METHOD AND APPARATUS FOR MULTI - ANTENNA TRANSM SSI ON I N UPLI NK CRGCSS
REFERENCE TO RELATED APPLI CATI ONS [0001] This application clainms the benefit
of U. S. pwowbsiamab application Nos. 61/247,123 fil ed Septrasben/osi4o 2009;
61/ 248,313 filed Cctober 2, 2009; and 61/356,320 filed June 18, 2010, the
contents of which is hereb ncorporated by reference herein. BACKGROUND

[ 0002] Techni ques f oMEE Hﬁ)dy %Agﬁt%ﬁé) R AMMELEEANTENNA 0 cel | ul ar

W rel ess communi cation syst erﬂf;RAéTSé/hI%K&\EﬁN\IéPhéHKS to i nprove robustness
of data transm ssion and achi eve hi gher data throughput. One of the

mul ti pl e antenna techniques is space-tinme block coding (STBC). STBC is
based on i ntroduci n% joint correlations in transmtted si gnal s in both the

space and tine donm $%@WRMQEQ}QKE§WE&APP}JQ}H t fading

channel s. ] The sch to provide
Cranem ¢ olORRE! ¢y A tand SRTR: iR M RAREREES ahPaniag Hheigatod ©

Al anout i - bared13RACE3 filoE SBhR&thes 80€200056 HeeN3 1 fliel D cusRd 2bssakiged of its
sinplicity and no need for the transmtter to know t he channel state

i nf or mat i 0AL/BESBYO fikedl fuver & 800, ibe n@dentsfof ehacinislhefdodbearkorabetby o its
effecti vene%ts and, easy i npl enentation, the Al anouti-based space-tine bl ock
code has bLERCREOPEEY i nto many wirel ess systems, such as WMAX and WFi .
In third generation partnership project (3GPP), it was introduced in

downl i nk transm ssions in universal nobile tel ecomunication system (UMIS)
since Rel ease 99 and al so adopt ed BACEKGGROUNXDNi gh speed downl i nk packet
access (HSDPA% over hi gher speed data channels in Release 5. 1n the 3GPP
standard, t4092] np| e SRR STOBESIAR antiple %%%Pr?@ hage ﬂ@ﬁwseés}n%l&ééru me

transt dleral b SHIR)onl Q0L ERNABES UALLK Sbby o AR gD 25 ot

speed uplink pac access ure ced in

3GPP Rel eaggtsbtrhfsmiseiohtthdhadhere kighar ﬂ@ﬁaeﬁlrbﬁgﬂﬂﬂ@. udd akt}@meJMlﬁiew rel ess
systenms. The HSUPA may be configured to allow for much faster scheduling of

upl i nk transtinsgitepsnigeesvs bpacs-tingblockvendand (YEB@. t SR s brend @t ency.

[0005] Mul't} B & AINS00R 4L REThS B SRALERERT STt SPPRhIHE Spal R adthianced

domains to provide transmit diversity to combat fading channels.

[0003] The Alamouti scheme is the space-time block code to provide
transmit diversity for systems with two transmit antennas. The Alamouti-based
space-time block code has been widely used because of its simplicity and no need
for the transmitter to know the channel state information (CSI) and therefore no
need of channel feedback. Due toits effectiveness and easy implementation, the
Alamouti-based space-time block code has been adopted into many wireless
systems, such as WiMAX and WiFi. In third generation partnership project
(B3GPP), it was introduced in downlink transmissions in universal mobile
telecommunication system (UMTS) since Release 99 and also adopted in
downlink high speed downlink packet access (HSDPA) over higher speed data
channels in Release 5. In the 3GPP standard, the implementation of Alamouti
scheme is known as space time transmit diversity (STTD).

[0004] Enhanced uplink (EU), (also known as high speed uplink packet
access (HSUPA)), 1s a feature that was introduced in 3GPP Release 6 to provide
higher data rates in the uplink of UMTS wireless systems. The HSUPA may be
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signal processing are often referred to as nultiple-input nultiple-output
(MMD). MMO has been wdely studied and may significantly inprove the
per f or marwe 20f1/0i492| ess communi cati on systens. [0006] MilPCirfiseoiansesana
t echni ques have been wi dely adopted in nany w rel ess comruni cati on systens
such as | EEE 802. 11n based wirel ess | ocal area network access points and
cel lul ar s§afigged soedlow fgemash fasterachednlingohupink frppanissioas as yobenm) / hi gh
speed pack H . rmevolution (LTE). MMOis
T SRR PR

introduced 1'n _ More advanced M MO enhancenents are
currently pgiosp st udi@éipieint@PRriReingiasion fe@ptlod chiBdusenith ¥dvameky downl i nk
(DL) MMOis specified in 3GPP WCDVA st andard. SUMVARY [ 0007] Met hod and

appar at us ﬁl@naﬁqusﬁmgraam@tﬁrg@fe@mdagaﬁgluﬂﬁml@inpm@ naftipleradpalr @Y Qe osed. A

irel t 1.t/ ' it (W f ti t it
i ver ot ty. (ORI BRERE BB b EEe RS By R SRR
confi gur edof QreREIIEdmBAAGITEaRDY i @8sChannel may be mapped to either an

i n-phase (I) branch or a quadrature-phase (Q branch. The STTD encodi ng
gener at es §08bur al i Mulableoattpuha $tahadnmesshavh hehatwitiélg adopted imtmeayn i s not

e o ar DS ORI b B g Bl "
tell ati i ‘ ‘ t
constetla }a@ﬁvo‘% !a@éesé)ﬁmgﬁh e{ndocreﬁ{lga{i]‘ ggéte s@k@%ﬁ'@r{&n@%Bdé @}@gﬁﬁﬁ]&ﬁﬂé pu

stream Al[ ‘configure ysica nel's on an ranc fanch are

conbi ned, reepeCWIODNIN)/high groéRcRetaadebsy AISPA) ahd dobidradesdlitans i n a
conplex format, and the conbined streans are transmtted via a plurality of

ant ennas. [15008] MAMG ks iteesiuced i MEM A 198 ivglk ewl i 8 PETTMopmgdvaneedide at

| t h d.dedi cat = i cat i cal dat

channer (e AR AR AR G LR ARE R i At R B R Doy

a high spe@qrre%ﬂysigﬂiyfa@fvﬁﬁnﬁ BB EHM@%IJE ificg R BOPP Wﬁ@h@{?@ﬁaﬂdw& dedi cat ed
a

physi cal control channel (DP , and edi cat ed physical data channel
(DPDCH). [0009] The WIRU may performthe STTD encoding either in a binary
domain or in a conplex domain. For gﬁ%¥@ggg x domai n STTD encodi ng, the
STTD encoding is perfornmed on a blo | ex-val ued chi ps correspondi ng
to one or Fnt ege iphe a . 80 ng: fact: t he

physi cal c agzgls. F%%%%#ﬁﬁ@ﬁa E%%ggpggsgﬂﬁgbﬁgﬁggggﬁ%'g%ﬁgfﬁﬁggg% one type
of uplink phtesneahrectisosed. A mdteles g nkmét/ feedRDMH L @VIIRT) perfpres qadé ng

wei ghts, and transm ttjng.the pre-coded output,K streans viﬁ a plurality of

ant ennas. Emenangpit diyeesity BRAOEING: PR ARs PRy shieant ghemixsedl usi ng
pennas. _. . : '
bo. t ranent Pedtpelnte B ArBLEPED, BNy o) Arlidify by HERbed SEdPhf o2 M

E- DPDCH coi-pBadeatl] Branchh® PloRaérdingphimy (08 wendtor mbd STTthehcafihgr or

before the spread n? ality aft Illtonlit treams such that the input stream is not changed
generates a plurality of output streams such that the input stream is not change
for one output stream, and symbols of the input stream is switched and a
constellation point of one symbol is changed to an opposite constellation point on
an I branch or a Q branch for the other output stream. All configured physical
channels on an I branch and a Q branch are combined, respectively, to generate a
plurality of combined streams in a complex format, and the combined streams are
transmitted via a plurality of antennas.
[0008] The physical channel configured for STTD may include at least one
of an enhanced dedicated channel (E-DCH) dedicated physical data channel (E-

DPDCH), an E-DCH dedicated physical control channel (E-DPCCH), a high speed
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BRI EF DESCRI PTI ON OF THE DRAW NGS [0011] A nore detail ed understandi ng may
be had fromthe foll ow ng description, given by way of exanple in

conj unct iwo 2ui1tda149ke acconpanyi ng draw ngs wherei n: [ 00P2TRIS®10080846 a
system di agram of an exanpl e communi cati ons systemin which one or nore

di scl osed enbodi nents, may be i npl enented; [0013]FI.G 1B is a system di agram

of an exanﬁf/“ﬂa“ff\.‘/h'@iEl Physigak %&ﬁ@ﬂﬁch?m@ééH\%)EQ&H)’(WF{UYat?ﬁ&thYWﬁ?l (@é‘t@%ed wi thin
the Commnkﬁﬁ{ﬂe?gﬁn%égﬁ?,gﬁd 4 hoRLLBR ﬁg%réig'al@a% (c:ﬂég‘inei %ﬂflﬁ')e 1C1s a system

di agram of “an ex: 0 access workand "an ‘exanpl'e’core network that
may be use@bothl n the WIRTRiEahdresier SSEETDI ddcdingadigtbriil Fbfaard A

[0015] FIG 2 shows an STTD transmtter in accordance wth one enbodi nent;

[ 0016] FI G d@mgitowisingn c@TIIEx demasni Fewthei qampdesodatamio S T knendong dhe

enbodi ment .ST'_I‘]g_)_enco 1r21g %Slléegﬁ)}'él% grgg/b?()s(:%%%%n?p gg-églued chips corresponding to

one or an integer multiple of a largest spreading factor among the physical
channels.

[0010] A WTRU may perform pre-coding on at least one type of uplink
physical channel including the E-DPDCH with the pre-coding weights, and
transmitting the pre-coded output streams via a plurality of antennas. Either
multiple E-DPDCH data streams may be transmitted using multiple-input
multiple-output (MIMO) or a single E-DPDCH data stream may be transmitted
using a closed loop transmit diversity depending on the E-DPDCH configuration.

The pre-coding may be performed either after or before the spreading operation.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] A more detailed understanding may be had from the following
description, given by way of example in conjunction with the accompanying
drawings wherein:
[0012] FIG. 1A 1s a system diagram of an example communications system
in which one or more disclosed embodiments may be implemented;
[0013] FIG. 1B is a system diagram of an example wireless
transmit/receive unit (WTRU) that may be used within the communications
system illustrated in FIG. 1A;
[0014] 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;
[0015] FIG. 2 shows an STTD transmitter in accordance with one
embodiment;
[0016] FIG. 3 shows an STTD transmitter in accordance with another

embodiment;
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[0017]FIG 4 shows an STTD transmtter in accordance w th anot her

enbodi nent; [0018] FIG 5 shows an STTD transmitter in accordance with

anot her ewbadimamnty2 [ 00191 FIG 6 shows an STTD transm t Pem/UsRo1@OsI#aance
wi th anot her enbodi ment; [0020]FIG 7 shows an STTD transmitter in
accordance wi th another enbodi nent; [0021]FIG 8 shows an STTD transmtter
in accor daf87hi t h WGt Hethomivst SHe Rt trapgossrrnGeccogianye ofith) anptbar

transm ssi QRGeS for the non-STTD channel (s); [0023]FI Gs. 10(A) and
10(B) show exanpl € binary STTD encoders for binary phase shift keying

(BPSK) nodideatpd datrGt satemisssl 8TTD] f884hittésin ddoanaddvifhl aBdthshow
exanpl e STTD encoders for 4-Ievel

embodiment;

[0019] FIG. 6 shows an STTD transmitter in accordance with another
embodiment;

[0020] FIG. 7 shows an STTD transmitter in accordance with another
embodiment;

[0021] FIG. 8 shows an STTD transmitter in accordance with another
embodiment;

[0022] FIGs. 9(A)-9(D) show transmission schemes for the non-STTD
channel(s);

[0023] FIGs. 10(A) and 10(B) show example binary STTD encoders for
binary phase shift keying (BPSK) modulated data transmission;

[0024] FIGs. 11(A) and 11(B) show example STTD encoders for 4-level
pulse amplitude modulation (4PAM) modulation;

[0025] FIGs. 12(A) and 12(B) show example STTD encoders for SPAM;
[0026] FIG. 13 shows an example transmitter structure with a dual binary
STTD encoder;

[0027] FIG. 14 shows an example STTD transmitter with a complex STTD
encoder;

[0028] FIG. 15 shows an example complex STTD encoding process;
[0029] FIG. 16 shows ST'TD symbol configuration with different spreading
factors (SFs);

[0030] FIG. 17 illustrates an exemplary complex STTD encoding applied to
the HSUPA data channels;

[0031] FIG. 18 shows the corresponding block encoder in accordance with

this embodiment;
[0032] FIG. 19 shows an example transmitter in accordance with one

embodiment;
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pul se anplitude nodul ati on (4PAM nodul ation; [0025]FIGs. 12(A) and 12(B)
show exanpl e STTD encoders for 8PAM [0026] FIG 13 shows an exanpl e

transm t two 28twodctonre wi th a dual binary STTD encoder; [p0o@a&péHb@s508161 shows
an exanple STTD transmitter with a conplex STTD encoder; [0028] FIG 15
shows an exanpl e conplex STTD encodi ng process;. [0029]FI G 16 shows STTD
synbol con{Q%g} at i oAl 2hshavesrasy smmp FagamHdeiaacerdapcspelh angbsp) FI G 17
illustrate gg ; ef\%pl ary conpl ex STTD encodi ng applied to the HSUPA dat a
channel s; Fﬁl i%ﬁi 18 shows the correspondi ng bl ock encoder in accordance

with this euzepi menFIG[ 9032w £a exbn S0 aws st texiametadhi@ngith khéthet n
accordance with one enbodi nent;

embodiment;

[0035] FIG. 22 shows an example transmitter in accordance with another
embodiment;

[0036] FIG. 23 shows an example transmitter in accordance with another
embodiment;

[0037] FIG. 24 shows an example transmitter in accordance with another
embodiment;

[0038] FIG. 25 shows an example transmitter in accordance with another
embodiment;

[0039] FIG. 26 shows the spreading operation, which includes spreading
with a given channelization code, weighting, and I1Q phase mapping;

[0040] FIG. 27 shows an example pre-coder for the dual stream case;
[0041] FIG. 28 shows another example pre-coder for the dual stream case;
[0042] FIG. 29 shows another example pre-coder for the dual stream case;
[0043] FIG. 30 shows an example transmitter for the two stream case;
[0044] FIG. 31A shows an example UPCI signaling using an E-HICH;
[0045] FIG. 31B illustrates the case where one out of seven E-HICH

subframes carries the UPCI field;

[0046] FIG. 32 shows an example transmitter for transmitting uplink
precoding control information (UPCI) for two WTRUs via an E-DCH channel
state information channel (E-CSICH) in accordance with one embodiment;
[0047] FIG. 33 shows another example transmitter for transmitting UPCI
for two WTRUs via an E-CSICH in accordance with another embodiment;
[0048] FIG. 34 shows another example transmitter for transmitting UPCI
for two WTRUs via an E-CSICH in accordance with another embodiment;
[0049] FIG. 35 shows an F-DPCH format in accordance with this

embodiment;
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-4- 1400784-1 WD 2011/ 041492PCT/ US2010/ 050840 [0033] FIG 20 shows an
exanple transmtter in accordance wth another enbodi nent; [0034]FIG 21
shows an weanpli4eansm tter in accordance w th anot her pemusdo0®BIsH0

[ 0035] FIG 22 shows an exanple transmitter in accordance w th anot her
enbodi ment; [0036] FLG. 23 shows an exanple trapnsmtter in accordance with

anot her entf¥@Chent ; HloessfrRm 374skevevasnamingxamplltd apdnsSH (usens ithe
accor Gance kL ANPLE ETION B LOOITLG et o0 exampl e

transmtter i n accordanc

[0051] FIGs. 38 and 39 show signaling of UPCI and rank indication (RI)

using the transmitter structure shown in Figures 32 and 34, respectively;

[0052] FIG. 40 shows an example frame format for the E-CSICH.
DETAILED DESCRIPTION

[0053] 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.

