK/NACK information over the next 

(N_ acknack_transmit-l) consecutive HS-DPCCH sub-frames, in the slots 

allocated to the HARQ-ACK, and may not attempt to receive any HS-SCCH in 

the HS-SCCH subframes corresponding to the HS-DPCCH sub-frames in which 

the ACK/NACK information transmission is repeated, nor to receive or decode 

transport blocks from the HS-PDSCH in the HS-DSCH sub-frames corresponding 
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to the HS-DPCCH sub-frames in which the ACK/NACK information transmission 

is repeated. 

[0188] If ACK or NACK or any combination of ACK and NACK is 

transmitted in HS-DPCCH sub-frame n, and HARQ_preamble_mode = 1 and 

WTRU InterTTI < N_acknack_transmit, the WTRU may transmit an HARQ 

postamble, (i.e., POST for HS-DPCCH slot format 0, POST/POST for HS-DPCCH 

slot format 1, and POST/POST/POST/POST for HS-DPCCH slot format 2), in the 

slot allocated to HARQ-ACK in HS-DPCCH subframe n + 2* 

N_acknack_transmit -1, unless ACK or NACK or PRE or PRE/PRE or 

PRE/PRE/PRE/PRE or any combination of ACK and NACK is to be transmitted 

in this subframe. If N_acknack_transmit > 1, transmit an HARQ postamble 

(POST) in the slot allocated to HARQ-ACK in the HS-DPCCH subframe 

n + 2*N_acknack_transmit - 2, unless an ACK or NACK or PRE or PRE/PRE or 

PRE/PRE/PRE/PRE or any combination of ACK and NACK is to be transmitted 

in this subframe. 

[0189] The rules specified above in transmitting PRE/POST require 

PRE/POST to be sent on all ACK/NACK messages in a subframe. Alternatively, 

one or part of the 4 messages may be a PRE/POST codeword, and the rest of 

them may be a DTX codeword instead. 

[0190] In a case of two SF=128 HS-DPCCHs in 8C-HSDPA, the PRE/POST 

maybe independently transmitted on each of the two HS-DPCCHs on a per-

channel basis. If HARQ_preamble_mode = 1 and the information received on an 

HS-SCCH is not discarded, a WTRU may transmit an HARQ preamble, (i.e., PRE 

for HS-DPCCH slot format 0, and PRE/PRE for HS-DPCCH slot format 1), in the 

slot allocated to HARQ-ACK in HS-DPCCHi sub-frame n — 1, unless an ACK or 

NACK or any combination of ACK and NACK is to be transmitted in sub-frame 

n — 1 as a result of an HS-DSCH transmission earlier than sub-frame n on the 

HS-PDSCH. If N_acknack_transmit > 1, the WTRU may transmit an HARQ 

preamble in the slot allocated to HARQ-ACK in HS-DPCCHi sub-frame n — 2, 

unless an ACK or NACK or any combination of ACK and NACK is to be 
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transmitted in sub-frame n - 2 as a result of an HS-DSCH transmission earlier 

than sub-frame n on the HS-PDSCH. 

[0191] The WTRU may transmit the ACK/NACK information received from 

MAC-hs or MAC-ehs in the slot allocated to the HARQ-ACK in the corresponding 

HS-DPCCHi sub-frame. When N_ acknack_transmit is greater than one, the 

WTRU may repeat the transmission of the ACK/NACK information over the next 

(N_ acknack_transmit-1) consecutive HS-DPCCHi sub-frames, in the slots 

allocated to the HARQ-ACK and may not attempt to receive any HS-SCCH in 

HS-SCCH subframes corresponding to HS-DPCCHi sub-frames in which the 

ACK/NACK information transmission is repeated, nor to receive or decode 

transport blocks from the HS-PDSCH in HS-DSCH sub-frames corresponding to 

HS-DPCCHi sub-frames in which the ACK/NACK information transmission is 

repeated. 

[0192] If ACK or NACK or any combination of ACK and NACK is 

transmitted in HS-DPCCHi sub-frame n, and HARQ_preamble_mode = 1 and 

WTRU InterTTI < N_acknack_transmit, the WTRU may transmit an HARQ 

postamble, (i.e., POST for HS-DPCCH slot format 0, and POST/POST for HS-

DPCCH slot format 1), in the slot allocated to HARQ-ACK in HS-DPCCHi 

subframe n + 2* N_acknack_transmit - 1, unless ACK or NACK or PRE or 

PRE/PRE or any combination of ACK and NACK is to be transmitted in this 

subframe. If N_acknack_transmit > 1, the WTRU may transmit an HARQ 

postamble (POST) in the slot allocated to HARQ-ACK in HS-DPCCHi subframe 

n + 2*N_acknack_transmit - 2, unless an ACK or NACK or PRE or PRE/PRE or 

any combination of ACK and NACK is to be transmitted in this subframe. DTX 

may be used on the HS-DPCCHi in the slot allocated to HARQ-ACK in the 

corresponding HS-DPCCH subframe unless a HARQ-ACK message is to be 

transmitted as described above. 

[0193] Alternatively, a HARQ preamble and a HARQ postamble may be 

transmitted on the two HS-DPCCHs simultaneously if both HS-DPCCHs meet 

the requirements defined for a single HS-DPCCH as the independent PRE/POST 

transmission described above. As an example of 2xSF128 HS-DPCCHs used in 
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8C-HSDPA, if two HS-DPCCHs are active, a HARQ preamble (i.e., PRE/PRE for 

HS-DPCCH slot format 1, SF=128) may be sent on both HS-DPCCHs (i.e., each of 

HS-DPCCHl and HS-DPCCH2) prior to a transmission and a HARQ postamble 

(i.e., POST/POST for HS-DPCCH slot format 1, SF=128) may be sent on both HS-

DPCCHs (i.e., each of HS-DPCCHl and HS-DPCCH2) subsequent to a 

transmission described above. DTX may be used on HS-DPCCHl and HS-

DPCCH2 in the slot allocated to HARQ-ACK in each of the corresponding HS-

DPCCH subframes unless a HARQ-ACK message is to be transmitted as 

described above on either of the HS-DPCCHs. If a HARQ-ACK message is to be 

transmitted on only one of the active HS-DPCCHs, the DTX codeword may be 

repeated in the HARQ-ACK field on the other HS-DPCCH in the corresponding 

HS-DPCCH subframe. 

[0194] Embodiments for reporting in compressed mode gap for multi-

carrier HSDPA are described hereafter. 

[0195] During a compressed mode (CM) on the associated dedicated 

physical channel (DPCH) or fractional dedicated physical channel (F-DPCH), a 

WTRU may neglect HS-SCCH or HS-PDSCH transmissions, if a part of the HS-

SCCH or a part of the corresponding HS-PDSCH overlaps with a downlink 

transmission gap on the associated DPCH or F-DPCH. In this case, neither ACK, 

nor NACK may be transmitted by the WTRU to respond to the corresponding 

downlink transmission. If a part of an HS-DPCCH slot allocated to HARQ-ACK 

overlaps with an uplink transmission gap on the associated DPCH, the WTRU 

may use DTX on the HS-DPCCH in that HS-DPCCH slot. If, in an HS-DPCCH 

sub-frame, a part of a slot allocated for CQI information overlaps with an uplink 

transmission gap on the associated DPCH, the WTRU may not transmit that CQI 

or composite PCI/CQI information in that sub-frame (if HS-DPCCH slot format 0 

is used) or in that slot (if HS-DPCCH slot format 1 is used). If a CQI report or a 

composite PCI/CQI report is scheduled in the current CQI field, and the 

corresponding 3-slot reference period wholly or partly overlaps a downlink 

transmission gap, the WTRU may use DTX in the current CQI field and in the 

CQI fields in the next (N_cqi_transmit-T) subframes. 
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[0196] In a case where two SF=128 HS-DPCCHs are used in 8C-HSDPA, 

when two HS-DPCCHs are simultaneously transmitted and timing-aligned, the 

above rule may be applied for each or both of the two HS-DPCCHs. If one HS-

DPCCH is transmitted upon activation/deactivation, the above rule may be 

applied for the transmitted HS-DPCCH. 