[0054] As shown in FIG. 1A, the communications system 100 may include
wireless transmit/receive units (WTRUs) 102a, 102b, 102¢, 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, 102¢, 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, 102¢, 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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enbodi ment; [0039]FIG 26 shows the spreadi ng operation, which includes
spreading with a given channelization code, weighting, and | Q phase

mappi ng; WOQ4N)HI482 27 shows an exanpl e pre-coder for tlreTdis2ad10m508¢@m case;
[ 0041] FI G 28 shows anot her exanple pre-coder for the dual stream case;
[0042] FI G 29 shows anot her exanple pre-coder for the dual stream case;

[ 0043] FI G [#95khows The cemanpneationg sevhiemsd0mmay alie incdesa pagnitatiee;

00441 FI G. 134, SIOVS. 20, XRTPHE BEH oSHOBALJ DOl 120 LR OH o[, 00451 FI G

31B il lustr e case ére ‘one out of seven s carries

the UPCl figledhf db@04edrflgtare B Wil AthteXaddl@h bt BAsNbid @thé WTRUansNi tting
upl i nk precoding control information (UPCl) for two WIRUs via an E- DCH

channel st 30%a,i H2br t@R¢,010%ch s kedilifaie @SEaEH) toi oncaer onetaneanminisabor

erbodt et L008T1EL% 15, 018, OO IE uS RS RS anot e

?pgﬁg'mﬁf?f %éﬁ%@%ﬁh? bfexadpleNAWBa&NQhhehs £XATPI B hARPS AbhierahQEiver
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.
[0056] 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.
[0057] The base stations 114a, 114b may communicate with one or more of
the WTRUs 102a, 102b, 102¢, 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).
[0058] 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
7.
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for two WIRUs via an E-CSICH in accordance wi th anot her enbodi nent;

[0049] FIG 35 shows an F-DPCH format in accordance with this enbodi nent;
-5- 14007A86-2011/040292011/ 041492PCT/ US2010/ 050840 [ 0050] FI @e1/U38010/06083Y show
signaling of PH and PO using the transmtter structure shown in Figures
32 and 34, respectively; [0051]FIGs. 38 and 39 show signaling of UPCI and
rank i ndi c&xample(thep awtﬁgm@ﬂaé a indhe RAN Bo4 %rmb@tw%%ﬁ@% 110210 Ai0geir es 32

and 34, re for the
e e el A R Fen ot R U Qs AT el LA Bl O
comuni cat BO&sEmSHNIER) THRedthialRhaid AessQUTRN)ewlichCh P estabBhdotHenmnt s may be
I npl ement ed. The comruni cations system 100 nay be a nultiple access system

t hat provi ddsrigentldft uSnguc\Nld@bamﬂblQ:]éMAdéWéJDMlAéleo WM s gnayg, ingdrdadcast ,

t t | t | t 100 b|
oot ol o whenrBekallohuSiEo kol e Hin S bt et HSPARARAE of T ¢
system r esgupies HSP"&'(H@'P@Q—)WHSPR%a§QHQﬁﬁ@tmgh%%@e&mlﬁk Ph&et

comuni cati ons systens 100 nay enpl oy” one or nore channel access nethods,
such as codeceds ((IH@DBA ) anflfor bhgl Speabﬁph@%kettﬁcmsdH\%w%)n mul ti pl e access

Si ngl ¢ car FHBP FonA T sestBovmybodifes i irsgation 1 da and the WHRLs 1622 (7
102b, 102¢ may 1mplement 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).

[0060] In other embodiments, the base station 114a and the WTRUs 102a,
102b, 102¢ may implement radio technologies such as IEEE 802.16 (i.e.,
Worldwide Interoperability for Microwave Access (WiMAX)), CDMA2000,
CDMA2000 1X, 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.

[0061] 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 102¢, 102d may implement a radio
technology such as ITEEE 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 102¢, 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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[ 0054] As shown in FIG 1A, the conmunications system 100 may i ncl ude
wreless transmt/receive units (WIRUs) 102a, 102b, 102c, 102d, a radio
access nevoank/@Rabd) 104, a core network 106, a public eeirtusbedosessephone
network (PSTN) 108, the Internet 110, and other networks 112, though it
wi |l be appreciated that the disclosed enbodi nents contenpl ate any nunber
of WIRUs, BrectdentqthadntesaetidOxdhugrthe basadation k14 eappeishe egeledt t he
WIRUs 102a, &c%Ps’th%%?emémg?ﬁnﬂg%é)?ogﬁ’i%t&é’&elo%f device configured to

oper at e and/ or ‘conmuni ca ess environment. By way of exanple,
the WIRUs [diga] 102IThe RXC 104 0:3¢ by chiemeaithtion weth the chifeafsswbitk BB/ or
receive wireless signals and may include user equipnent (UE), a nobile
station, awhichadapbe ambivipe osutiwerk tsafigursdito peovidagenice, dateednnlicationsel ephone,

a personal digital assi.stant PDA@, ay mar t h(r%ne a Iafﬂt@h g\g@g@book, a
per sonal  cBAMIT Efice AV Rler B aloRd (YOIl SReieadc e B ot ddhe WERVRS 11 e,
-6- 14007840d, 106h 200 9d3d 9BRCTLAISRR10{ OG0B 40t ARSRITRGy GoMTURLgRt | ons
systems 100 may al so i nclude a base station 114a and a base station 114b.
tEaCh' of | t heanﬁa_:ielcziﬁtr;@tsieﬂh&isi‘lﬁm}aige ]lj)datb)tnnm;sedbe?ra'{mﬁs,my@pRaidfcigiZﬂgi h?(ggrgtlf Ilg gr ed
owrelessly interface with at |east one e 2a : c,
102d to fabeFRyiey. éééstlflgu%% et ARBIOED %%lmgég\f FECHBLISREODSs uch as
the core n , ne /@r .t h nks. 112 1. By way of
exanpl e, tﬁg&ﬁgge%g?aa}#gﬁéﬁcﬁﬁg) %1%9%%3‘{5 geﬁgv%a?e@?ggﬁédéf\]/‘éﬁg ation

(BTS), a NappreBat@nthedNebeRBN 204Homd®oNddeoBs natwdoke 06 NadebdBin dr&t be
controller, an access point (AP), a wreless router, and the like. Wile
t he base stugtifeshepmmyaication yithosheriehNgHtermpdoyatdie samedgileasdhe e, it wil |

Cnt o bonmedt £ ARt R Eotn it A ends SRt bR AN e
station 114g4 iR eaRdetutizidden BANIRA4adihth , BHe@rd RGkER 104 her base

stations and/or network el enents (not shown), su % as a base station

cont r ol | er maBSG)0, bedinrcainoimettiworkitlc encthet RAN (@RNGow) elajoymagie &SMet c.  The
base station . 114 d/or the base station 114b nmay be configured to
transmt aﬁ%‘ﬁ%?e%g@gi’re wirel ess signals within a particul ar geographic

regi on, whij y b I y

furt her bem?iaémed ?ﬁ%ggﬁ Giwé’felg%%?.@‘yégéro Ssli@%fi?“qt %y gol}{%fie g@%{é?ﬁt ed with
t he base st62d,do2hlURcniR2doe attassdhd PSANo1 @S tke Iisteeiatrid 0, dindisy other one

enbodi nent, the base station 114a nmay. include three transceivers, i.e., one

for each séeftvlmrk%ilii-hﬂéh%@TN 108 n?avomﬁ@deé%wswﬁﬁh?d qu@)h@ageemoahs%h 114a
oy w11y S P BlP A bR Sl R Al RATRA R %) o

base stati gRballstdem dfidRerimayiecedrammb@at fetioblks L1¥E1QiceSTHE udé cdnt@oy RUS
102a, 102b, 102c, 102d over an air Interface 116, which ms% be any suitable

wi rel ess ceemmuingcation protoeis,(saclyas thegfdhas missignepebyol(irRpjocolilEPbviee,
infrared ( ul travi vi.si bl ir interface

IR, I w),, | i ght, .et.c.).
116y bedacisinrebat iy Atmd e forpding ot abe T g (rad)
[ 0058] Nor e,518& 6! T nedwof1a189 ndBaUeiudk Rerea ORI &R tbARRInTAS RN 100 may
be a nultiple access system and may "enpl oy one or nore channel access
schenes, suetwaks O] afdbRpp&EBMA, bYORDMAserSeRDMAdemn dF drhvaamipke théor
networks 112 may include another core network connected to one or more RANSs,
which may employ the same RAT as the RAN 104 or a different RAT.
[0064] 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, 102¢, 102d may include multiple transceivers for

communicating with different wireless networks over different wireless links.

For example, the WTRU 102¢ shown in FIG. 1A may be configured to
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-7- 1400784-1 exanple, the base station 114a in the RAN 104 and the WRUs
102a, 102b, 102c may i nplenent a radi o technol ogy such as Universal Mobile
Tel econmmwDeat/@mM®2Syst em (UMIS) Terrestrial Radi o Acce®sT(USIRANS0swmi ch may
establish the air interface 116 usi ng wi deband CDVA (WCDVA). WCDVA nay

i ncl ude comruni cati on_prot ocol s such_ as Hi gh- Speed Packet Access (HSPA)
and/ or EvofMBeunsphe EVHéFilh-ﬂ) aspisEr1ra )l 4an cThiehe maygHIgeE adceByldthasrd Packet

anot her - bt HERHOBEy, ShENIAREE R, i [PR b Cﬁ%&%&@tﬁf‘%@%%@%‘r’g%gc

may i npl emeqidio dedhadlogy.t echnol ogy such as Evolved UMIS Terrestrial Radio
Access (E-UTRA), whi c% may establish the air interface 116 using Long Term

Evol ution (1066) andfd&. LBE Adwdemadagrameoian expomdd VTR b 62r Asshowh ment s,

the b t WRUs 1Q2 102b di
tochnor ogi b Lo e SRR 508 Y5 homde Aabiiadh o SRR Py for
M cronave Acess iV dmeROMR000  SMARA0D KA Y. 1COMA2Q00,EV1 R0, o | nteri m
St andard 2000 (1S-2000), Interim St andard 95 (1S-95), Inteerim Standard 856
(1 S-856), @spbgﬂto&g}rqiadni%omohbbmbeakdemnmnrga]t%onan(é\@“em mebrnpi82da Dat a

rates for GSM Evol ut| n (E GSM EDGE RAI nd the i [ 0061] The
base st at i BAVELHEIEH LG g%% s@@nalgvﬁyr%q é@%b&ﬁ fﬁo%eg Horre
eNode B, o i fror HBOR | e RAT for
facilitati aﬂﬁ]f(% Fselgg (@%erlleﬁ(%ﬁp??% !egthﬁlqg%al [ zyé are 1@651%% a?; &2) pl ace of
busi ness, aohbif@tioR ofetlhveCﬂoﬁegoalgcalmﬁts adlet Rendihkg. cdnlistir® ®ithogh ment, the
base station_ 114b and the WIRUs 102c, 102d nay inplenent a radio technol ogy
such as | EEmbgdiment. t o establish a wirel ess Iocal area network (WLAN). In

anot her e he base s 114b a e WIRUs 102c, 102d may
ol ement "ﬁ%éﬁ-e : dbapasemtR Al v B8 AUSod SePedPr S o ks
per sonal apaidae mreéwvé%}l» #iohal hocRBRL N BEP o hﬁfp;% 3 [m?e station
114b and t eﬂ)WI'R 10200 1028nrlray (gt?l ize a 1cg2t ar bageesdm eag.,
VCDVA,  CDVPROBDty @SMcrdpTetesoFE-ohe oEtngore mlor@mcabﬂsqrstn asspfietioe Withoa

fent ocel | . shown i G 1A, the. base tatlo 4 direct -8-
connection @%alcﬂ?%?lkta?iﬁocoﬁﬁ{?%ler @@ieéﬁwgﬂtef%%ﬁgmuﬁ%t be
required t S t 2] The RAN
104y beC e CpPLarPls R éF§8%% SRRt o Sy
type of neinteglatabatkddgt(I€), 4 etape macl’imeyanetehe tiht aTharmbaeeatrl dBsmag@nd/ or

voi ce over internet rot ocol (VolP) services to agne or nore of the WIRUs
102a, 1oszerf@rz% sigpgbepdieg flatampnopeseing ReWegioatiebipioutDet PEYesSHYYi de cal |
R L Tt e S o ey L R B

cal l'ing, ernét™ connec Istr r perform

hi gh- level WoRGddE ehYirbAGHY. mpr@de@ébras_smrbe%uﬁ eatd WrttiOfdceifit IDUgh not
shown in FIG 1A it will be appreciated that the RAN 104 and/or the core

net wor k 10®hishy mse hencatipleskto dre fuadimitdecgvmelemandtiZ8n While BiGhelB RANs t hat

I th di f t U=
Sani £ on ' BOBERC BsRRCt SH B! T4 RNy 1 2005 kAt OB ODE R I an
E- UTRA radb%éﬁ%@@émm tﬁe%oé‘e%é& N8watke ﬂr@ﬁsd@%ﬂh@&a@%ehﬁ%eﬁ%@&'m Cat' on
wi t h anot her N (not shown) enploying a GSMradi o techhol ogy. [ 0063] The

core netmtdgeﬂﬁﬁlmn%Mnﬂepackagesoradgm eway for the WIRUs 102a, 102b,
102c, 102d_to_access the PSTN 108, tlhe I nt ernet 110, _and/ or ot her, networks
112, The PERGTROS Ve trRn b rege e Al e men %?c%@ahb@@aﬁ%@dﬁ@ttwsv@ t hat
provi de pl I 1,C r ncl ude a
gl obal sys?f g%afc%ftgl E\r? %@%%@aﬁg%g gbé{g{ net i rlgﬂéé}%aﬁs 5 e%/oijn(]:i(eiég)a%e% use
comon contiwnaedhte@facp leBOCRHrS‘exaﬁH!ﬂ;éJ iA%nt kendodaneid, $is¢ oRnsMNfeodiver ot ocol
(TCP), user_datagram protocol (UDP) and the internet protocol (IP) in the
TCP/ | P i nt element p2Dmer be asante@navwlgw@mtk@smﬁanﬂyr TefeiveBE signeksd or

o et dors TRoARAGRE AIBodHR e RS SR SR 1By nlY " BE AT et sor k
connegt fe]gi Eﬁut?&fed&écwpe&f@ﬁm td%ﬁanﬁ%me@aav& hR, B88r RATblagighhe RAN 104
or a | eren

signals, for example. In yet another embodiment, the transmit/receive element
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[ 0064] Sonme or all of the WIRUs 102a, 102b, 102c, 102d in the communi cati ons
system 100 may include nulti-node capabilities, i.e., the WIRUs 102a, 102b,
102c, 102storray/d4mdude nul tipl e transcei vers for conmuniPCRLSRE 0XV5ESHO

different wirel ess networks over different wireless |links. For exanple, the

WRU 102c shown in FIG 1A may be configured to -9- communicate with the
base stati A2 PEADe copfiguiedistranpnbynd reenyapoih Rianddigh gignaiedhwdl ogy, and

with the b i i ch. : n, JEE ' hnol ogy.
[0065] FI G %ﬁépﬁé&gﬁ{tg@gﬂéﬂ%@ﬁ g%‘r“%%lo %ﬁme%iegxrr%ﬁel%e y%%% SfihGed SO 9%
1B, the WIRdnifa dmYor meedivdenpcifibiaaas®of wiBles@sighaRscei ver 120, a
transmt/receive el enent 122, a speaker/m crophone 124, a keypad 126, a

di spl ay/t oli¥¥88hd 128n addition akiheuph thertpansnyit/1@eive elemens b2 2isdeproted 1132, a
power sour 134, a gl.obal positigni tem (GPS), chi pset 136 nd ot her
Per' phor al 1430 1 App PRELRBREE ARGy A THE WO 155 RaPPEhefude. any
sub- conbi NgltiniPectiDe el RGO 28 BlBEBALSHMNY! thel TR LAY nEQNHSHENT W Th
an enbodi ment. [0066] The processor 118 may bé a general purpose processor,
a speci al PMUMOsehpologesEors, irvoreemvimdimematheWaRES B mapindhgletterb osi gnal

processor (DSP), a plurality of m croprocessors, one or nore . .
m cr opr oce&W8F &rangmitieseive elegpents 102 £ pep Bple antennpas) fqg) trapsmigting

m crocontr . I i eci.fi Nt ircuits (ASICs), Field
Pr ogr am*rabgléJJl gé%ele‘&% #Vg{/é?e% Eg@sﬁ?} O?ie% :E:}?ﬁ %12 ?ﬁgﬁg&gﬁ]‘g type of integrated
circuit (1@o6op st atfhermaRtditer 1204 dohKgurelhe npdokesgRrsighbds tiiay per form
signal coding, data processing, power control, input/output processing,

and/ or anyabs tede transetitted by thatramgeitaeesbieedenent MERDd togemelpiethe e in a

i rel vi t. Th 11 b th i
120, ait ch YRR Bt Ba oY R ranahn TS GRS S nddS TR S
1B depi ct SR IFTRIOARSALY hddSnaRtmbhecdyBNita! YBs, 120ia8sERBALAY Bay

conponents, it will be appreciated that the processor 118 and the
t ranscei venchaly multifde tiansegvesdar ¢mpdingdhe WIBH Hl2etotconmenipatekage or

chip. [0067] The, t smt/receive e be configured to transmt
Si glr[:al [s tof’l"lﬁl&eé[gﬁ/éu%}} @%Qﬁ?p’f ?Wégéi%s‘ggé‘%ﬂplﬁe g. g the base station
114a) overdfg air Hikabasrliil ofFRE VPKROPIGR mhf b0 REwAIReH! R thay t N
transmt/receive elenment 1 may be an antenna configured to transmt

and/ or recedcetreRisesiigpad datal fromnahéepesiebmicrophtne t1R¢, theakspatl/ 12cei ve
el ement 122 nmay be an emtter/detector configured to transmt and/or

receive | Rangyor therdigilay/pushpadyhi® @:%r?ali‘ﬁ%id rietad deamnvd LU djaplavawt her
O e e e T P

t he transnptifpugasby atl MRt spkdler@itrHishoe mf2i4<[3 tieeRetpadt T8N 9t or ARgl/ or
recei ve any conbination of wireless signals. [0068]In addition, although
t he transniisplaadenchpad Bifenin additipe, thepireteseori hl8Anay at@sadniarsptign e

I t, t WIRY 102 . i ncl.ud nb ft it/ [ I t
T2 Nor e SHBL PRSP YA RGOS A0R AT BB Gy SRAVE DECAROF BBV Shus. | n
one enbodi fRM oyt HEaNTRULEREMBRIbIE Rekiéde1 SMOrHRm AL Rk AR BNt drl 8661 Ve
el enents 122 (e.g., multiple antennas) Tor transmtting and receiving

wi r el ess sihguyahslude eanddue-aadess nrenenry ABAM) 1feadf 006 Blehivey tRA@Mpcaihaed 120 may

be configured to nodul ate the signals that .
g disk, or any otlfler type o memc?ry 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).
[0071] 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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are to be transmitted by the transmt/receive elenent 122 and to denodul ate
the signals that are received by the transmt/receive elenment 122. As noted
above, thwoWRW4iM2 may have nmulti-node capabilities. Tiras/USkéie/os08anscei ver
120 may include nul ti pI e transceivers for enabling the WIRU 102 to

conmmuni cate via mnul ti RATs, such as UTRA and | EEE 802. 11, for. exanple.
[0070] The mrﬁﬁ@@&mﬁs“&‘ RYAB2viFRepawer seaycedsd amidieaaysyitablsdersy recei ve

user i nput ¢ / p 4 and/ or

t he displ ayﬂ %%ﬁgﬁhggﬁ %ngﬂ?%% g%‘ @dﬁ% %V'% %?duéaerﬁﬁﬁ%pﬁ%%gl Splay unit
or organi Cofin@fﬁd@ﬁ?bﬂbbﬂ@n@'é @de rﬁéﬂeﬁ@%\drﬁhﬁ@{mdwmldk)el ZIhD ENPIpGeaadr 118 may
al so out put user data to the speaker/m crophone 124, the keypad 126, and/or

t he di spl apetalusiolyuld (NZMH)Jhtha‘dl@jrlt)n@nl iophetqar sdles edlls, fiued cellsy anddbess
informatio from and store data in, any type of suitable nenory, such as
the non-refdVabl e menory 106 and/or the renobvable nenory 132. The

non- rem\éogi(ﬁzﬁﬁerh%%oé”@é’oﬂﬂfé ?aﬂ?@%’%@ﬁ@&%@ tHBOEY cKiPa) 1367 €ad-onl y
menory ( a hard disk, or any other type of nenory storage device. The
renmovabl e mhiadr ;may3R comyigireed toderosideubeat ionberforindeivni (eye. nodgitedd &hd) card, a

vt S S AT S T g T
L1 oY SRS s e e g, IR 102 il on @

recei ve povwehatib ﬁxﬁfbhh@umw]f he Wit entéd4ce argifuaBya Base srafiogue gd Hage
distribute and/or control the power to the other -11- conponents in the

WIRU 102. mélopéxﬂoéfla,sbwbkénifgn debeympee éﬁQOC@MOtldﬂ@lsed gevhe dimigg ohdheri ng t he

WRU 102. For ovver source 134 ude one. qr..mpre dry

cel | bati erieaats Bk Serd UL RS bbb Bl uael =PRe® N ST PR cice
netal hydr hggretitdddhat thd WIRT I%Qkhcqlﬁmlocaﬁi(ﬁq1)1forﬁ1(a|t1@ﬁb9@da|y%f aifl_‘;»'e' cells,
and the like. [0072] The processor 118 nay al so be coupled to the GP

chi pset 138uitalie dbcatmy-deéerounfiigumedhod winby rateainowatinsmstémdf wuthaam on (e.g.,
| ongi t ude an%(:1 at i tude) regarding the current | ocation of the WIRU 102. In
addi ti on t 8™P8HMERY j ey of, the information fromthe GPS chipset 136, the
WRU 102 cei vayl, 116 from a
TR 102 TRUECC! VLIS OR IAShAE TR ENER IS o8l LA REeR LS {1 om 2
based on tlwéndh b hobidet dne ogingiralssitweraand/@deirdedrd modulewchatprowde near by
base stations. It wll be appreciated that the WIRU 102 may .acqujre

| ocation i AfGEieRR] Eﬁﬁtwswcgvna&w af§ rapired 05 EE¢les- emsstaYivat i'8h met hod
whi |l e remal S n T or 118 may
further be %%Iﬂugll e%{]et %&ﬁg?l\éﬂp@% i %ﬁ% %‘99%%@%%&%% ﬁlr Qﬁ eD ess%née or nore
sof twar e apgtelfte hadboginer, BDIteB cdiata @5:ophsiegagts bk Gmaalo) faeahi%%l
functional ity and/or w red or wirel ess connecti Vi ty. For exarrpl e, the

peri pher al sellaémﬁﬁysﬁ)n@bttde vilratioe dpeicoreetedavisiem transesiveass handseel | t e

t f hot I
Lo bechpesel SobloBP FR SiBUSh SHABIS R UL S o ARiaEL
hands freejhieadsgter, Qnﬁhya?ﬁlQ?éﬂ“Qv{H%G‘ghﬁre Iﬁaﬁe&mwﬁnm@h@m@wg&w rad| 0
unit, a digital nusic player; a media player, a video game player nodul e,

an | nternetnbtlomkks., and the Iike. [ 0074] FI G 1C i s a system di agr am of the
RAN 104 and th cor etwork 106 CCOI’dI g Béﬁ\ﬂ i.ment . ot ed
above, theldA4 104 @ ﬁﬁ%ws&e ragithe W ths C@WWO te with
the WIRUs 102801880 t0 %ﬁ%ﬂhb%\ﬂﬁﬁeﬁth%ah&ei@&%, ﬂ@éﬁ%ﬂﬂﬁﬁyﬁ 1 4 may al so

be in comuni cation”w t e core networ t he RAN

104 may InUMrdﬁb@&cBﬁol&#&coMﬁ@méﬂ%thvbi‘dWﬂ‘RﬁRyl()@apIUZbMd)Zlﬂﬁfe@ne or
nore transceivers for conmmuni cati ng with the WIRUs 102a, 102b, 102c over

the air intheginsdenias 11 ddudNBe1 Mo sa@zncgzm@xwmqatvwwlytl@ea@ﬁe be

associ at ed th ar ul ar Wi t h| 1 The RAN
104 may al 85 otk lgha Aiﬁ\fésowﬂlfa 16, 455 the FANPhs B MoBob R3S Pl (e Ra
104 may i nghowle 400 wHieHRe eé?cﬂaﬂ@l@ﬁe@ﬁe@ﬂﬁoﬂ\ﬂ@néé@ﬂvbﬁfbﬁ(!!ﬁhﬁhﬂﬂaﬁﬁ%‘s' st ent
with an enbodi'nent. [0075] As shown in FIG 1C, the Node-Bs 140a, 140b may
be in commihctat VAR Ui 1162, HOZIRNG21 da thididtiinteoiesd 116. THedNodweBs BI0B40OCc may be
i n comruni cation with the RNC1l42b. The Node-Bs 140a, 140b, 140c nay

comruni cate with the respective RNCs -122a, 142b via an lub interface. The
RNCs 142a, 9423 may be in conmunication with one another via an lur
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 |oop power control, |oad control, adm ssion
control packet schedullng, handover control, macrodiversity, security

. o



[ 0076] The core network 106 shown in FIG 1C may include a nedi a gat eway
(MW 144, a nobile switching center (MSC) 146, a serving GPRS support node
(SGSN) 1480 2andl4oe92a gat eway CGPRS support node (GGSN) 1F0T1/08ket@sEsach of
the foregoing elenents are depicted as part of the core network 106, it

wi || be appreciated that any one of these elenents may be owned and/or
oper at ed by4@h 14f¢ may eaehie asnaiatadieit gmarietapeal] (@steﬁlmw Witlopthe The RNC