[0197] With the introduction of dual band dual carrier (DB-DC) HSDPA, 

which is characterized by a WTRU having two receivers capable of simultaneous 

reception in two different bands, DL carriers in a multi-carrier HSDPA system 

including the DB-DC HSDPA, 4C-HSDPA, 8C-HSDPA and/or higher number 

carrier HSDPA system may be configured in two bands. A subset or none of the 

configured carriers/bands may be put into the compressed mode, thus allowing 

uninterrupted data transmission on the other carriers/bands when frequency-

band-specific compressed mode (CM) is configured. The above rule is defined for 

the compressed mode, which is per WTRU basis instead of per band. When 

introducing the frequency-band-specific CM, there are several issues to be 

addressed as follows. 

[0198] A first issue with the frequency-band-specific CM is how the WTRU 

handles the reception of an HS-SCCH and an HS-PDSCH during the frequency-

band-specific CM on the associated DPCH or F-DPCH. 

[0199] In on embodiment, the WTRU may handle the reception of an HS-

SCCH and an HS-PDSCH on a per-band basis during the frequency-band-specific 

CM on the associated DPCH or F-DPCH. For the band(s) configured with 

frequency-band-specific CM on the associated DPCH or F-DPCH, the WTRU may 

neglect an HS-SCCH or HS-PDSCH transmission on all carriers within the 

band(s), if a part of the HS-SCCH or a part of the corresponding HS-PDSCH 

overlaps with a downlink transmission gap on the associated DPCH or F-DPCH. 

In this case, neither ACK, nor NACK may be transmitted by the WTRU to 

respond to the corresponding downlink transmission. If the related HARQ-ACK 

field is jointly coded with that of any of the downlink transmission belonging to 

the other frequency band, the WTRU may respond with a DTX codeword to the 

corresponding downlink transmission. Otherwise, the WTRU may not transmit 
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(true DTX). Alternatively, the WTRU may use the codeword in the ACK-NACK 

codebook as if the corresponding cells in the band are deactivated. This 

embodiment may also be applied to the cases where a single band is configured or 

4C-HSDPA is configured. 

[0200] For the band(s) without being configured with frequency-band-

specific CM on the associated DPCH or F-DPCH, the WTRU may operate as 

normal without CM, (i.e., the WTRU may receive an HS-SCCH or HS-PDSCH 

transmission on any carriers within the band(s)), if a part of the HS-SCCH or a 

part of the corresponding HS-PDSCH overlaps with a downlink transmission gap 

on the associated DPCH or F-DPCH. In this case, either ACK, or NACK, or DTX 

codeword may be transmitted, or no signal may be transmitted (true DTX), by 

the WTRU to respond to the corresponding downlink transmission. 

[0201] In another embodiment, regardless of the frequency bands, the 

WTRU may neglect the HS-SCCH or HS-PDSCH transmission on any carriers of 

all configured bands, if a part of the HS-SCCH or a part of the corresponding HS-

PDSCH overlaps with a downlink transmission gap on the associated DPCH or F-

DPCH. In this case, neither ACK, nor NACK may be transmitted by the WTRU 

to respond to the corresponding downlink transmission. The true DTX may be 

performed by the WTRU in response to all downlink transmissions. 

[0202] The second issue with the frequency-band-specific CM is how the 

WTRU reports CQI or PCI/CQI during the frequency-band-specific CM on the 

associated DPCH or F-DPCH. 

[0203] In one embodiment, CQI reporting may not be allowed for any of the 

HSPDA cells in any configured frequency band when any carrier is in a CM. 

Specially, this may simply follow the conventional CM rules and DTX the CQI 

reporting. If a CQI report or a composite PCI/CQI report is scheduled in the 

current CQI field and the corresponding 3-slot reference period wholly or partly 

overlaps a downlink transmission gap, the WTRU may use DTX in the current 

CQI field and in the CQI fields in the next (N_cqi_transmit-1) subframes for all 

HSDPA cells regardless whether the frequency band is configured with or 

without the frequency-band-specific CM. 
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[0204] In another embodiment, CQI reporting may be allowed for HSDPA 

cells in all configured frequency bands. This may be applied when a subset or 

none of the configured carriers/band can be put into the CM gap and the primary 

carrier is not in CM gap. For example, this happens when one or more secondary 

carriers is configured with a CM gap and the primary carrier (or secondary 

carrier associated with the secondary UL carrier if HS-DPCCH is carried on the 

secondary UL carrier) does not have a CM gap. This embodiment may also be 

performed for jointly encoded CQI case. 

[0205] If a CQI report or a composite PCI/CQI report is scheduled in the 

current CQI field, and the corresponding 3-slot reference period wholly or partly 

overlaps a downlink transmission gap, the WTRU may report CQI or PCI/CQI in 

a way as defined with respect to the third issue disclosed below in the current 

CQI field and in the CQI fields in the next (N_cqi_transmit-1) subframes. 

[0206] Alternatively, CQI reporting may be allowed for the HSDPA cells in 

the band not being configured with the frequency-band-specific CM, and CQI 

reporting may not be allowed for the HSDPA cells in the band configured with 

the frequency-band-specific CM. This may be feasible for the time-multiplexed 

CQI case in MC-HSDPA. For the band(s) configured with frequency-band-

specific CM on the associated DPCH or F-DPCH, if a CQI report or a composite 

PCI/CQI report is scheduled in the current CQI field, and the corresponding 3-

slot reference period wholly or partly overlaps a downlink transmission gap, the 

WTRU may use DTX in the current CQI field and in the CQI fields in the next 

(N_cqi_transmit—1) subframes. For the band(s) not being configured with 

frequency-band-specific CM, if a CQI report or a composite PCI/CQI report is 

scheduled in the current CQI field, and the corresponding 3-slot reference period 

wholly or partly overlaps a downlink transmission gap, the WTRU may report 

the CQI or PCI/CQI in a way as defined with respect to the third issue disclosed 

below in the current CQI field and in the CQI fields in the next (N_cqi_transmit-

1) subframes. 

[0207] The third issue with the frequency-band-specific CM is what CQI or 

PCI/CQI need to be reported during the frequency-band-specific CM on the 
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associated DPCH or F-DPCH. For the band(s) not in the frequency-band-specific 

CM, the legacy definition of CQI or PCI/CQI may be reused. 

[0208] For the band experiencing a gap upon the configured frequency— 

band-specific CM, if there is no valid PCI/CQI, the previous (e.g., the last) valid 

PCI/CQI may be repeated before the corresponding 3-slot reference period wholly 

or partly overlaps a downlink transmission gap. 