142a in th 04 t i twork 106
via an Iucg i nlt\ﬂggf’f agggyﬁrzﬁq %%‘C%% 6&1‘30 il gﬁgofglfﬁgscgieg T4.‘%lﬂ Wlﬁ The MSC
146 and t hgpMaaldttHRBYhO RON U641 e 1MR&§ anPAambbOPNodOBs a\ﬂdtRN@§C€SS to

circuit- svmtched net wor ks, such as the PSTN 108, to facilitate
conmuni cat wbnls rb@ﬁme&CQ%tWﬂWﬁhﬂﬁmboﬂOﬂ@lt 102c and traditional |and-line

conmuni cat devi 0078] 2 N, 104 al so be
connect ed i(g)n]?’]n T ﬂécc?&c ﬁ]@t% E%Oé‘@? 1%610 Inﬁﬁé Renir f ace.
The SGSN 1@<§nmmﬁoﬁ%a@%@ﬂm1me SEEoARR. TOOAEHN dfnande the. GOSN
150 nmay provide the WI 102a, 102b, 102c wi'th access to packet-switched
net wor ks, swanmuagatioe wi]tB thmﬂ%@w‘(ﬂwblld‘het Dofledis| 114Gt el 4Hbnmidfic cahy ons

bet ween and t he WIRUs 102b, nd IP—enabI ed devices. [0079] As
not ed abovE&oMPREIGEH; &V%fﬁwrewef@ge #2\12/5%? 5 542k gihae duly intsripsks TBE wor ks

112, whi chp % { 4% M‘éﬁ n?a{}%eerm%r{lﬁﬁn?crat Rxﬁihe(?%ggl‘éﬁ’é?(zléh guﬁﬁighg;@ffﬁc owned

and/ or opera er “servi ce providers Aot ed t hat

al though t rEacﬁrdﬁo}@b REQs 9424, 142bendescdohBigdretias esmadlitRe rdspedthe Nalet ext  of
3GPP WCDIVA, they are al so applicable to any other wirel ess comuni cation

systens i ngﬁdéﬂmd‘mbdﬂoﬁﬁlw ichilttis gornsctedahpaddifion) epeiaa{/ i &NCs tger al

B Che. |1 a2 EObS T AR R o THaP N Dok P ma R By °

confi gur edifoBpower control, load control, admission control, packet scheduling, handover
control, macrodiversity, security functions, data encryption, and the like.
[0076] 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.
[0077] 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, 102¢ with access to circuit-switched networks, such as the PSTN 108, to
facilitate communications between the WTRUs 102a, 102b, 102¢ and traditional
land-line communications devices.
[0078] 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, 102¢ with access to packet-switched networks, such as the
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di fferent purposes and applications. A dedicated physical control channel
(DPCCH) and a dedi cated physi cal data channel (DPDCH) are the control and
dat a chamnwel2siimat4educed i n Rel ease 99. Hi gh speed downlPcmiusp@olosis4@ccess
(HSDPA) was introduced in Release 5 and a high speed dedi cated physi cal
control channel serves as a control channel for the HSDPA

servi ces. THer (1L1ﬁ*(§elfla hiate eemunaabpnypimeey and the WiliRds ke, Hdhs i d
automatic ﬁﬁf)eﬁgo}ﬁe%&%ﬁ%&m@) acknow edgenent. In Rel ease 6, enhanced
c

dedi cat ed anne Servi ces have been introduced. An E-DCH dedi cat ed
physi cal cmmgpl chapnpted FoPEGEE ot RorkEt (0GHa f eTib batachdetyisogné dat a
channel (E-DPDCH) are the control and data channels for EDCH services. The
DPCCH i s uQ@@VCthS éﬂu&bwblcbhlaﬁmmd@@et Pt ivonedpr theeledsdeet Berkst hamairait ai n a

st abl e power c(g) Ioogq‘i %Gﬁrow de.baseline reference for all other
channel s i AVPEY AB 1f01%qrp Berc YESPTS Sr ant al | ocati on. [0082] The

STTD encodigigoay bt éHBHh@E@ﬁHt@@tHMtTaRhBM\?a e HHRIhERBNN be BcERBRS, e€ach
of which may be associ at ed its own transmt chain including nodul ation

mapper, sphemdeafterin Checontrxn DﬂBj}PEW(HBMIAetheyamcia]seappla:hblertadnpoh‘men nt end.

Her eafter enmbodi nents wi | | | ai hed th refer 0 e STTD

transni tte?"”‘vﬁ?ﬁtsﬁ C@Ww%@mwsﬁﬁﬁl@éﬁﬁa g gtepé fimifed t gh%@?ﬁi@ h@ged t hat

t he enbodi WS and to
K‘BO&% HH% r?a?%fﬁ%&@fj%hl% LeRides T ), ele e 5<| ng rm’ 5

-14- any type Iversi or sp atl a e antenna

transm ssi IPEES0ARI SuRsns, hOQ 34 I[la@ STTD encoder, as will be described in
detail bel ow, perforns sg)ace tinme &roce35| ng over the data stream or signal

to be traniifidited ame3GiPSWCHMAsdiTerensupbuk shannelsaay Woconfigrprdelor r ansm t

chains. Aft e STTD enceder ;. the si o) dependent | v, w t hout
e act 1 ol TaIHBR RS f8 Seticeeds - ah Qe RE omhSical GERAPERHA 2 Shows
an STTD tranpOTH) %d%o&dhdat T%ws@@amqgta%ﬁéhn@n@)m@ﬁ%f@me cohfkoR&R®T dance
with this enbodiment, the STTD encoding may be applied to a high speed

upl i nk dat da@hmmbksgptro@ucﬁ in EﬂleEsdﬁQDCﬁlgh apekd dommiynlnpackiee aamsisi ed to

ot her chan The STTD tr ses first S | ayer
processi ngri%@gé) X2, 1“&?‘?‘1‘3;‘1%%8@@%% nan |ag&glh éiéé{’}ﬁtfdp%?ﬂ@ || ager
processi ng Mt?ﬁ‘éﬁ@%&@ HE! mﬁ@bﬂf%gbéé%s 8 §§1i(t‘%§]l cB?RﬁQ%’tHQH@nllg%s%anﬁg channel

conbi ners 10 an anblers 21 Irst, seco third
physi cal | &fter HDR(EGH icangidsichaksel 20211t y266ica@0Bandlylpat fudomatibeepatvent i onal

signal processing functions including nmodul ati on nmap channel i zati on
code sprea®iugst @Wﬁ%é%qowéedg&mnr/ %1 Bgleppn b rithagee Uﬁﬁ’ﬁﬂg leated ehannett i ons.
Figure 2 s h T g n the
first and econ%) &%V%?s?é% }B‘S@e‘%&?‘?\‘g& 1 é&ﬁ%%ﬁ%%eﬁ %&E%%PC%%
processi ngclbirﬁiék(]@@%!’(](&ll) 4 ol RDEH addiedntyd fhgd@] @htatchandlYBIBRDCHay er

processing, and the functions perforned by the first and second ysi cal
| ayer processing thieocks caazol 206 amy be dsdaf i gueleahndls f er elor| y. E0086] One

SRS o S NI L R (il e e R S I A AN e

STTD prOCe%mﬁﬁltgin%i‘tagﬁ‘})ow-@@o&-ﬂi@odﬂ Qﬁt?%ogbﬁgldé'lﬁ%%?e(}%f&é‘ﬁd%%ﬁaﬂlWO or
nore signal streams depending on the nunber of transmt antennas. The STTD

pr ocessi ngoﬂiem«:karﬂﬂafls pevefrmsrmﬁeﬁbt ke chntmelrandFabt edarationg or conpl ex STTD

encodi ng, y p th TTD encaodi g e|t er.on a bit/synbal |evel or
on a bl ock ga \Aﬁfhé%% 4NCHGINGRIAY, eﬁ@@ ‘éﬂtht‘t‘i%PqutFaIFﬁmlh ple

E- DPDCHs a I LS dual l'y or
jointly de%gngﬂﬁg@j eg%ﬁ hl %lyg)ﬁgggeg?st r u%:lt%t?r()g}?leE &gaﬁgad mji#

channel s, modalatloﬁ-mbpr@ﬂer iY@ tcombining, oscr@@Ab RS, a@(ﬂ|se1yaﬁ“btlﬁﬁh(ﬁ@d each
physi cal channel may be ma to either | branch or Q branch. At 1/Q

conbi ni ng Hoatsad; rH@méft@wBe emboflianants pild be sablagnds) witk r@@rfwértoﬂh@ first

physi cal processin k 202, or the cond rocessi ng
bl ok 206) TR ERTETEL P TS i Bliebie, TEFTRE: MR s ufifaf Fre-o
branch to fiar smBaITRIeRYs ﬁhgBale§tenﬁbd1toSérJ\D1@m@p@ﬂt§a@n@it RhRGeasaddky the
third physical |ayer processing block(s) 208. Wi ch non-STTD channel is
mapped to which transmt antenna is explained in detail below The channel
conbi ni ng bl ock 210 on each transmt path nerges the signal streans from
all the channels mapped to the correspéndi ng antenna includi ng the non-
STTD chann&P&sidnd E-DPDCHs into a conpl ex signal. The channel conbi ned
signal streans are then scranbled by scranblers 212 and transmtted via the
ant ennas.



[ 0087] Figure 3 shows an STTD transmitter 300 in accordance w th anot her
enbodi nent. I n accordance with this enbodi nent, the STTD encoding is

per f or mredwonroHa84¥RA2channel s, (i.e., an E-DPDCH(s) and amrCEARRGTIHos4@nd it
nmay not be applied to other channels. The STTD transnitter 300 conprises
first physical |ayer proce55|ng bl ocks 302a, 302b, STTD proce55|ng bl ocks
304a, 3o4ban$etyeﬁd0%rw§tléla| YISy o opatial npuibindetag 30BHIDIgoBEenRA; 1 d

physi cal e ocks 308, channel conbi ners 310, and scranblers
312. [0088 Smﬁg %ﬁ%ahﬂgo%% and third physical |ayer processing bl ocks

302a/ 302b, [(®ER, 30€he SIOD @ﬁobd@ﬁrefs%m Beh@seapMETH d@aRlbebing BRifoRnoCEsSi ng
functions including nodul ati on mappi ng, channelization code spreadi ng, gain

scal i ng, ammmeﬂqpemwmmﬁﬁngOV@rﬂahﬁa%nﬁeemﬁumcﬂ@ﬁﬂéo1E1ganen3hsh@m¢ t hat the
STTD processing blo ks 304a/3 b, are placed bet second
ohysi oo prbLaguRhSEPuRRE b D sB5 B RS ToRtr b et th dRs SR By ocecsi ng
bl ocks 304@&&9@@ tH@é’l}gH@ls Bb%@@nﬂ%y@rﬂémﬁ&%ﬁicﬁ& i tREa BN BeGRlen! tAY B o

processi ng, and unctions performed by the first and second physi cal
| ayer procesﬁanUhhmmk$haﬁﬁa/302b 306a/ 306b nay be configured differently.

[ 0089] The proce sed first, |cal | ayer pr.ocessing bl ock
302a and tﬁw ]proce dagep)y homs esvgrﬁﬁr 6%%@1% B o Rcesdance GHAN §Re oy ¢

E- DPDCHs ySI Cgﬁ'?f]:ngwc%atl% wthWhRY Ipﬂ_(l}lﬁmg{}ggggﬁgﬁ%)hérﬁzom 89 by the

-16- first ayer processlng en pr ssed by the

STTD pr oceggplivgl fol aﬂ@ﬂgh%@é@i ufaghd4h chhend)Ri.pr af E&SBPDEH| eﬁ&k& B8¢al304b
outputs two or nore signal streans dependi ng on the nunber of transmt

ant ennas. Thieb es«m@edrt@@éh@' thgnpelsc Rae3AD soasmptder Htheaannibies aishry STTD

di STTD f T di h
R iy A L b P P s e A R R R
detail bel gWsiddl 1&9&&@&%@@@@@0@5&&9&%@&@@ pmehédlﬂ@gslo%m may be

processed individually or jointly dependi ng on the STTD encoder structure.
The phys|cahmnhénmebmquZHbandE@Bﬁ@@ﬂs21&-DPCCH) are |n|t|aIIy formed as

real val ue eac sj cal hann ed to eit ranch or Q
branch. At ?q()%%d conb&rl?ieﬁh S% tsﬁffél And ﬁ%l gaﬂféé' %Hinpg%ywcﬁslﬂge g?kﬁgz b ock
(either th I Fost Y. second
physi cal Igg%rm%a%%gg%pﬁghgkgéﬁﬁ%%% ?%5%% ?1 (ﬁgﬁﬁéglcaﬁggﬁg%ﬁe anre
mapped to eiddnitiohhmabpiigarhhneelizabien Qobie apednding, f grim walipg,exndilihal s.

Non- STTD channels are processed by the third physical |ayer procgessing
bl ock(s) 36BMPIRHRE ChARNAhEBFHPHyY Plsgtk2 showe halabs YrHAPkespag h ner ges

antenna | nePEAEATR HRAT AV HIANIRL S IREREA Sl S SO ORI 2
conpl ex si go@l but™e STEDNGbLceHRI Kotk 09My bt RRRE Al fhyl Bge %@rta@bl ed by

scranblers 312 and transmtted via the antennas. 0090]Wth the STTD
t ransmi t t ephydicailgiarergcessing, and thepiunptignsaferformegt bypbhedistazbesicanédd wi t h

the high s ed ta channel is | correspandi the transmt
diversity: DRE PRS0 hGES 202 cBp I SHg R R B A Eed wi ¢ hou

| Nposi ng tpﬁ)% ed 0lpdeNG A& E@)PIB@HE%%%HEon@i%Wd Rf tWTR“EPWTE@E channel .
This may allow the E-DPCCH to have siml'ar |evel reliability with

res pegt t oﬂﬂiﬁlﬂsm?@btesgm@éi]hﬁlfgﬁmd}ymcahbw mcé%ﬁﬂ@thrl]mcikhr%)mamﬂehzm n Cth
accordance w ot her odi ment . cco Wi i s, enbadi men e
STTD encodPFRj%@gB%( &6@@5’ BWC@W%HO%@%O%E%%&QW@W% kﬂionlg 42 DPCCH,
an E- DPCCH,,, Qg”: hannel s.
The STTD tra nl??er 4@5 co%%??gggé%l?ﬁ¥e&ﬁh§|ca?ﬁ$g§ggm%3%2255|ﬁg bl ocks
402a, 402banttd3das. Snfﬂé)smmqesw@gngllﬂ@&s 20045arfoA0dbeit K 4binase GIID physi cal

| ayer processing blocks 406 -17- 406b, 406c, third hy5|cal | ayer
processi ngemtogéneor40epl %fﬂ%@nceémﬁn st man perforanthesty fingeither

on a bit/symbol level or on a block level, which will be explained in detail below.
If multiple E-DPDCHs are configured, multiple E-DPDCHs may be processed
individually or jointly depending on the STTD encoder structure. The physical
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[ 0092] The first, second, and third physical |ayer processing bl ocks 402a,
402b, 402c, 406a, 406b, 406c, 408 may performthe conventional signal

pr ocessi ngofaneoi4ioas i ncl udi ng nodul ati on mappi ng, chanmelriusatioosssode
spreadi ng, gain scaling, and I1/Q conbining, or any other functions. Figure