[0209] Alternatively, a special CQI or PCI/CQI codeword (or value) may be 

reported when there is no valid CQI or PCI/CQI to report corresponding to the 

CM gap. The special CQI codeword may be one or any combination of the 

following: a new CQI DTX codeword, an "out-of-range" CQI value with respective 

to the normal range of CQI value, (e.g., CQI value = 0 or CQI value = 31 for the 

case without MIMO configured or MIMO configured and single-stream restriction 

configured, or CQI value = 15 for case with MIMO configured and single-stream 

restriction not configured), an agreed upon CQI or PCI/CQI codeword when there 

is no valid CQI or PCI/CQI measurement to report, (e.g., the WTRU may use the 

out of range CQI for most cases and/or may use the maximum CQI value for 

cases where there is no out of range CQI value). Alternatively, it may be DTXed, 

(i.e., not reporting CQI or PCI/CQI). 

[0210] Alternatively, the CQI and PCI/CQI may be reported as if the 

secondary cell is deactivated during the CM gap, and the deactivated secondary 

cell's CQI or PCI/CQI is not transmitted (i.e., DTXed) during the time the 

measurements are interrupted. This embodiment may not use the 

remapping/repeating rule when the number of activated carriers is no more than 

2 in 4C-HSDPA or the cases defined for 8C-HSDPA since CM may not change the 

number of activated carriers which is also linked to power offset for HS-DPCCH. 

Alternatively, a new remapping/repeating rule and corresponding new power 

offset for this case may be defined. 

[0211] Embodiments for enhanced dedicated channel (E-DCH) transport 

format combination (E-TFC) restriction for 8C-HSDPA are described hereafter. 

[0212] In 3GPP previous releases, in order to maximize the coverage, a 

WTRU may limit the usage of transport format combinations (TFCs) for the 
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assigned transport format set if it estimates that a certain TFC and E-TFC would 

require more power than a maximum transmit power. E-TFC selection is based 

on the estimated power left over from TFC selection if a dedicated physical data 

channel (DPDCH) is present and from HS-DPCCH as follows. If an HS-DPCCH 

is transmitted either partially or totally within the given measurement period, 

the WTRU transmit power estimation for a given TFC is calculated based on 

DPDCH and dedicated physical control channel (DPCCH) gain factors, the 

maximum value of the HS-DPCCH gain factor that is used during the 

measurement period, and the reference transmit power. The timing of the 

measurement period (which is one slot) is same as the timing of the dedicated 

physical channel (DPCH) slot. 

[0213] E-TFC restriction procedure involves determining a normalized 

remaining power margin (NRPM) available for the E-TFC selection for the 

activated uplink frequency (or frequencies if DC-HSUPA configured). The NRPM 

for E-TFC candidate j (NRPMj) is calculated as follows. 

[0214] When a WTRU has one activated uplink frequency, NRPMj is 

calculated as follows: 

NRPMj= (PMaXj - PDPCCH,target - PDPDCH- PHS-DPCCH- PE-DPCCHJ)/ PDPCCH, target. 

Equation (1) 

[0215] PMaxj is a maximum WTRU transmitter power for E-TFCj. 

PDPCCH(t) represents a slotwise estimate of the current WTRU DPCCH power at 

time t. If at time t the WTRU is transmitting a CM frame then PDPCCH,comP(t) = 

PDPCCH(t) x (Npiiot,c/ Npiiot,N); otherwise, PDPCCH,comP(t) = PDPCCH(t). If the WTRU is 

not transmitting uplink DPCCH during the slot at time t, either due to CM gaps 

or when discontinuous uplink DPCCH transmission operation is enabled, the 

power may not contribute to the filtered result. Samples of PDPCCH,comP(t) may be 

filtered using a filter period of 3 slotwise estimates of PDPCCH,comP(t) when the E-

DCH transmit time interval (TTI) is 2 ms or 15 slotwise estimates of 

PDPCCH,comP(t) when the E-DCH TTI is 10 ms to give PDPCCH,filtered. If the target E-
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DCH TTI for which NRPMj evaluated does not correspond to a CM frame then 

PDPCCH,target = PDPCCH,filtered. If the target E-DCH TTI for which NRPMj is 

evaluated corresponds to a CM frame then PDPCCH,target = PDPCCH,filtered x (Npii0t,N/ 

Npiiot,c). Npiiot,N and Npii0t,c are numbers of pilot symbols as defined in 3GPP TS 

25.214. 

[0216] PDPDCH is an estimated DPDCH transmit power, based on 

PDPCCH,target and the gain factors from the TFC selection that has been made. PHS-

DPCCH is an estimated HS-DPCCH transmit power based on the maximum HS-

DPCCH gain factor based on PDPCCH,target and the most recent signaled values of 

AACK, ANACK and ACQI. If the target E-DCH TTI for which NRPMj is evaluated 

corresponds to a CM frame, the modification to the gain factors due to CM is 

included in the estimate of PHS-DPCCH. PE-DPCCHJ is an estimated E-DPCCH 

transmit power for E-DCH transport format combination index j (E-TFCIj). 

[0217] If the WTRU is configured in MIMO without DC-HSDPA mode, the 

estimated HS-DPCCH transmit power may be based on PDPCCH,target and the 

greatest of (AACK +1), (ANACK +1) and (ACQI +1) when CQI of type A is to be 

transmitted, and the greatest of (AACK +1), (ANACK +1) and ACQI when CQI of type 

B is to be transmitted, where AACK, ANACK and ACQI are the most recent signaled 

values. 

[0218] If the WTRU is configured in DC-HSDPA or DC-HSDPA-MIMO, the 

estimated HS-DPCCH transmit power may be based on PDPCCH,target and the 

greatest of (AACK +1), (ANACK +1) and (ACQI +1), where AACK, ANACK and ACQI are the 

most recent signaled values. 

[0219] When the WTRU has more than one activated uplink frequency, the 

WTRU may estimate the NRPM available for E-TFC selection for the i-th 

activated uplink frequency (where i = 1 or 2 respectively corresponds to the index 

of the primary uplink frequency and the index of the secondary uplink frequency) 

based on the following equation for E-TFC candidate j: 

NRPMi,j = (Pallocated, i - PE-DPCCHIJ) / PDPCCH„target,i Equation (2) 
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where Paiiocated, i indicates the power allocated to the i-th uplink frequency by the 

WTRU based on the following cases, and PE-DPCCHIJ represents the estimated E-

DPCCH transmit power for E-TFCIj on the activated uplink frequency i. 

[0220] In a case where a WTRU has more than one activated uplink 

frequency and no retransmission is required, or where a WTRU has more than 

one activated uplink frequency and two retransmissions are required, 

Pallocated, 1 — Pi +Pnon-SG, and 

Paiiocated, 2 — P2, 

where Pi represents the maximum remaining allowed power for scheduled 

transmissions for the i-th activated uplink frequency, and Pnon-SG represents 

the power pre-allocated for non-scheduled transmissions for the primary uplink 

frequency. Pi is defined as follows: 

P SG r> r> DPCCH, target, TT, /ox Pi = remaining,s EqUatlOn (3) 
/ ; k DPCCH,target,k k 

where P remaining, s is the remaining power for scheduled transmissions once the 

power for non-scheduled transmissions has been taken into account, which is 

defined as follows: 

remaining,s - max(PMax - Si PDPCCH,target,i - PHS DPCCH - Pnon-SG, 0). Equation (4) 

[0221] In a case where a WTRU has more than one activated uplink 

frequency and one retransmission is required in one activated uplink frequency, 

the WTRU may estimate the NRPM available for E-TFC selection using the 

power allocated to the activated uplink frequency for which a retransmission is 

required (Paiiocated,x) and the power allocated to the activated uplink frequency for 

which no retransmission is required (Paiiocated,y), which are defined as follows: 

Paiiocated,y = PMaX - PHS-DPCCH " Si PDPCCH,target,i " PE-DPCCH,X " PE-DPDCH,X, 

Equation (5) 

Paiiocated,x = PE-DPCCH,X + PE-DPDCH,X, Equation (6) 
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where PMax represents the maximum WTRU transmitter power. PE-DPDCH,X 

represents the estimated E-DPDCH transmit power for the uplink frequency for 

which a retransmission is required. The estimate is based on PDPCCH,targets where 

x denotes the index of the activated uplink frequency on which a retransmission 

required and the E-DPDCH gain factor which will be used for the retransmission. 

PE DPCCH,X represents the estimated E-DPCCH transmit power for the uplink 

frequency for which a retransmission is required. The estimate is based on 

PDPCCH,target,x where x denotes the index of the activated uplink frequency on 

which a retransmission is required and the E-DPCCH gain factor which will be 

used for the retransmission. 

[0222] For both cases above, PHS-DPCCH represents the estimated HS-

DPCCH transmit power and may be calculated based on the estimated primary 

activated frequency DPCCH power, and the greatest of (AACK +1), (ANACK +1) and 

(ACQI +1) where AACK, ANACK and ACQI are the most recent signaled values. 

[0223] NRPMj or NRPM i,j may be determined by the maximum power 

minus the power of the HS-DPCCH and other channels other than the E-

DPDCH. In 3GPP releases up to RIO 4C-HSDPA, it was specified to only take 

into account one HS-DPCCH because there is at most one HS-DPCCH on each 

radio link if Secondary_Cell_Enabled is less than 4 (i.e., no more than 4 downlink 

carriers are configured). 

[0224] However, in MC-HSDPA with more than 4 downlink carriers 

configured (i.e., Secondary_Cell_Enabled > 3), there may be more than one HS-

DPCCH on each radio link. For example, in 8C-HSDPA, two HS-DPCCHs with 

SF of 128 may be configured. Due to the introduction of more than one HS-

DPCCH in MC-HSDPA with M > 4 (i.e., Secondary_Cell_Enabled > 3), E-TFC 

restriction procedure needs to be re-defined to accommodate the total power of 

multiple HS-DPCCHs. It should be noted that although the embodiments below 

are described in the context of 8C-HSDPA or MC-HSDPA, it may be applicable to 

other systems where one or more HS-DPCCHs may be used. 

[0225] If more than one (K) HS-DPCCH is configured in MC-HSDPA (the 

gain factors used for different HS-DPCCHs during the measurement period may 
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be different or same), the WTRU transmit power estimation for a given TFC may 

be calculated differently for the following cases: one case where one HS-DPCCH 

is transmitted either partially or totally within the given measurement period, 

and the other case where more than one HS-DPCCHs are transmitted either 

partially or totally within the given measurement period. 

[0226] If one HS-DPCCH is transmitted either partially or totally within 

the given measurement period, the WTRU transmit power estimation for a given 

TFC may be calculated based on DPDCH and DPCCH gain factors, the maximum 

value of the transmitted HS-DPCCH gain factor that is used during the 

measurement period, and the reference transmit power. 

[0227] If more than one HS-DPCCH is transmitted either partially or 

totally within the given measurement period, the WTRU transmit power 

estimation for a given TFC may be calculated based on DPDCH and DPCCH gain 

factors, the reference transmit power, and a combined HS-DPCCH transmit 

power that is used during the measurement period. The combined HS-DPCCH 

transmit power may be calculated by one or any combination of the following 

methods. 

[0228] In one embodiment, the WTRU may first individually (or 

independently) calculate each HS-DPCCH transmit power as defined above for 

the case that one HS-DPCCH is transmitted either partially or totally within the 

given measurement period. The WTRU then, based on all the estimated HS-

DPCCH transmit power, calculate the combined HS-DPCCH transmit power by 

as a sum of all individually estimated HS-DPCCH transmit power, as a 

maximum of all individually estimated HS-DPCCH transmit power, as 2 (or any 

other number) times of the maximum of all individually estimated HS-DPCCH 

transmit power, as 2 (or any other number) times of the minimum of all 

individually estimated HS-DPCCH transmit power, or the like. 

[0229] In another embodiment, the WTRU may first select a common gain 

factor for calculating the combined HS-DPCCH transmit power, and then 

calculate the combined transmit power for all K HS-DPCCHs by summing K (or 

K times) estimated HS-DPCCH transmit power calculated based on the common 
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gain factor and reference power. The common gain factor may be selected based 

on a certain criteria such as the maximum of all HS-DPCCH gain factors that are 

used during the measurement period, the average of all HS-DPCCH gain factors 

that are used during the measurement period, the maximum or average of the 

primary HS-DPCCH (i.e., HS-DPCCH on which serving HS-DSCH cell is 

mapped) gain factor that is used during the measurement period, or the 

maximum or average of the pre-defined or specified secondary HS-DPCCH (i.e., 

HS-DPCCHk on which secondary serving HS-DSCH cell is mapped) gain factor 

that is used during the measurement period. 

[0230] In an 8C-HSDPA case where two HS-DPCCHs with SF of 128 are 

configured, the WTRU transmit power estimation for a given TFC may be 

calculated as follows. If one HS-DPCCH is transmitted either partially or totally 

within the given measurement period, the WTRU transmit power estimation for 

a given TFC may be calculated using DPDCH and DPCCH gain factors, the 

maximum value of the HS-DPCCH gain factor that is used during the 

measurement period, and the reference transmit power. The timing of the 

measurement period is same as the timing of the DPCH slot. If two HS-DPCCHs 

are transmitted either partially or totally within the given measurement period, 

the WTRU transmit power estimation for a given TFC may be calculated using 

DPDCH and DPCCH gain factors, the maximum value of each HS-DPCCH (i.e., 

HS-DPCCH and HS-DPCCH2) gain factor that is used during the measurement 

period, and the reference transmit power, in one or any combination of the 

methods described above. The timing of the measurement period is same as the 

timing of the DPCH slot. 

[0231] Alternatively, if one or two HS-DPCCHs are transmitted either 

partially or totally within the given measurement period, the WTRU transmit 

power estimation for a given TFC may be calculated using DPDCH and DPCCH 

gain factors, the maximum value of the HS-DPCCH gain factor (or the maximum 

values of each HS-DPCCH gain factors if two HS-DPCCHs are configured and 

transmitted) that is used during the measurement period, and the reference 

transmit power. The timing of the measurement period is same as the timing of 
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the DPCH slot. The combined HS-DPCCH transmit power may be implemented 

in one or any combination of the methods described above. 

[0232] In order to calculate NRPM available for the E-TFC selection, when 

more than one HS-DPCCH is used in MC-HSDPA with M>4 or 8C-HSDPA, an E-

TFC restriction procedure may be implemented by one or any combination of the 

following methods. 

[0233] In a first method, instead of changing the above Equations 

(Equations (1), (4), and (5)) used in E-TFC restriction procedure, PHS-DPCCH may 

be defined as the total estimated HS-DPCCH transmit power, determined as the 

sum of the estimated HS-DPCCH transmit power for each configured and 

transmitted HS-DPCCH (e.g., HS-DPCCHl and/or HS-DPCCH2). The estimated 

HS-DPCCH transmit power for each HS-DPCCH may be calculated based on the 

maximum HS-DPCCH gain factor for corresponding HS-DPCCH based on 

PDPCCH,target and the most recent signaled values of AACK, ANACK and ACQI. 

[0234] A first example implementation for MC-HSDPA or 8C-HSDPA is 

described below. 