4 shows that the STTD processi ng bl ocks 404a1404b/ 404c are pl aced_ between
the first SntnnetsOrd Fpﬁ%)(é%sf),fmed@é@éliyrﬁ@fnaﬂd@@w@amb&ﬂmﬂ@ﬁ%%vsw

406a/ 406b/ t T ' 404 4 be
o aced at. agie itk Hsdfurl iy SAEEPNth  B3Sa M A ERbEE B P ons
performed hytHdhykichBlayanpros@eoatblpdky@ithat tHeAWRE pRyHES $Sieh Privesils

402a/ 402b/ 402c, 406a/ 406b/ 406c may be configured differently. [0093] The

HS- DPCCH i blogk dé@seethdrypeqond phissal paxesi praresstgeblopk @06k sthegpltiserak 402a and
th d the STT i ng bl 4043, , The DP i d b
the 1 or ERgGcRm P CRBEBEETRA0R S Rodntants Phe prsetsll by the
STTD pr ocesghiart e tfde pIitesddBBFtheatifd SsvsRial RiesyERksg bIRlgf ore, in

accordance with this enbodi ent, thée pilot synbols are al so STTD encoded.
The E- DPCCRD8.s PhicteasedTHD tchenfiélr st mphyad dal whial eramsoit esstemga b ock 402c¢

and then processed hy the STTD processing. block 404¢c. Each of the STTD
processi ng®H? sied laelﬁz?ﬂﬂb%w&b@ Cgﬁf%%tc@mc%ng rbl‘??gr?éoé]ng??éh tEnsaihs

dependi ng t r ] T D SSi bl ocks
2005 2045y 0L BerMTAEE el iR BELEANE the (HnalEOBBRE SR,

encodi ng, aqdedpBKdRglahesinatindu&hiPhe Ac ST @iahhek agd FRDPDIC b4 | evel or

on a block level, which will be explained in detail below The physi cal
channel s, ¢¢mplex s he ] cprgbppdangnal gteeamsi aredhey S?@P@ﬂ{h‘é r eal

| ued and_each, physkcal, . channgl b d to either | branch
b eh. A RGNS AR (CPRRRG e T SeTBRRE | oy Procesnl ng bl ack D
(either thegarrst plysiead shaysradSTTes $idniiteckod0dai40nd023¢ter the

second physi ca{ | ayer processing block 406a/406b/ 406c¢c), the physical
channel s areotiapgebodimert.tIneccarfande vothaihddhdmbdament, thre IRED ehdodangah to form

conmpl ex signals. n- hannel s are d by t j y.si cal

| ayer procggrgi”ﬁ’i@e‘g‘%bggﬁ}?‘ .nre]l%h@ecﬁﬁrﬁg@%%ﬁ%@) a%%ﬂﬁ?%gbgﬁﬁ&% 13,10 on
each transm ]?{%% %@@ : mapped
to the cor ?H é‘?ﬁ%ﬁggﬁ‘gﬁ%ﬁ? gﬁgnﬂe?f?icﬁ% u |'n13&e{ e ng];?-h %%éﬂﬁ}dg%ﬁlgﬁggé‘%ﬂggm
DPCCH, andphiziRPGCGHr prdcessangblopits802a) 32h| STTherafeasing bloclksdiidaes04b, gnal
streans are then scranbled by scramblers 412 and transmtted via the

ant ennas. PeoDd] Mivsifed lsyerh plrcessingotesker a0k 4Gy tha Phydedotayshce with

anot her e [ Lt h thi ' ~1bhe STTD encodi ng
is perfor @%%S%Q%?lg&&%%ﬁggﬂ???@#eas W@?‘%ﬁ%ﬁ DCH(s)), and it
nmay not be[Geg| i ed theofifer sedvadneing. thik€ phl¥idal Nansmhidcessih0BleRIPr i ses

first physical |ayer processing bl ocks 502a, 502b, STTD processing bl ocks
504a, 504bp02a3¢ihd 39hgs8QEl 308yeay pevionssihagoprodionabeazal Bodkssingi r d

hysi cal | . i b ks 508,. ch | ..combi 510,. d. nbl
515" [ o005 YitioRt PETTB RS AP DR TLYEY POCRE S bl ocks
5022, 502bscp82and YD comBRitBor REFT AhE Fdii%ti%ﬁé‘.}/ﬁ%dr@@aého%&sgﬂﬁ't tRE 0cessi ng

functions i1 ncludi ng nodul ati on mappi ng, channelization code spreading, gain
scal i ng, afdTD Roessmnblgks 804aBY4lotire placedbeivores. thei frst earfsl sdvomd t hat t he

STTD processi ng .bl ocks 504a/504b are pl aced be en t [rst and second
physi cal ppgﬁ%‘i@éim@ceﬁw@% éocgﬁ)ﬁ%%@%ﬁ) %@3%@%{)@@ ﬂ’é’%ﬁh@@ﬁ@%rocessi ng
bl ocks 504 - '

pr ocessi ng,afog%g%t@ofélg%é |b%‘ri)§&82§a¥ %ﬁg%g%ﬁghﬁﬂ%%g}éﬁg&géscsg%\d/g%%ys| cal

| ayer pr ocessfungtidoskformdday302hrst 200a&0Aphyeiyalieyaqrbicgsingbladks f erent | y.

[ 0096] One or nore DPDCH and/ or one or nore E-DPDCH(s) may be configured for
a WIRU. ThéOBpBd $964/806h werbs senfigpredditfarenily.physi cal 1ayer processing

bl ock 402 th by the STID i k 404a. Th
2 Do o I8 | 0e IR BIRE Y plolfosid DE BEPERE DB IREE sfdeSinder 402
and then pbR)@E3@@9arﬂi/tﬂehgar§@@dﬂfy%&@Mpﬁk&@,ﬁlg‘lﬁ&fk-30&@.0 Onefor bidge STTD

processi ng bl ocks 404a/404b outputs two or nore signal streans dependi ng on
t he nunber EaPPDECdiugmiy bervinéignees! foilin W TRIT T her H OFNATG) Islpoodesseddgahd 04b
performeither binary STTD encodi ng or conplex STTD encodi ng, and may
performthe STTD encoding either on al®it/synbol |evel or on a block |evel,
which w || 149884éxpl ained in detail below If nultiple DPDCHs and/ or E- DPDCHs
are -19- configured, nultiple DPDCHs and/or E-DPDCHs nmay be processed
individually or jointly depending on the STTD encoder structure. The

physi cal channels, (i.e., DPDCH(s) and E-DPDCH(s)), are initially formed as
real val ued and each physical channel nay be mapped to either | branch or Q
branch. At 1/Q conbining stage in the physical |ayer processing bl ock

o o =N~ . o - N 1



[ 0097] Figure 6 shows an STTD transmitter 600 in accordance w th anot her
enbodi nent. I n accordance with this enbodi nent, STTD encoding is perforned
on all upvonkiwhaneel s, (E-DPDCH(s), E-DPCCH, DPDCH(s), pDPTSR)10/088DPCCH) .
The STTD transmitter 600 conprises first physical Iayer processi ng bl ocks
602a, 602b, 602c, 602d, 602e, STTD processing bl ocks 604a, 604b. 604c,

604d, 604eflr%telé}@ﬁéfiabﬁ@ﬁcﬁpcqsé%rblﬁ?lbég%%|aﬁ§ thpw@ce@%’a v ébes L d6c, 606d,

o e BRbSRAAPARSE 30RO a0 RESHTH Bt BhR vERETINE iy ES0

606a, 606btw@@ﬁ@10re@@&hl 560885 d6HhdIEY orPReirimdr Betra AsHMR At Ak, Thenal
processi ng functions |nclud|g84nndulat|on nagplng channel i zati on code

spr eadi ng, @E%p@@aﬂsmﬁgbloakﬂj a@@%ﬁ@mﬁ@mg eitber AmarptHED foeastingns. Fi gure

6 shows that the eSS| bl ock 2@ 604c 606q%506e are pl aced
between t hEOPPIES ST DseBRG BAY SaPoRpaR ABg g IpIBERURS ither o

602a/ 602D/ 99%%1%‘812%@10&90@&1Qlo@@@@/eﬁ%ﬁé@%ﬁfb@%ﬁﬁl’am% dehil bOGwS Tif D
processi ng bl ock 604a, 4e may be placed at any stage of
t he phyS|cahﬂha&eE]@RD@HSswagmnﬁgmeﬂhanﬂupbiEdﬁEDﬁHEhmayﬁd pymﬁﬁedflrst and

28835”30227 S50 21901 Uy B EGHT (5 1D B BANTLGre. . B DEYpgal I
ohysi cal | SYERehy GeasaRIGHE ORI OREEI s BiaBssgedyoa ke 1=

processi ngedloghysed aharned nly beoimeppRDidtigld/ Obraatle 00 1Q hidiheh. EAIDHLQ:H( s) may
be configured for a WTIRU. The EDPDCH(s) is processed by the first physical
| ayer proc é@@blngl%tégwe@zmhamalt laser mpwéwéﬂ0®¢etth@ Tospplosissi ng bl ock

604b. The CCH |s he first sical.,la rocessi.ng bl ock
s02c and t e prescedbehREs SOrlYalny tieRtall WY SERb 1 Y Blacti iR

carries pi Bosa/s08HOILR: phiBREEERR]Y ﬁe%&ﬁﬁé&&@f&th\éﬂtﬁe'['B!ra%c%fﬂ}%lef@m the
pil ot symbols are al so STTD encoded. The DPDCH(s) is processed by the first

physi cal | hyarchpo breseingebsigoils6dRd- HD thﬁemetsrau"em@:esbembytthetlsﬁ' D
processing 604d. The ces fi 5|ca

| ayer proc® %%1??51%16681&008%?2%%@85? SR JhG gea C%E}g]fleb‘;@ﬁ"f‘é’r@rO&} ing bl ock
604e. Each; out put s
two or nDré%%§%ﬂ§¥§%}Qg§EQH§i%gH%L%g%%%§?ﬁ@_ ﬁgéﬁégg tré%ﬁ%{ﬁggﬁ%ennas

The STTD pracesshdgghimeks hidhalleddeloddSTED4hh60de, BA)FIOCHscand& bi nary
STTD encodi ng. or .conpl ex STTD encodi ng, and nay(ferforn1the STTD encodi ng
ei ther on RMGH &yeroromudeesisepl orhexchgnpekeombyaed sigpilsiraaing anséhenpl ai ned
in detail ?(ﬁl Rj}ﬂled s&%ﬁie??klf Pg&] glrealng t@éd 1a tHg DPCCH, HS- DPCCH)
are initia das real Vva eac &rea channel may be mapped

to either [odgopnch Witk the TTD txéhsﬂnﬁt@xcm@ﬁwg tHea@Siability BE tih¥si cal
| ayer proc bl ock (either the first phy5|cal | ayer proce53|ng bl ock

essi n
602a1602b 1@@‘2‘&8@@@1@1@@2@@ thetugls srod dafsrnpe haellis inayrevedmonseraidmaglpl ock

606a1606b/ 06d1606e I dt her the |
branch or PheSOTBRaRGTYsitbr Tboprerafiiare: caletengibEr Lttt ng bl ock
610 on eaC@ﬂ%bﬁﬂ%HmeHé%BeWE%EQ§1h&%a§_gﬂ%b1§5ﬁ§ﬁﬁgbmk9WH@%E(%Bﬁn?hanne|5
mapped to the correspondi ng antenna includin DPCCH

DPDCH(s), amthridb- EE@OHaymﬂowaheﬁthGQ}thna%snﬁhﬂﬂ@hﬁ@ﬁ&ﬂu&dﬂbmﬂdﬂ si gnal
streans are then Sﬁ %gabﬁ y scranblers 612 and transmtted via the

ant ennas. [O0EGOP AR ge of the STTD transnitter in Figure 6 is that
Channe! s Rftlo) 92t & Fndo SOl oCEPPNG Sonfies 3 hoRAANESANA Doligfpr® of t he
service quality there ore e power sca uration on each channe
may be mai Bindbdigtknthelnr a&cor&élrﬁié?\&ﬁhlt}ﬁﬁrmmalméntn@h@EIID‘D $néqaphg ¢ as | ong
as the power control is perforned properly accordlng to the specified

si gnal - t o- Pritfernest @ride up pk@’om&p Ihappelp| beka SR rHran B-QIELEH) andaget . Since

th | ot tted { b d
or ¢ hogonal Tt DPRSHD R, S Shol B ki ofvinat Bs P TAPLERG A > ™
channel estpoabinprisad fﬂvé%%H}J@ﬁ!Ql' anaﬁm&%sdiﬁga%ldcxs qopsluaiopd 08¢ A

i ntroducing the second pilot signa
processing blocks 404a, 404b, 404c second physical layer processing blocks 4064,
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[ 00101] The peak-to-average power ratio (PAPR) or the cubic netric of all
the STTD transmtter structures disclosed above may naintain the simlar

| evel at wachiiamie®rna as the conventional uplink inpl eneotrasScanjos@sunce t he
STTD processing is applied per data synbol basis that does not introduce
dependency between synbols across tinme, This behavior may be understood by
the fact tAAeb.HREC Slrird wsicakleayeigprieasssie hlagisetosh eannehcdiphiaexs 440, symbol
dormai n (as the chi p domain) as shown bel ow. [00102] Figure 7
shows an S?%Qé%%gﬁ%énﬁgtﬁlgr in accordance with another enbodinment. In this

enbodi nent [oe@k| chammglfEsexept, 4EtHRCIY e 1a3EF briReasesbrReks Bgpause t he
pilot signal is enbedded in the DPCCH, this structure may offer the benefit

of not reqdP?h, 482 iteea, HOEa406¢da8 magaetiorm dlie conseriicnahagn@ddrieatingn at t he
Node- B rec?i ver si.d?. .The %{Il";{ .transm ttgﬁ i n .Fitgure 7 1S s(w%stanti ally
similar to tHEOSTISHHRRIMAEOD AR EPNCTRATU %6, SPFeadife I8t be
expl ai ned LoRgt ghy If@@orﬁbi%%i%'rtabhy JtHOL A3cHoaYr ?iéllré h;?%masnt}éﬂge

transmtter 1 n accordance wth another enbodi nent. In I s enbodi nent,
E- DPCCH, ESDPDGHpedssinamdockiS4OROOH hid(elc STT hlaeaitiodwdemtick fRRDGH sdcomhd DPCCH

are not STTD encoded. W his e iment, the nodification r {renment at
t he Node- BP &%féﬁ&)é?ceﬁapgEEOCL@&@E@EB%WCWQ%%?MO@@?‘OW% 7is
substanti a I t h T i r | i T re, it
Wi not pbrbsiil bk el ST IR DY AR Al AP ob TP over
whi ch the BREDppicessssiand ths finedticas Peirfocmpbd Yy e firansid det@dl phveicadt | east
one antenna. The non- STTD channel (s) nay be transmtted over one of the
ant ennas, HvesHuoaresping Fplgekse 40294402bM 026y 486/ ¢efhy406chmay dencordfigured gnal s of

t he non- Sg}'srfp cmnel(s) may be transmitted over the two (or -22- all)
ant ennas, CHO in Figure 9(B). Alternately, the non- STTD channel (s)

may be trapmusfted qQHeHI-WPATH ifhlotesBBd B R@SHilsh pByditdTBaydi YisdeSingup! ex
fashion in accordance with a configured pattern, as shown in Figure 9(C).

Al t er nat i vblogk 482sand/{hes pybcespaldy the b8 Tl moesssingdlak 40dht The BPOFIt

mul ti pl e- out put MO schenes. be used. fqr tr m ssj on of the non-
STTD chann& &Q‘)’?Sgggsbﬁ %eﬁg&#&fy&&%ya %‘G?F%Ssg’(g%)l‘?ctk[@%@gﬁgl?"f RO CY rom t he
downl i nk i 0 i &af i s emmy.h i : i-n the
uplink ar eB}[gtrh#eNg@gg ?Igg%s\%g% t]}gdgks%%%éncrreﬁse ?n ed&?ﬁ?(g)@%gﬁsﬁl% e | branch
or the Q bffassfforefintdeeordangal veixh thiaamébdinrethe i@ o gdot dyynbokearie abdo ST physi cal

channel s is spread and._ wei %h,t ed by its own channelization code and gain
factor. Asencodgdylhe EtINaCEHpp prseesseg by thejyes phyeeplilayes proresays begk not have

bl ance. (e oHALE R G B R bR Bk BRS¢
conmponent s prd%%s@tﬁ%blsmmglﬂ)@bﬁlb@c dagie tibeRimoedsignal seRARIsxp&ediagbl er may
be applied, and this hel ps to even out the inbal ance existing in the

transnmitt ednsthatumb@o b6chEnsodi rreeviesnasor SFDSERDodwpcespiagdibdskesed
hereafter. 48-2394031-‘;71[6% perform either binary STTD encoding or complex STTD encoding,

and may perform the STTD encoding either on a bit/symbol level or on a block
level, which will be explained in detail below. The physical channels, (i.e., E-
DPCCH, DPCCH, HS-DPCCH), are initially formed as real valued and each
physical channel may be mapped to either I branch or Q branch. At I/Q
combining stage in the physical layer processing block (either the first physical
layer processing block 402a/402b/402¢ or the second physical layer processing
block 406a/406b/406¢), the physical channels are mapped to either the I branchl
branch or the Q branch to form complex signals. Non-STTD channels are

processed by the third physical layer processing block(s) 408. The channel
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encoder may be a binary STTD encoder or a conplex STTD encoder. [00107] The
bi nary STTD encoder operates in binary domain before the physical |ayer
processi g 20i1/021492pri or to the nodul ati on nmappi ng). AS®UEUZ010/050840
L,i=O1, 2, ,Nwhere Nis the nunber of bits per synbol, are the bits to
be transmtted the STTD encoder manj pul ates these bits to generate the

inputs to eeBRINEGhlods 41 gn perh traesmikpatiymengisdhe signal sreamafivanalh pat hs.
Each ch f t ly, and
ach ¢ a.”“gr}l C@%ln aﬁ;ﬁ&[ ‘%‘ﬂleu &ré 08&g@odnn‘%p%éaeﬁ%?%ﬁ%tgg%Bﬁ%‘ﬁeﬁﬁ y, an

t he physic e plrace ranches separately

may be treahfthely EDPO‘(II@Y Bm(ﬁr T @EMEPDeCCH hhetoSir Tomengodizng. MiMe t hen be
perfornmed separately for ‘each | and Q branch. :ﬁq?ures 10(A and 10( B) show

exanpl e bi planyneSTIDbmed gagral stusanti avarthephrarenidpd by skeapblgrs( 8Rsi)d modul at ed
data transm ssi o hem may be used for an |I-branch channel and the

other may H&HEY aeq&aecgeénheiné’ﬁéh channel . Each branch may use a different
bi nary STTR@agoder Fidie 5 WRBks bdrf Smmﬁénrsﬁﬁﬁef @0@€ﬁnV§écHﬁﬁane Lyitignd

di sconti nues -23- transnission (DT 1), 1s defined as follows: 1f 1)1. =
0 then 1) lzfethef etnbodimént. I]iﬁaccb)danc@wﬂdntthﬂsremlmdnﬂla:ﬂt thelJITD ef@@it83 The dual

bi nary STTD ncoder onf guration y. depe on the size of
modul at i onp?ﬂg Ghanels (- %ﬁﬁDﬁ{@) agwgﬂlﬁa THagRebders with

I |t 5d2°ﬁ%%§¢1ae?f%§%eﬁ‘§%ﬂ%%ﬂ RS LS e
| - branch chaengltocagsing hiecled 52, 5B3b, lS&‘TI]i_Bpﬁ)césgfngebl@ldsrmn@ hs(eibasyeehd

[ 00109] The dual binary STTD encoder may be extended to other constellations
of any or dehysigdrl aﬁ@éfaW%SSHtﬁ)h]@F]éﬂ pagd, o) Sl plpicdh phvsiicek layey ProfessEIID

Consecuti vEIEGERT oMo Bk p LR B st G A2\ < e umber of bits

in a synbofoog6R) thanRifal, ¥e@ataadPthiANpIBRA] hﬂe@ﬁ%c@%h‘%ﬁi&@l&%@a (3) the
order of two symbols is changed as follows to generate t data for antenna

2: bob/ ... 563, 506a, 506BN0B mMapperforbPiiie conbrintionabigngl paemts{ing functionst el | ati on

mappi ng rule i s appl,i for the |I-branch .channels, whereby the first bit of
T he” secondtiinf Pioduflipetutm hast Faltips fodeBr ettt o scHiiinePd . wher eby

the first E@coﬁiblmgoénﬂar ngtot@émﬁéud 3. BINEE b SHow e tif SPTOBL 4L %1@%! vely,

di fferent posi t I nver pendi ng on t e co ste i on
mappi ng r ubkrks 50M5Mmerngle&dﬂﬁ(tﬁ)aer&ﬁEh it %dsd&wm&phm;miaé pEceRyirpcoder s
with constell ati on mappi n%prul es for 8PAM e of them nay be used for an

| -branch ch¥ske?0%aP2bredoPhvp0 %Pub@le&@PWEGS&H@%@%@H?{%MPY

be placed at any stage of the physical layer processing, and the functions
performed by the first and second physical layer processing blocks 502a/502b,
506a/506b may be configured differently.

[0096] One or more DPDCH and/or one or more E-DPDCH(s) may be
configured for a WTRU. The DPDCH(s) is processed by the first physical layer
processing block 402a and then processed by the STTD processing block 404a.
The E-DPDCHC(s) is processed by the first physical layer processing block 402b
and then processed by the STTD processing block 404b. Each of the STTD
processing blocks 404a/404b outputs two or more signal streams depending on
the number of transmit antennas. The STTD processing blocks 404a/404b
perform either binary STTD encoding or complex STTD encoding, and may
perform the STTD encoding either on a bit/symbol level or on a block level, which
will be explained in detail below. If multiple DPDCHs and/or E-DPDCHs are
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[ 00111] Figure 13 shows an exanple transmtter 1300 with a dual binary STTD
encoder. The transmtter 1300 includes STTD encoders 1302, nodul ation
mappers MO04p1iggiemadi ng bl ocks 1306, gain control bl ockecTaB3¢100b@sanel
combi ni ng bl ocks 1310, 1/Q conbining blocks 1312, and scranbling bl ocks

1314. Each channel magi be rocessed individually by the STTD encoder 1302.
Each STTD pwased. myulpplsd E@H@ a@d{%@r%) PP Iopajbe Brosessad indiyiduakhs

dependi ng i fromthe
STTD encodgr &@@2&$@§%§%L6$%§22?e%} (EH)}EC g{}prgt?i‘u? Eﬁ?gbnhirsfggﬁéehraﬁ%%g(%and t hen
by a sprea®PTCHIsPeld IBARDGHk)R GaiifiteARt foohel @Ckeal%&é&l hid ieh8h own
channel i zation code and -24- gain factor. The channel conbining block 1310

and the |/ ghroedi Qhangelbmkbel:&l@pﬁértgeelﬁldr k heanshaem@) brangho At déﬁrpl ex

|, which nbl ed nbl bl tr tted
over t he AT GhE See e RRAEa Rr S I or R LETe RS Hae o n.
the dual bipar %ré@gﬂlgﬁﬁ%%ma@/g@ﬁo &f ﬂch%rs%ccﬁldsﬂ)}{% A&l &%@Pbi‘&@ssﬁﬁ?moéﬁl Ows an

i mpl ement ation to icate two transmt chains, oné each ant enna,
Wi t hout had06m5eab). rrlﬁieephyﬂn:hl Mnblscmlmmpml t@am})m ehle {cbmrhah aahedht i onal

consi der 6aPpHFGie ETIE: Sy SI] FpEOBISCHE PERBPLD th BBt lband
S PO PSRRI Kb ﬂe”“?ﬁgff TR RGO oo cad

in real dOB@h@m@ﬁlﬁhthhﬁex@@@’ﬂheﬁ%ﬁgﬁalgﬁﬁéan@ﬂf&hl aabﬂlemﬂahhpllsen@ﬂmartelthe the STTD
encoder should deal with different synbol durations resulted fromdifferent

spreadi ng faEewosdingrantenip Hyludiag élh%lﬁﬁ@'IS? T3 chets, iDPRGE (shamnd By .

Phy:sleggl Cfﬁﬂﬂt‘?ﬂ[ ! ] cc?xﬁp@f(ngi)é)r{ail 'ﬂle channe combme&' 51gnaPs(tjr_(|eams ar% 'then 256 10,

scrambled by scramblers 512 and transmitted via the antennas.

[0097] Figure 6 shows an STTD transmitter 600 in accordance with
another embodiment. In accordance with this embodiment, STTD encoding is
performed on all uplink channels, (E-DPDCH(s), E-DPCCH, DPDCH(s), DPCCH,
HS-DPCCH). The STTD transmitter 600 comprises first physical layer
processing blocks 602a, 602b, 602¢, 602d, 602¢e, STTD processing blocks 604a,
604b, 604c, 604d, 604e, second physical layer processing blocks 606a, 606b, 606¢,
606d, 606e, channel combiners 610, and scramblers 612.

[0098] The first, second, and third physical layer processing blocks 602a,
602b, 602¢, 602d, 602¢e, 606a, 606b, 606¢c, 606d, 606e, 608 may perform the
conventional signal processing functions including modulation mapping,
channelization code spreading. gain scaling, and I/Q combining, or any other
functions. Figure 6 shows that the STTD processing blocks
604a/604b/604¢/606d/606¢e are placed between the first and second physical
processing blocks 602a/602b/602¢/602d/602e and 606a/606b/606¢/606d/606e, but
the STTD processing block 604a, 604b, 604c, 604d, 604e may be placed at any
stage of the physical layer processing, and the functions performed by the first
and second physical layer processing blocks 602a/602h/602¢/602d/602e,
606a/606b/606¢/606d/606e may be configured differently.
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HS- DPCCH 256 10 E-DPCCH 256 10 E-DPDCH 2,4,8,..,256 10,...,1280 Table 1
[00113] Figure 14 shows an exanple STTD transmtter 1400 with a conplex STTD
encoder. wbeotweandni tter 1400 conpri ses nodul ati on mappecs/uki@idasosie02b,
spreadi ng bl ocks 1404a, 1404b, gain control blocks 1406a, 1406b, channel

and 1/ Q conbi ni ng bl ocks1408a, .1408b, a_conpl ex STTD encoder 1410, channe
conbi ni ng B098ks 14The Eh¥ (L anprocessesbsdhs fratiphyssar Byeh REesEnGs o

processed ' r ' Kk nd a gain
- 25- contrg%”%ngf&%ggﬁﬁgmgﬁgggﬁﬁéﬁgéﬁ”?ﬁ?%aggggﬂgﬁégkgggﬁ%é%§§“¥§e channe
and |1/ Q compDUNanlop6ke drdlSe.E-DPOCIRPMASBe Shflguehbfope WBRUNThs Ear e then

processed b%ﬁthe conpl ex STTD encoder 1410. Non-STTD channel s are processed

by a nodul &Y hispeecessaidty, tha fisgmbasicaldaisir ordcessdagblockaptPhangdhen cont r ol
o ook 105k, a0 TRL Wit ke, 5, SOTRLSh 1 SRED BRI Ehanngh 0, 1T
pocessed nensBhaney ik chhe s e e ghamd
for transnmpssesng block 604c. The DPCCH carries pilot symbols. Therefore, in
accordance with this embodiment, the pilot symbols are also STTD encoded. The
DPDCHC s) is processed by the first physical layer processing block 602d and then
processed by the STTD processing block 604d. The HS-DPCCH is processed by
the first physical layer processing block 602e and then processed by the STTD
processing block  604e. Each of the STTD processing blocks
604a/604b/604c/604d/604e outputs two or more signal streams depending on the
number of transmit antennas. The STTD processing blocks
604a/604b/604¢/604d/604e perform either binary STTD encoding or complex
STTD encoding, and may perform the STTD encoding either on a bit/symbol level
or on a block level, which will be explained in detail below. The physical
channels, (i.e., E-DPCCH, DPCCH, HS-DPCCH), are initially formed as real
valued and each physical channel may be mapped to either I branch or Q branch.
At 1/Q combining stage in the physical layer processing block (either the first
physical layer processing block 602a/602b/602¢/602d/602¢ or the second physical
layer processing block 606a/606b/606¢/606d/606¢e), the physical channels are
mapped to either the I branch or the Q branch to form complex signals. The
channel combining block 610 on each transmit path merges the signal streams
from all the channels mapped to the corresponding antenna including E-DPCCH,
E-DPDCH(s), DPCCH, DPDCH(s), and HS-DPCCH into a complex signal. The
channel combined signal streams are then scrambled by scramblers 612 and
transmitted via the antennas.
[00100] The advantage of the STTD transmitter in Figure 6 is that channels
(both data and control channels) are all balanced in terms of the service quality

therefore the power scaling configuration on each channel may be maintained the
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[ 00114] Fi gure 15 shows an exanpl e conpl ex STTD encodi ng process. It should
be noted that the conplex STTD encoding nmay be perfornmed with any STTD
transm t twoodiacisesed above. The uplink channel s ( DPCCRCTDRENGOS)S#0