[0235] When a WTRU has one activated uplink frequency, PHS-DPCCH = 

estimated HS-DPCCH transmit power based on the maximum HS-DPCCH gain 

factor based on PDPCCH,target and the most recent signaled values of AACK, ANACK 

and ACQI. If two HS-DPCCHs are transmitted, PHS DPCCH is the estimated total 

HS-DPCCH transmit power over both HS-DPCCHi and HS-DPCCH2. If the 

target E-DCH TTI for which NRPMj is evaluated corresponds to a compressed 

mode frame then the modification to the gain factors which occur due to 

compressed mode may be included in the estimate of PHS DPCCH. 

[0236] If the WTRU is configured in MIMO without DC-HSDPA mode, then 

the estimated HS-DPCCH transmit power may be based on PDPCCH,target and the 

greatest of (AACK +1), (ANACK +1) and (ACQI +1) when CQI of type A is to be 

transmitted, and the greatest of (AACK +1), (ANACK +1) and ACQI when CQI of type 

B is to be transmitted, where AACK, ANACK and ACQI are the most recent signaled 

values. 
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[0237] If the WTRU is configured in DC-HSDPA or DC-HSDPA-MIMO, 

then the estimated HS-DPCCH transmit power may be based on PDPCCH,target and 

the greatest of (AACK +1), (ANACK +1) and (ACQI +1) where AACK, ANACK and ACQI are 

the most recent signaled values. 

[0238] If the WTRU is configured in 3C/4C-HSDPA 

(Secondary_Cell_Enabled > 1), then the estimated HS-DPCCH transmit power 

may be based on PDPCCH,target and the greatest of (AACK+2), (ANACK+2), and 

(ACQI+2), where AACK, ANACK and ACQI are the most recent signaled values. 

[0239] If the WTRU is configured in 8C-HSDPA (i.e., 

Secondary_Cell_Enabled > 3), then the estimated HS-DPCCH transmit power for 

each transmitted HS-DPCCH may be based on PDPCCH,target and the greatest of 

(AACK+2), (ANACK+2), and (ACQI+2), where AACK, ANACK and ACQI are the most recent 

signaled values. 

[0240] When the WTRU has more than one activated uplink frequency, 

PHS DPCCH represents the estimated HS-DPCCH transmit power and may be 

calculated based on the estimated primary activated frequency DPCCH power, 

and the greatest of (AACK +1), (ANACK +1) and (ACQI +1) if Secondary_Cell_Enabled 

<2 (or the greatest of (AACK +2), (ANACK +2) and (ACQI +2) otherwise) where AACK, 

ANACK and ACQI are the most recent signaled values. 

[0241] As an alternative to the first example implementation, 3C/4C-

HSDPA and 8C-HSDPA cases may be combined together as they use the same 

maximum power offset to protect the worst cases while maintaining the existing 

definition in case of Secondary_Cell_Enabled < 2 as follows. 

[0242] When a WTRU has one activated uplink frequency, if 

Secondary_Cell_Enabled > 1, then the estimated HS-DPCCH transmit power for 

each transmitted HS-DPCCH may be based on PDPCCH,target and the greatest of 

(AACK+2), (ANACK+2), and (ACQI+2), where AACK, ANACK and ACQI are the most recent 

signaled values. 

[0243] When the WTRU has more than one activated uplink frequency, 

PHS DPCCH represents the estimated HS-DPCCH transmit power and may be 

calculated based on the estimated primary activated frequency DPCCH power, 
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and the greatest of (AACK +1), (ANACK +1) and (ACQI +1) if Secondary_Cell_Enabled 

<4 (or the greatest of (AACK +2), (ANACK +2) and (ACQI +2) otherwise), where AACK, 

ANACK and ACQI are the most recent signaled values. 

[0244] As another alternative to the first example implementation, 3C-

HSDPA without MIMO configuration may be distinguished from the cases of 3C-

HSDPA with MIMO and 4C-HSDPA as they may use a different maximum power 

offset when maintaining other cases as follows. 

[0245] When a WTRU has one activated uplink frequency, if the WTRU is 

configured in 3C-HSDPA (i.e., Secondary_Cell_Enabled = 2) without MIMO, then 

the estimated HS-DPCCH transmit power may be based on PDPCCH,target and the 

greatest of (AACK+1), (ANACK+1), and (ACQI+1), where AACK, ANACK, and ACQI are the 

most recent signaled values. 

[0246] If the WTRU is configured in 3C-HSDPA (Secondary_Cell_Enabled 

= 2) with MIMO or 4C-HSDPA (i.e., Secondary_Cell_Enabled = 3), then the 

estimated HS-DPCCH transmit power may be based on PDPCCH,target and the 

greatest of (AACK+2), (ANACK+2), and (ACQI+2), where AACK, ANACK, and ACQI are the 

most recent signaled values. 

[0247] When the WTRU has more than one activated uplink frequency, 

PHS DPCCH represents the estimated HS-DPCCH transmit power and may be 

calculated based on the estimated primary activated frequency DPCCH power, 

and the greatest of (AACK +1), (ANACK +1), and (ACQI +1) if Secondary_Cell_Enabled 

< 2 (or the greatest of (AACK +1), (ANACK +1), and (ACQI +1) if 

Secondary_Cell_Enabled = 3 with MIMO configured, or the greatest of (AACK +2), 

(ANACK +2), and (ACQI +2) otherwise), where AACK, ANACK and ACQI are the most 

recent signaled values. 

[0248] In a second method, when more than one (assuming K>1) HS-

DPCCH is configured and transmitted in MC-HSDPA with M>4 or 8C-HSDPA 

(i.e., Secondary_Cell_Enabled > 3), a new item -SkPHS-DPCCHk may be added to the 

above equations to account for the sum of estimated HS-DPCCHk transmit power 

for additional HS-DPCCHs besides the primary HS-DPCCH (i.e., legacy HS-

DPCCH) as follows: 
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NRPMj - (PMax j - PDPCCH,target - PDPDCH- PHS-DPCCH - SkPHS-DPCCHk - PE-

DPCCH,j)/ PDPCCH, target, Equation (7) 

Premaining,s — max(PMax - EiPDPCCH,target,i - PHS-DPCCH - SkPHS-DPCCHk - Pnon-SG, 

0), 

Equation (8) 

Paiiocated,y = PMax - PHS-DPCCH " SkPHS-DPCCHk " SIPDPCCH,target,i - PE-DPCCH,X - PE-

DPDCH,x, 

Equation (9) 

where PHS-DPCCHk represents the estimated HS-DPCCH transmit power with 

index k (k=2,3,...K) and is calculated based on the maximum HS-DPCCH gain 

factor for corresponding HS-DPCCHk based on P DPCCH,target and the most recent 

signaled values of AACK, ANACK and ACQI in the same manner as PHS DPCCH. 

[0249] One example implementation of the second method in case of 8C-

HSDPA (or when Secondary_Cell_Enabled > 3) where two HS-DPCCHs with SF 

of 128 are used is described below. When a WTRU has one activated uplink 

frequency, NRPM may be defined as follows: 

NRPMj = (PMaxj - PDPCCH,target - PDPDCH - PHS-DPCCH - PHS-DPCCH2 - PE-

DPCCH,j)/ PDPCCH, target, Equation (10) 

where PHS DPCCH is defined as above when Secondary_Cell_Enabled < 4. 

[0250] PHS DPCCH2 is an estimated HS-DPCCH2 transmit power based on 

the maximum HS-DPCCH2 gain factor based on PDPCCH,target and the greatest of 

(AACK+2), (ANACK+2), and (ACQI+2), where AACK, ANACK and ACQI are the most recent 

signaled values. If the target E-DCH TTI for which NRPMj is evaluated 

corresponds to a CM frame then the modification to the gain factors due to CM 

may be included in the estimate of PHS-DPCCH2. 

[0251] When the WTRU has more than one activated uplink frequency, the 

WTRU may estimate the NRPM available for E-TFC selection for the i-th 
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activated uplink frequency (where i (= 1 or 2) corresponds to the index of the 

primary uplink frequency and the index of the secondary uplink frequency) based 

on the following equation for E-TFC candidate j: 

NRPM i,j = (Paiiocated, i - PE-DPCCHi,j) / PDPCCH„target,i Equation (11) 

where Paiiocated, i indicates the power allocated to the i-th uplink frequency by the 

WTRU based on the following cases. 

[0252] In a case where a WTRU has more than one activated uplink 

frequency and no retransmission is required, or where a WTRU has more than 

one activated uplink frequency and two retransmissions are required, 

P allocated, 1 — Pi +Pnon-SG, Equation (12) 

Paiiocated,2 = P2, Equation (13) 

where Pi represents the maximum remaining allowed power for scheduled 

transmissions for the i-th activated uplink frequency defined as follows: 

P SG A npr^u 

remaining, s 
p p DPCCH,target,i 

yi k^DPCCH,target, 
Equation (14) 

where P remaining, s is the remaining power for scheduled transmissions once the 

power for non-scheduled transmissions has been taken into account, defined as 

follows: 

Premaining,s - max(PMax - SIPDPCCH, target,! - PHS-DPCCH - PHS-DPCCH2 - Pnon-SG, 0). 

Equation (15) 

[0253] In a case where a WTRU has more than one activated uplink 

frequency and one retransmission is required in one activated uplink frequency, 
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the WTRU may estimate the NRPM available for E-TFC selection using the 

power allocated to the activated uplink frequency for which a retransmission is 

required (Paiiocated,x) and the power allocated to the activated uplink frequency for 

which no retransmission is required (Paiiocated,y), which are defined as follows: 

Paiiocated,y = PMax - PHS-DPCCH " PHS-DPCCH2 " EiPDPCCH,target,i " PE-DPCCH,X - PE-

DPDCH,x, 

Equation (16) 

Paiiocated,x = PE-DPCCH,X + PE-DPDCH,X. Equation (17) 

[0254] For both cases above, PHSDPCCH is defined as above when 

Secondary_Cell_Enabled < 4. PHS-DPCCH2 represents the estimated HS-DPCCH2 

transmit power and may be calculated based on the estimated primary activated 

frequency DPCCH power, and the greatest of (AACK + 2), (ANACK + 2) and (ACQI + 

2), where AACK, ANACK and ACQI are the most recent signaled values. 

[0255] As an alternative to the second method, the second method may be 

changed to include an estimated HS-DPCCH transmit power into the new item -

SkPHS DPCCHk with index k (k=0, 2, 3, ..., K). More specifically, when more than 

one (assuming K>1) HS-DPCCH is configured and transmitted in MC-HSDPA 

with M>4 or 8C-HSDPA, the NRPM-related equations maybe defined to account 

for the sum of estimated HS-DPCCHk transmit power for all HS-DPCCHs 

including the primary HS-DPCCH (i.e., legacy HS-DPCCH) as follows. 

[0256] When a WTRU has one activated uplink frequency, NRPM may be 

calculated as follows: 

NRPMj = (PMaxj - PDPCCH,target - PDPDCH - SkPHS-DPCCHk - PE-DPCCHJ)/ PDPCCH, 

target, 

Equation (18) 

[0257] When a WTRU has more than one activated uplink frequency, the 

equations may be amended as follows: 
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P remaining,s - max(PMax - SIPOPCCH,target,i - SkPHS-DPCCHk • Pnon-SG, 0), Equation (19) 

Paiiocated,y = PMax - SkPlIS-DPCCHk " SiPDPCCH,target,i " PE-DPCCH,X " PE-DPDCH,X 

Equation (20) 

where PHS-DPCCHk represents the estimated HS-DPCCH transmit power with 

index k (k=0, 2,3,...K) and is calculated based on the maximum HS-DPCCH gain 

factor for corresponding HS-DPCCHk based on P DPCCH,target and the most recent 

signalled values of AACK, ANACK and ACQI. 

[0258] Alternatively, E-TFC restriction may defined the estimated HS-

DPCCH transmit based on secondary serving HS-DSCH cells' activation status 

which may be used for both methods above based on RRC configuration. 

[0259] Embodiments. 

[0260] 1. A method for sending feedback for multi-cell HSDPA 

operations. 

[0261] 2. The method of embodiment 1 comprising receiving downlink 

transmissions from a plurality of cells. 

[0262] 3. The method of embodiment 2 comprising generating HARQ-

ACK messages and/or CQI or PCI/CQI messages for the cells. 

[0263] 4. The method of embodiment 3 comprising encoding the HARQ-

ACK messages and/or the CQI or PCI/CQI messages. 

[0264] 5. The method of embodiment 4 comprising sending the encoded 

HARQ-ACK messages and/or the encoded CQI or PCI/CQI messages on a 

plurality of HS-DPCCHs with a spreading factor of 128. 

[0265] 6. The method of embodiment 5, wherein each HS-DPCCH is 

configured to carry at least two encoded HARQ-ACK messages and at least two 

encoded CQI or PCI/CQI messages in an HS-DPCCH subframe. 

[0266] 7. The method as in any one of embodiments 5-6, wherein each 

HARQ-ACK message is mapped to two cells so that HARQ information for two 

cells are jointly encoded, and each CQI or PCI/CQI message is mapped to one cell. 
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[0267] 8. The method of embodiment 7 wherein the encoded CQI or 

PCI/CQI messages of up to four cells are transmitted in a first report and the 

encoded CQI or PCI/CQI messages of up to another four cells are transmitted in a 

second report over two HS-DPCCH subframes. 

[0268] 9. The method as in any one of embodiments 7-8, wherein the 

cells are either re-mapped to an HARQ-ACK message and/or a CQI or PCI/CQI 

message or the HARQ-ACK message and/or the CQI or PCI/CQI message is 

repeated within an HS-DPCCH on a condition that any cell is activated or 

deactivated on that HS-DPCCH. 

[0269] 10. The method as in any one of embodiments 4-9, wherein in 

case three cells are active on any one of the HS-DPCCHs, HARQ-ACK 

information of two active cells are jointly encoded and HARQ-ACK information of 

the other active cell is jointly encoded with DTX. 

[0270] 11. The method as in any one of embodiments 4-10, wherein in 

case two cells are active on any one of the HS-DPCCHs, HARQ-ACK information 

of two active cells are jointly encoded and a resulting codeword is repeated to fill 

in an HARQ-ACK slot of the HS-DPCCH. 

[0271] 12. The method as in any one of embodiments 4-11, wherein in 

case one cell is active on any one of the HS-DPCCHs, HARQ-ACK information of 

the active cell is encoded with a DTX and a resulting codeword is repeated to fill 

in an HARQ-ACK slot of the HS-DPCCH. 

[0272] 13. The method as in any one of embodiments 4-12, wherein in 

case no cell is active on any one of the HS-DPCCHs, an HARQ-ACK slot of the 

HS-DPCCH is not transmitted or a DTX codeword is repeated to fill in the 

HARQ-ACK slot of the HS-DPCCH. 

[0273] 14. The method as in any one of embodiments 4-13, wherein in 

case three cells are active on any one of the HS-DPCCHs, CQI or PCI/CQI 

messages of two active cells are carried in the first report, and a CQI or PCI/CQI 

message of the other active cell is repeated in the second report. 