HS- DPCCH, E-DPCCH, E-DPDCH(s)) are spread by a specific spreadi ng bl ock
1502 with a specific _channelization code with a specific spreading factor
and conbi néame as ¥ necridiLbis appladips lope as tmawracontsolas pererngsd wausy f act ors

f h ' : be_dif T ' ' | 1505,
(oo broOf BRIl et b S AR oS DRI AR 2o W

be ref err eBLERPSarzStT Insy tHOpifok sidrs] Hiehafitedidihe DRCETT @nbltké t#$06 and
stored in buffers 1508a, 1508b in tinme alternation, (i.e., the switch 1507

swi t ches ewetopngs mayebd metdanrthogensl nhahe rageiven madcihe apprgnTmesyIiidl s are
rocessed by the STID encoder /1510 for .STID.encodi ng. 115] The switch

507 T o sy AUKFORS dhr S RBR e rBr oy Rt Nae SR R a0l Bhevdafpl ex

signal , thgipblPisydRel @RegedehipiRdsdsh that a synmbol duration "T" equals

to the length of data synbols fromthe channel with a | argest spreadi ng
factor of {I10&] SFnEhe penkl-to-heeragapowetrdar PAPR) al ithea edbinintelirit bialllat a

synbol s from channel with the | argest spreading factor. o al ue SFmax.
Ther ef or e, %%éﬂﬁ%ﬁmsw%wtr%wid%i%@ﬁwemmmwt Wmlie%r\f D
operation | e r i | ows:
2051 sos it chdfinREh) A TEE Pl I pAPRAA DA RS ESITD) 28

conj ugat e. pideesLonilpplied perdah symbd] hedathiay Goapen altroftedepentpr med over

the whole \ll)\e/at\\/zv%];grs;qm%]:)lstarc]fosssjcri-ll;l[()e. ? hqisjgé}fdvio?frméyzl?é understood by the fact that
the STTD processing may be implemented in binary or symbol domain (as
opposed to the chip domain) as shown below.
[00102] Figure 7 shows an STTD transmitter in accordance with another
embodiment. In this embodiment, all channels except the DPCCH are STTD
processed. Because the pilot signal is embedded in the DPCCH, this structure
may offer the benefit of not requiring significant modification of the channel
estimation at the Node-B receiver side. The STTD transmitter in Figure 7 is
substantially similar to the STTD transmitter in Figure 6. Therefore, it will not
be explained in detail for simplicity.
[00103] Figure 8 shows an ST'TD transmitter in accordance with another
embodiment. In this embodiment, E-DPCCH, E-DPDCH(s), and HS-DPCCH are
STTD encoded and DPDCH(s) and DPCCH are not STTD encoded. With this
embodiment, the modification requirement at the Node-B receiver may be
reduced. The STTD transmitter in Figure 7 is substantially similar to the STTD
transmitter in Figure 6. Therefore, it will not be explained in detail for
simplicity.
[00104] The channels over which the STTD processing is not applied may be
transmitted over at least one antenna. The non-STTD channel(s) may be
transmitted over one of the antennas, as shown in Figure 9(A). Alternatively, the

identical signals of the non-STTD channel(s) may be transmitted over the two (or

1400784-1



equi val ently, over every chip of the spread conplex signal. The matrix
notation neans that So is transmtted first inits entirety and then

fol | owed W9 28i1/04m492t s entirety at the first antenna, an®CTRiS2010950840
transmtted first inits entirety and then followed by So* in its entirety
at the second antenna. The receiver needs be aware of the

nmbol
conf i gur at ABharitEnsbERGRPYN D FerrG . dhbematay: heornsy IR shennd hos an
| ST . i i el s,.with .diff wh
XAy Th IR O D B ORalIPn ENANNE iilleldlilhch LERER SR WHETE

take any coiiichianedweh abfiknredtttRfslelk sh&haEBigule () SAIteathtelyh t he
| argest SF (SF.), and the STTD synbol of that channel contains one synbol

of SSFmax ehy pepesChspacd timeiproespiagdr wielbipie-maut mofltipleoutput (MIME) | SF./2),

d the STT nbol f that ch I t ai - h i Si
SSFmm 2 CATSEer e atooRtp - Ep PP e G P RRAHERE) SrBRHERI S of

t hat channﬁ{F%g@ég{m_s k synbol s, each conprising SsFnaxi k chips. Mre than
one channel nmay be spread with the sanme spreadi ng factor and sonme spreadi ng
fact ors maj00io6] be UkfekenFhomithe dowahmelnsa UNBES dvauwsusipateadiysteni, abé or equal
to SF., one inforpatign synbo]. js transmtted in an STTD synbol., The ot her
channel s rrﬁbyﬁﬂ éﬂ%b"r ]tnﬁgﬁuB B PHT IGFRE ?wag-y%ls%eq%emcf@ﬁ%ﬂnéﬁ STTD
synbol , de i i ] i t he
I R R e S N

i's determ pethelphybieel dhahnelsaf sHfeadxnadneidited bs digioatrethah@clihatonchaanel . For
exanple, if a channel is spread with a spreading factor SF./2, then the
channel maghhgea fagior-das a restbdhe ceplesympakganssrted ppeuchryanmax aepl ar y

(roopny daldE REmRen@rApr oL & b NG ERE el BTBASPREFTS, i o
ref erence bahfhatrie phise fildun lilc BBAWSIA [DFATPLEI QIARSELANARO0 Wi th 2

conpl ex STTD encoder for transm ssion of four E-DP . The transmtter
1700 conpr i Bedsrersoddingtto tire radppleerst ebf)2 corohlannedaindder oay bé apiedlaod, gain

control bl ock 706, channel .c iners 1708, .an 1/ Q conbiner 1710, and an
STTD encodglﬁ1s %{71})2_‘50 AR ﬂ‘i‘tst%@k%ﬁﬁnioa@,ce ?’%“Wﬁl}h(ert%%ﬁ%‘f%@ éﬂgné‘li'peak upl i nk
data rate, f oy, -dlgg%)(g-q 5 i o F HRkiakAafa dF@nsm ssi on
al | owi ng a[qgg?gf of flll%S psS %Ifgrﬁl;lt gﬂ{dﬁrg%%%hé%ﬁseTﬁé e-QZ%-' }gehgannel i zation
codes and spdodadimag beachiansy SEED ehosdet loe a eolpRIXIED anendepeci fied in Tabl e
2. E-DPDCH channel s _Channeli zation codes Spreading factor,

[00107] The binary STTD encoder operates in binary domain before the

physical layer processing, (i.e., prior to the modulation mapping). Assuming

b,i=0,12,..,.N where N is the number of bits per symbol, are the bits to be

transmitted, the STTD encoder manipulates these bits to generate the inputs to
create diversity for the two (or more) separated antenna paths. Each channel
may form real-valued information sequence independently, and the physical
channels that may be placed on the I and @ branches separately may be treated
by a different STTD encoder. The STTD encoding may then be performed
separately for each I and Q branch. Figures 10(A) and 10(B) show example
binary STTD encoders for binary phase shift keying (BPSK) modulated data
transmission. One of them may be used for an I-branch channel and the other
may be used for a Q branch channel. Each branch may use a different binary

STTD encoder. The input bit b, may take three values 0,1, and discontinues
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|/ Qpath E-DPDCHL C2,1 2 | E-DPDCH2 C2,1 2 Q E-DPDCH3 C4,1 4 | E-DPDCH4
4,1
WO 2011/041492 PCT/US2010/050840

transmission (DTX). b_l.is defined as follows: if b =0 then b_l.= 1,if b, =1 then ZTZ.Z
0, otherwise b, = b,.

[00108] The dual binary STTD encoder configuration may vary depending on
the size of modulation mapping. Figures 11(A) and 11(B) show example STTD
encoders with example constellation mapping rules for each branch for 4-level
pulse amplitude modulation (4PAM) modulation. One of them may be used for
an I-branch channel and the other may be used for a Q-branch channel.
[00109] The dual binary STTD encoder may be extended to other
constellations of any order. For example, constellation mapping rules for the
STTD encoding in general may be as follows: (1) the data bits are taken for two
consecutive symbols: bobi...bn.1bN...b2n.1, where N is the number of bits in a
symbol, (2) the binary data for antenna 1 remains unchanged, (3) the order of two
symbols is changed as follows to generate the data for antenna 2: bobi...bn.
1bN...ban.1 P bN...ban.1 bobi...bn.1, and (4) a constellation mapping rule is applied
for the I-branch channels, whereby the first bit of the second symbol is inverted:

b, — b, ,and for the Q-branch channels, whereby the first bit of the first symbol
is inverted: 5, — b, (alternatively, different bit position may be inverted

depending on the constellation mapping rule).

[00110] Figures 12(A) and 12(B) show example STTD encoders with
constellation mapping rules for SPAM. One of them may be used for an I-branch
channel and the other may be used for a Q-branch channel.

[00111] Figure 13 shows an example transmitter 1300 with a dual binary
STTD encoder. The transmitter 1300 includes STTD encoders 1302, modulation
mappers 1304, spreading blocks 1306, gain control blocks 1308, channel
combining blocks 1310, I/Q combining blocks 1312, and scrambling blocks 1314.
Each channel may be processed individually by the STTD encoder 1302. Each
STTD processing block 1302 outputs two or more signal streams depending on
the number of transmit antennas. Each signal stream from the STTD encoder
1302 is then processed by a modulation mapper 1304, and then by a spreading

block 1306, and a gain control block 1308 with its own channelization code and
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4 Q Table 2 [00118]In this exanple, E-DPDCHs 1 and 3 are mapped to |
branch, and E- DPDCHs 2 and 4 are nmapped to Q branch. The binary streans on
each EDPDEH 2arien4mmpped t o 4PAM synbol s individual ly by the/useaolosision
mapper 1702. Each of the E-DPDCHs is spread with a correspondi ng

channel i zatlon code by the channelizatjon block 1704 and then scaled wth a

cor r espondB#g fagdrn Fhechgrnpheombaniggplock datt and thedGkeorpoping sk E3bbDCHs  may
take diff eheﬁ% SPHRafLAgeIt fn%grﬁmﬁfe'xfs%nﬁl %@?&%ﬁé@ﬂlblgﬁ eé(c? 'bﬁﬁ%le-rhe

out put s of processing for eac are not ed by

xi (n), X2(Block XB{M) bebodé Mranihried Bvérs thheagtbinedl aﬂ@nna[o@lﬂc%] &@EDCHS 1
and 3 and E-DPDCHs 2 and 4 are then conbined by the channel conbining

bl ocks 1708nph69”§pé@im\ﬁéebmaamdomhénth@mlﬂv@@aW@TeTIbmﬁpﬂ@xl?wgﬁ%rs py the 1/Q
conmbining blo 7 i n n nnel s ording,.to the I/ ath

assi gnrre%t ]In?%cl?@(?])l %ﬂnﬁl%n@mfs? @mg@? t}mg?ld%ﬁﬁgrat’eﬁw ppsipit ghpin J’)F24( n)

- Equati on (gd fol Q92N tAh & rwﬁﬂ?)%t ﬁQﬁBk eXmakd RRAGRHIMRG 1Y ab B@mﬁg E@t@ ncoder
1712 the first STID synbol (even symbol) contains the follow ng four
chips: so thd coh®@¥ntional WTRUZ gnsofi8le} stricaei on (3) -28- and t he second

STTD synbo ds ol ) cont the fol Loy ng four chip
y k 0(1 g] yrg:) ce)the sym%lopﬁoundarles of a cogs1 erliled pchylsmaI channels,

(i.e., DPCCH, DPDCH, E-DPCCH, E-DPDCH, and HS-DPCCH), are aligned at
certain time point, the STTD encoding may be performed in a complex domain.
Due to the fact that each channel is spread in real domain and the complex signal
comprises multiple channels, the STTD encoder should deal with different
symbol durations resulted from different spreading factors (SFs) among the

channels as shown in the Table 1.

Physical channel type SF Symbols/slot
DPCCH 256 10
DPDCH 2,4,8...,256 10,..,1280

HS-DPCCH 256 10
E-DPCCH 256 10
E-DPDCH 2,4,8,..,256 10....,1280

Table 1

[00113] Figure 14 shows an example STTD transmitter 1400 with a complex
STTD encoder. The transmitter 1400 comprises modulation mappers 1402a,
1402b, spreading blocks 1404a, 1404b, gain control blocks 1406a, 1406b, channel
and I/Q combining blocks1408a, 1408b, a complex STTD encoder 1410, channel
combining blocks 1412, and scrambling blocks 1414. STTD channels are
processed by a modulation mapper 1402a, a spreading block 1404a, and a gain
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= {x(4), x(5), x(6), x(7)} Equation (4) [00121] At antenna 1, So is
transmtted first and followed by Si, and at antenna 2, -Si* is transmtted
first andwohen/fsodokowed by So*. The sane procedure is repeasedofnsis4d he even
and odd STTD symbol s. [00122] The conpl ex STTD encodi ng above nmay be

ext ended to a Ionger synbol_ period. The STTD synbol nmay contain _nore than

one data s§oriEN hieskrd8baraidirgmbinadiatq aeqyerlex signaliyi b chagnelandJ/q onger
di t T
F: \9/5: Z' 1% 8@@&1&? ng%ﬁef’%%g Tﬁg E&@’%ﬁ&%ﬁl% bacﬁhﬂg?l%kbg‘%?sealr tg@bﬁroégésg& Fi gur e

18 shows abplthe kol STMDdaEoden 1a¢0.0NAASETchAn#¢1e a@@‘@ﬁd:b@@%ﬂtby &igure 18
shows that the STTD synbol conprises nore than one data synbol of SSFrmax

chi ps. Mor @Odnmm@n@amaﬂ;mwé)ﬂbm?pmdmp@edi ﬂ@%ﬂm@némlgp"pe@f@l hlgck act or .
The conpl e TD enco ma of fer. better iversi ty he cubic
motrioof AT anE ARl Seombld St av e SiERnaR tnbas b

ext ended t@l&:l@%@%@'ﬂ% ST e'ﬁIJc[édW%ﬁa&ﬁﬁgfghgl%darﬂbc%%ré{%!emdfﬂbhe bits in

one synbol . [00123] Enbodi nents for nulti-antenna transm ssion schenmes with
pre- codi n§TT tHaenelpiipnks are titinrseihdseetl hﬁtlwtﬁhaaﬂnsl fO0diAds| R 1ASKRIRA, UL

physi cal |ayer conp e |tiple dedi ySi channel.s, including
cont rol Chg}}fﬁlepr@ce%%ﬁyg@e@p@gqveﬁc iﬂ@%ﬁééﬁg%ﬂl raRgsPR channel s,

WIRU por { 0RG &L Do e ARor L At hn by A ST o e BT 1

schedul e osieodd batioeed t}&mib@lf:(bmb]emﬂ@[‘ﬂ Bn@deigymhy be phpmediwitlonry t r anspor t
bl ock is scheduled, it may mapped to the primary transport bl ock.