[0274] 15. The method as in any one of embodiments 4-14, wherein in 

case two cells are active on any one of the HS-DPCCHs, a CQI or PCI/CQI 
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message of one cell is repeated in the first report, and a CQI or PCI/CQI message 

of the other cell is repeated in the second report. 

[0275] 16. The method as in any one of embodiments 4-15, wherein in 

case one cell is active on any one of the HS-DPCCHs, a CQI or PCI/CQI message 

of the active cell is repeated in the first report and the second report is not 

transmitted. 

[0276] 17. The method as in any one of embodiments 4-16, wherein in 

case no cell is active on an HS-DPCCH, CQI or PCI/CQI slots of the HS-DPCCH 

is not transmitted. 

[0277] 18. The method as in any one of c embodiments 4-17, wherein a 

power offset for the HARQ-ACK message or the CQI or PCI/CQI message on each 

HS-DPCCH is determined independently based on a number of active secondary 

cells and MIMO configuration status on each HS-DPCCH. 

[0278] 19. The method as in any one of embodiments 4-18, further 

comprising transmitting an HARQ preamble and a postamble simultaneously on 

both HS-DPCCHs on a condition that a condition for transmitting the preamble 

and postamble is satisfied on both HS-DPCCHs. 

[0279] 20. A WTRU for sending feedback for multi-cell HSDPA 

operations. 

[0280] 21. The WTRU of embodiment 20 comprising a transceiver 

configured to receive downlink transmissions from a plurality of cells. 

[0281] 22. The WTRU of embodiment 21 further comprising a processor 

configured to generate HARQ-ACK messages and/or CQI or PCI/CQI messages 

for the cells. 

[0282] 23. The WTRU of embodiment 22 wherein the processor is 

configured to encode the HARQ-ACK messages and/or the CQI or PCI/CQI 

messages. 

[0283] 24. The WTRU of embodiment 23 wherein the processor is 

configured to send the encoded HARQ-ACK messages and/or the encoded CQI or 

PCI/CQI messages on a plurality of HS-DPCCHs with a spreading factor of 128. 
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[0284] 25. The WTRU of embodiment 24, wherein each HS-DPCCH is 

configured to carry at least two encoded HARQ-ACK messages and at least two 

encoded CQI or PCI/CQI messages in an HS-DPCCH subframe. 

[0285] 26. The WTRU of embodiment 25, wherein each HARQ-ACK 

message is mapped to two cells so that HARQ information for two cells are jointly 

encoded, and each CQI or PCI/CQI message is mapped to one cell. 

[0286] 27. The WTRU as in any one of embodiments 25-26, wherein the 

encoded CQI or PCI/CQI messages of up to four cells are transmitted in a first 

report and the encoded CQI or PCI/CQI messages of up to another four cells are 

transmitted in a second report over two HS-DPCCH subframes. 

[0287] 28. The WTRU as in any one of embodiments 25-27, wherein the 

processor is configured to remap the cells to an HARQ-ACK message and/or a 

CQI or PCI/CQI message and/or repeat the HARQ-ACK message and/or the CQI 

or PCI/CQI message within an HS-DPCCH on a condition that any cell is 

activated or deactivated on that HS-DPCCH. 

[0288] 29. The WTRU as in any one of embodiments 23-28, wherein in 

case three cells are active on any one of the HS-DPCCHs, the processor is 

configured to jointly encode HARQ-ACK information of two active cells and 

jointly encode HARQ-ACK information of the other active cell with DTX. 

[0289] 30. The WTRU as in any one of embodiments 23-29, wherein in 

case two cells are active on any one of the HS-DPCCHs, the processor is 

configured to jointly encode HARQ-ACK information of two active cells and 

repeat a resulting codeword to fill in an HARQ-ACK slot of the HS-DPCCH. 

[0290] 31. The WTRU as in any one of embodiments 23-30, wherein in 

case one cell is active on any one of the HS-DPCCHs, the processor is configured 

to encode HARQ-ACK information of the active cell with DTX and repeat a 

resulting codeword to fill in an HARQ-ACK slot of the HS-DPCCH. 

[0291] 32. The WTRU as in any one of embodiments 23-31, wherein in 

case no cell is active on any one of the HS-DPCCHs, the processor is configured to 

not transmit an HARQ-ACK slot of the HS-DPCCH or repeat a DTX codeword to 

fill in the HARQ-ACK slot of the HS-DPCCH. 
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[0292] 33. The WTRU as in any one of embodiments 23-32, wherein in 

case three cells are active on any one of the HS-DPCCHs, the processor is 

configured to transmit CQI or PCI/CQI messages of two active cells in the first 

report, and repeat a CQI or PCI/CQI message of the other active cell in the 

second report. 

[0293] 34. The WTRU as in any one of embodiments 23-33, wherein in 

case two cells are active on any one of the HS-DPCCHs, the processor is 

configured to repeat a CQI or PCI/CQI message of one cell in the first report and 

repeat a CQI or PCI/CQI message of the other cell in the second report. 

[0294] 35. The WTRU as in any one of embodiments 23-34, wherein in 

case one cell is active on any one of the HS-DPCCHs, the processor is configured 

to repeat a CQI or PCI/CQI message of the active cell in the first report, and not 

transmit the second report. 

[0295] 36. The WTRU as in any one of embodiments 23-35, wherein in 

case no cell is active on any one of the HS-DPCCHs, the processor is configured to 

not transmit a CQI or PCI/CQI slots of the HS-DPCCH. 

[0296] 37. The WTRU as in any one of embodiments 22-36, wherein a 

power offset for the HARQ-ACK message or the CQI or PCI/CQI message on each 

HS-DPCCH is determined independently based on a number of active secondary 

cells and MIMO configuration status on each HS-DPCCH. 

[0297] 38. The WTRU as in any one of embodiments 22-37, wherein the 

processor is configured to send an HARQ preamble and a postamble 

simultaneously on both HS-DPCCHs on a condition that a condition for 

transmitting the preamble and postamble is satisfied on both HS-DPCCHs. 

[0298] Although features and elements are described above in particular 

combinations, one of ordinary skill in the art will appreciate that each feature or 

element can be used alone or in any combination with the other features and 

elements. In addition, the methods described herein may be implemented in a 

computer program, software, or firmware incorporated in a computer-readable 

medium for execution by a computer or processor. Examples of computer-

readable media include electronic signals (transmitted over wired or wireless 
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connections) and computer-readable storage media. Examples of computer-

readable storage media include, but are not limited to, a read only memory 

(ROM), a random access memory (RAM), a register, cache memory, 

semiconductor memory devices, magnetic media such as internal hard disks and 

removable disks, magneto-optical media, and optical media such as CD-ROM 

disks, and digital versatile disks (DVDs). A processor in association with 

software may be used to implement a radio frequency transceiver for use in a 

WTRU, UE, terminal, base station, RNC, or any host computer. 
"ft "ft "ft 

-86-



WO 2012/094639 PCT/US2012/020551 

CLAIMS 

1. A method for sending feedback for multi-cell high speed downlink 

packet access (HSDPA) operations, the method comprising: 

receiving downlink transmissions from a plurality of cells; 

generating hybrid automatic repeat request acknowledgement (HARQ-

ACK) messages and/or channel quality indication (CQI) or precoding control 

indication/channel quality indication (PCI/CQI) messages for the cells; 

encoding the HARQ-ACK messages and/or the CQI or PCI/CQI messages; 

and 

sending the encoded HARQ-ACK messages and/or the encoded CQI or 

PCI/CQI messages on a plurality of high speed dedicated physical control 

channels (HS-DPCCHs) with a spreading factor of 128, 

wherein each HS-DPCCH is configured to carry at least two encoded 

HARQ-ACK messages and at least two encoded CQI or PCI/CQI messages in an 

HS-DPCCH subframe, 

wherein each HARQ-ACK message is mapped to two cells so that HARQ 

information for two cells are jointly encoded, and each CQI or PCI/CQI message 

is mapped to one cell, and the encoded CQI or PCI/CQI messages of up to four 

cells are transmitted in a first report and the encoded CQI or PCI/CQI messages 

of up to another four cells are transmitted in a second report over two HS-

DPCCH subframes, 

wherein the cells are re-mapped to an HARQ-ACK message and a CQI or 

PCI/CQI message and/or the HARQ-ACK message and/or the CQI or PCI/CQI 

message are repeated within an HS-DPCCH on a condition that any cell is 

activated or deactivated on that HS-DPCCH. 

2. The method of claim 1 wherein in case three cells are active on any 

one of the HS-DPCCHs, HARQ-ACK information of two active cells are jointly 

encoded and HARQ-ACK information of the other active cell is jointly encoded 

with discontinuous transmission (DTX) message. 
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3. The method of claim 1 wherein in case two cells are active on any 

one of the HS-DPCCHs, HARQ-ACK information of two active cells are jointly 

encoded and a resulting codeword is repeated to fill in an HARQ-ACK slot of the 

HS-DPCCH. 

4. The method of claim 1 wherein in case one cell is active on any one 

of the HS-DPCCHs, HARQ-ACK information of the active cell is encoded with a 

discontinuous transmission (DTX) message and a resulting codeword is repeated 

to fill in an HARQ-ACK slot of the HS-DPCCH. 

5. The method of claim 1 wherein in case no cell is active on any one of 

the HS-DPCCHs, an HARQ-ACK slot of the HS-DPCCH is not transmitted or a 

discontinuous transmission (DTX) codeword is repeated to fill in the HARQ-ACK 

slot of the HS-DPCCH. 

6. The method of claim 1 wherein in case three cells are active on any 

one of the HS-DPCCHs, CQI or PCI/CQI messages of two active cells are carried 

in the first report, and a CQI or PCI/CQI message of the other active cell is 

repeated in the second report. 

7. The method of claim 1 wherein in case two cells are active on any 

one of the HS-DPCCHs, a CQI or PCI/CQI message of one cell is repeated in the 

first report, and a CQI or PCI/CQI message of the other cell is repeated in the 

second report. 

8. The method of claim 1 wherein in case one cell is active on any one 

of the HS-DPCCHs, a CQI or PCI/CQI message of the active cell is repeated in 

the first report and the second report is not transmitted. 

9. The method of claim 1 wherein in case no cell is active on an HS-

DPCCH, CQI or PCI/CQI slots of the HS-DPCCH is not transmitted. 
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10. The method of claim 1 wherein a power offset for the HARQ-ACK 

message or the CQI or PCI/CQI message on each HS-DPCCH is determined 

independently based on a number of active secondary cells and multiple-input 

multiple-output (MIMO) configuration status on corresponding HS-DPCCH. 

11. The method of claim 1 further comprising: 

transmitting an HARQ preamble and a postamble simultaneously on both 

HS-DPCCHs on a condition that a condition for transmitting the HARQ preamble 

and HARQ postamble is satisfied on both HS-DPCCHs. 

12. A wireless transmit/receive unit (WTRU) for sending feedback for 

multi-cell high speed downlink packet access (HSDPA) operations, the WTRU 

comprising: 

a transceiver configured to receive downlink transmissions from a 

plurality of cells; and 

a processor configured to generate hybrid automatic repeat request 

acknowledgement (HARQ-ACK) messages and/or channel quality indication 

(CQI) or precoding control indication/channel quality indication (PCI/CQI) 

messages for the cells, encode the HARQ-ACK messages and/or the CQI or 

PCI/CQI messages, and send the encoded HARQ-ACK messages and/or the 

encoded CQI or PCI/CQI messages on a plurality of high speed dedicated physical 

control channels (HS-DPCCHs) with a spreading factor of 128, 

wherein each HS-DPCCH is configured to carry at least two encoded 

HARQ-ACK messages and at least two encoded CQI or PCI/CQI messages in an 

HS-DPCCH subframe, 

wherein each HARQ-ACK message is mapped to two cells so that HARQ 

information for two cells are jointly encoded, and each CQI or PCI/CQI message 

is mapped to one cell, and the encoded CQI or PCI/CQI messages of up to four 

cells are transmitted in a first report and the encoded CQI or PCI/CQI messages 

of up to another four cells are transmitted in a second report over two HS-

DPCCH subframes, 
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wherein the processor is configured to remap the cells to an HARQ-ACK 

message and a CQI or PCI/CQI message and/or the HARQ-ACK and/or the CQI 

to PCI/CQI message is repeated within an HS-DPCCH on a condition that any 

cell is activated or deactivated on that HS-DPCCH. 

13. The WTRU of claim 12 wherein in case three cells are active on any 

one of the HS-DPCCHs, the processor is configured to jointly encode HARQ-ACK 

information of two active cells and jointly encode HARQ-ACK information of the 

other active cell with discontinuous transmission (DTX) message. 

14. The WTRU of claim 12 wherein in case two cells are active on any 

one of the HS-DPCCHs, the processor is configured to jointly encode HARQ-ACK 

information of two active cells and repeat a resulting codeword to fill in an 

HARQ-ACK slot of the HS-DPCCH. 

15. The WTRU of claim 12 wherein in case one cell is active on any one 

of the HS-DPCCHs, the processor is configured to encode HARQ-ACK 

information of the active cell with discontinuous transmission (DTX) message 

and repeat a resulting codeword to fill in an HARQ-ACK slot of the HS-DPCCH. 

16. The WTRU of claim 12 wherein in case no cell is active on any one of 

the HS-DPCCHs, the processor is configured to not transmit an HARQ-ACK slot 

of the HS-DPCCH or repeat a discontinuous transmission (DTX) codeword to fill 

in the HARQ-ACK slot of the HS-DPCCH. 

17. The WTRU of claim 12 wherein in case three cells are active on any 

one of the HS-DPCCHs, the processor is configured to transmit CQI or PCI/CQI 

messages of two active cells in the first report, and repeat a CQI or PCI/CQI 

message of the other active cell in the second report. 
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18. The WTRU of claim 12 wherein in case two cells are active on any 

one of the HS-DPCCHs, the processor is configured to repeat a CQI or PCI/CQI 

message of one cell in the first report and repeat a CQI or PCI/CQI message of 

the other cell in the second report. 

19. The WTRU of claim 12 wherein in case one cell is active on any one 

of the HS-DPCCHs, the processor is configured to repeat a CQI or PCI/CQI 

message of the active cell in the first report, and not transmit the second report. 

20. The WTRU of claim 12 wherein in case no cell is active on any one of 

the HS-DPCCHs, the processor is configured to not transmit a CQI or PCI/CQI 

slots of the HS-DPCCH. 

21. The WTRU of claim 12 wherein a power offset for the HARQ-ACK 

message or the CQI or PCI/CQI message on each HS-DPCCH is determined 

independently based on a number of active secondary cells and multiple-input 

multiple-output (MIMO) configuration status on corresponding HS-DPCCH. 

22. The WTRU of claim 12 wherein the processor is configured to send 

an HARQ preamble and a postamble simultaneously on both HS-DPCCHs on a 

condition that a condition for transmitting the HARQ preamble and HARQ 

postamble is satisfied on both HS-DPCCHs. 
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