[ 00125] Her SilARX trapsmitieas dkspllowi ahyve el ke nolloly F}é%ﬂlwlﬁl (DL HsBREDCH(BPDCHL and

E- DPDCH2 a t ped to t ry and se dary E-DCH
dat a strea%ﬁ'%ﬁﬁgygg%%ﬁﬁq%&%%e%mﬁ Nglcfﬂ?ﬁe é%%gn’@glfy stream
E- DPDCHL  angoEwiiDRediBY cle ik $t80rP BR1eOK it AT %e%rfﬁp inEfacté@andPDCH k
denotes the kth physical E-DPDCH of the primary E- data stream and

E- DPDCH2k dembined ta f1eorkplex plzps] ok ccEnlDBEI}Bth‘ Thvespsecngtacior ke dat a
stream DPDCH d DPDCH2 .ar ed t primary and
secondary Ef]gf—(aﬁ%'i‘%?l%maéakfﬂ ‘%ﬁlé]éeﬁ]éct é’loﬂ[}”1 %ﬁ?ﬁg’g@ﬁ%g?({aﬂ &6t physi cal
DPDCH of t MP{;% DPDCH2Nn
denotes t hgﬁ)ﬁtgﬁf aﬁ@m ca %&1%8?1&? Eegmslgl\g(}ﬁ%gPégﬁghﬂw&g?g%g?%gh? wher e
n=0, ..., NeXSTOpOclyibol™, is Iamalndalélbbpmh@dcmhﬂﬂertI@Gearﬂnbstbrmlrnhsbdfagl osed

herein are nni nl% described with reference to dual - E-DCH stream
transmi ssi 67058 i15@Sh ipHme alranaiionmr.¢., @Wt%ﬂ-éo%wwiﬁ%%m Rhéimecondary

EDCH data siteam . 81%& M& coRIRRUVIRAEFD ARG droRRBLd $BRKE ¢ S1nale

EDCH streamtransm SsSion
encoder 1510 for STTD encoding.

[00115] The switch 1507 is synchronized to a symbol boundary as follows.
Over the complex signal, the STTD symbols are defined such that a symbol
duration “T” equals to the length of data symbols from the channel with a largest
spreading factor of value SFmax, and the time boundary is aligned with the data
symbols from the channel with the largest spreading factor of value SFmax.
Therefore, each STTD symbol comprises SFmax chips. The complex STTD
operation is then performed over the STTD symbols SO and S1 as follows:

SR

o k ES
S5 S, Equation (1)

where * represents a complex conjugate. The complex conjugate and negative

operations are performed over the whole waveform of the STTD symbols, or
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[00126] The transm tter enbodi ments di scl osed bel ow show pre-coding for the
dual -streamtransm ssion, (i.e., two transport blocks: primary and
secondar yworangpome bl ocks). It should be noted that allpctrhms2amwansmsmtter
enbodi nents di scl osed bel ow may operate with a single streamor nultiple
streans. |f a sj nale stream needs. to be transmtted, one transmt chain in
the transnPe@Eplentyavier preay chiprof thewiynpd eqrpplenpigppk emgpigiseetader |t dual
streamis conf| s i 3 n - r | oc pass
Througn + harRrs e s BB e S T TR By BLAFRE, ol e

addi ng cychhtirdigatihda@nsathack a0 ERS) ipaahbnithd fBrst @ ith@tireBEAaREn bl ock,
code bl ock segnentation, channel coding, physical |ayer hybrid automatic
repeat reqimowed HARSY", inriss enteety laf hlye splond iapd¢nneh abhe recssgiraeeds bon,

i nt | i i t 0..E- DPDCH1 d E- DPDCH2 t | i ke. Wh |
one 1 amen Bl iR PG o B oS i e R et BaltetSe, | ot VT T anonort
bl ock, usin®i196e Si F&AlreCTRIdhowk 0O 24hRipBHISETED SHOWE BRENANPh Sor

transmtter 1900 in accordance with one enbodi neht. In this enbodi nent, the
t ransm t t echdrB@s wighldifésept &F ¢ ediengesapef tid SFCD eyhbolk (fo-dRRCCGdnéaids E- DPDCH

after spreadi ng operations. By applyjng the sanme. precodi ng weights to both
The' E- DPDOLFEmGChHS. CSPOGATGE WAE 1 %ngtCP@}matw&t?f é’ﬁ%l@a@b@mrand t he
E- DPCCH ma r i m I opdi ti , the
convent | onaT iR EaBfed Hlehihe BBt (S, AOAN IORPTD SSubal Bl Do
re-used. - 3RanneV\edrdlihb/odé L¢RBHRET/SIR20 H0HOS0840nd1 Q03 2Bjchevit ahsltfioft er 1900

conpri ses physical |ayer processing bl ocks 1902 for E-DPDCH, spreading
bl ocks 190#h¢ $Ba6, (12914 madDnbinfithe SHIdL kenhdeef thed rhanpelmoatiaetwa 910, a

wei ghts sel ection bl ock 1912 . scranbl ers, 1918...fi|ters .1920, and antennas
1929, pri mang U C SO DS Berd Thans patPeN et TS by B <

confi gur ed¢hd STTB sPRbBRIof tiktldhEnhElaBRRARS k BYABK S| dacRREMPFERBBskSi
configured), are processed by the physical 1ayer processing blocks 1902 for

EDPDCH. Thehiphydixedhah ayechapmebmses bagpivad withcthedemadpiaadingRactpnandy bits to
the transport bl ock, code bl ock segnentatign, .channe|l coding, si cal

| ayer HARQSOIP%{S%YeﬁéF‘@ﬁgﬁ LS ‘Bﬁ%}&‘)l‘:g‘? u%%aﬁ‘tﬁléF es%’ﬁ@%@éb%ﬁ%“ﬁ S?W%E&ﬂé%w ng and
mappi ng to E- ' o Bl RAH; -

respect i vera?,tg(agr to Eﬂgb%% | § adtfs%n%gﬁgog%}eam |1§e§on 4%5?2%‘“]0% her

E- DPDCHL of'h&ofDRPCHZh ey map hpvé mercihanohe tfoem it RDGH | depkiddid gaion t he

E-TFCl selected for the primary and secondary E-DCH transport bl ocks, which
may or may hel Benkhdedepshaingqothraipaeadng {aséotp Ry Shewn indysureptt dBesi ng, the

data strea n - ﬁ)g:g;r nd .t .spreadi ng
bl ocks 1905’,am(r%8]§%ecti§% y. pr@@g?%‘g&%g’g@t o%gﬁ%ﬁaiﬁfe&@%%éﬁb&aa{%d the

E- DPCCH2  aggteam®edsthOrtRILIDF .1 e dHW £36kined bd Ok shaiH26. FokkQafplPCCH2 i s
present if there are two E-DCH transport bl ocks being transmitted. In case

where a si Hglcharmats spreadmiths spreating fackd SFinhé, thappbeekanme) magthape
transmtted. After the spr in eration, the real -valued chips on the |
and Q brang‘ﬁ%gat@fsym?ﬁ%mf%&ﬁ@'the E- DPCCH(s) are summed by the
conbi ners A7} nt o AW AU SPTHE &iR8Mg alipfied VO tIGO eddl ued
streans ar g(%?he]n pr ocess?e bﬁﬁigﬁpr e- coder 19§0amTﬁe pr e-g%lgggrbewlo

appl i es pr epboklpadenedcgds (IS8R Brdat ndthninylst Ge., Wed BMRD S )ewtllwtrdibdck 1912
to distribute the sqlhgrggal s to |tthe ant ﬁ]%nas 192%. Dependi nlg on the nunber of
transport BFGEKSY ¥ reReert f gy dd 'é%ir@ﬂ,‘ SHARS e FHHER edEansaitish bl ock
1912 may p { 0, re- . } - e di ng
operation \I;VI q Q@g %g%lﬁglleneﬁ[?\&é%td g{ f&gg?rgs%ﬂ gflg%?gg)]%gﬁr D-g\lj;gjr}?é p?g?defi ned

or confi guteespeitéot70( &ndpriseeBsduldiion afappeyd ) 702 kRapidizatoeblosks ght s may
be updated for the upcom ng transm ssi on. Based on the channel - dependent
f eedback i ATk mail emtral blackh b7 deamrel combineryht0s, ag1/Q combiner 1710,

and an STTD encoder 1712. In this example, the WITRU transmits at a peak
uplink data rate, where four E-DPDCHs are configured for uplink data
transmission allowing a total of 11.5 Mbps of data throughput. The
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1400784-1 selection block 1912 may sel ect the pre-codi ng wei ghts, which
wll be explained in detail below [00131]After the precoding, and

spr eadi ngwvonoald41dher confi gured physical channels by gprasdéingsisiocks
1914, the | and Q branches of all the configured physical channels, (e.g.,
DPCCH, DPDCH, HS-DPCCH, E-DPCCH, and EDPDCH), are sunmed t he conbi ners
1916 into thannedastien codgsuapd sPFashng fwﬁi)r@husaﬁdefqrh@wsg& Qﬁl(&ﬁs 8ye t he
scranblers_19 t or two conpl ex-val ued scranbling codes. The WIRU
t hen transﬁ%?ﬁﬁﬁgbgﬂbﬁggoth antennas after filtering. The WIRU nmay si gnal
the pre-coding weights on the UL, which will be explained in detail bel ow
[ 00132] Figure 19 shows that the precoding is perforned after the spreading
and conbi ning of the E—DPDCH(s) and E—DPCCH(S) Fbmever, t he pre-coding

operation may be @t th yiboh or chip

| evel , and may beﬁgp%tkgg %BPhﬁﬁF@'ddtgpgﬁ' tf BR R dnel s before or
after spreading aor Channglen g inGQﬁlieii aons d =ppnﬁﬂﬁt@§ onl the pre-coder's

| ocation in the tEdhEBCHtler [ 00133]:Fi gure|20 siows ah exanplle transmitter
2000 in accordancE-DPDOHanof her erdqadi ment| In ©his epbod) ment, the
pre-coding is mppgqyﬁD@ggthe EDPD(H]s after [spreading pper@atign. The
transmtter co D@ ai nl ay@r pr OCESSI ng 4ol ockg 2@02 flor E- DPDCH,

2N\ 1

spreadlng b|OCko LUUH, 2010 —2014; b g bteoecks—2 12—2616, a precoder
2006, a weights sel ection bl ock ZOOQ%'E%éanblers 2018, filters 2020, and
antennas 2022. Primary and secondary EDCH transport bl ocks, if dual-stream
is configured, (or a primary E-DCH transport block if one streamis

conf i gur edjgo1agke prdﬁdﬁseﬂnbybtEéﬂﬂm&HbdathayenmppatﬁﬁﬂﬁagﬂbhﬁdEs 2002 for
E- DCH. The p?%%ﬁcal % processi ng may .i ncl ude addlng CRC parity bits to
the transpStPWlnekandddee maieddedidriaath: ohhe dhaiNatread oy eagh¥si cal

e S e U R T e

respecti vellyp2, (RdchioptHe FOBPOEIHS is spreditlR@tiea dri&pdhditg elitretivitesh code [ 00134]
After the Bhy5|cal | ayer processing, the data streans on the EDPDCHL and

E- DPDCH2 aP¥ thpcharhdizatipe biskeld@itrandotheokscaledowith Af earesppeding2aigpr eadi ng

o o- coder 5106 Bpphe Sanb AR Et dafGnt ik RPROREERE) e it <

sel ection %&951&@9&0%@ (iH, Sééﬁcplﬁl’?tﬁ@%x&rhgﬁw Phd Quﬂplil?s éfﬂh@t‘@?&%séﬁ’ 22.

Dependi ng on the nunber of transport s' schedul'ed for transm ssion, the
wei ght s sefeentloof the GcRPROGB arayhqrhops dbmotelebyon (nyoe@),sefg vaf), priereoder

wei ght s. [Oolgf] preaglng operation on the E-DPCCHL and the E-DPCCH2, and
all other fBHY nels is performed by the spreading bl ocks 2010,

2014, resp |y i I ) and al
ot her conf ureﬁ ph;@?g;ﬁﬂiﬂg%ﬁﬁ?%@ﬂlﬂ%P@ﬁﬁ%gé8ﬁ@#ﬁ@e&ﬂ&1§>g? ranches of

all the coﬂid dranael cpﬂﬂbﬁilﬁgbloﬁlﬂﬁl’m)@l ®spdceively, addRteh cobinGtito ftorahtecH,

E- DPCCH, and E-DP are sumred by the conbiners 2012, 2016 into two
conpl ex- vabigad! kst the discomiriniay biack 1t7 h%rp@eblamﬁ the chynneheacsendindiioshe 2018

with one o | ex-val u |.i codes. The WIRU then transmts
data on bo@%zéﬁ n§§m§P¥§$ﬁgi ﬁ%ﬁfﬁ%Y 0136] I n accordance with this
enbodi nent, since control channels are not pre-coded, the conventi onal
recei ver may be used to receive the control channels wi thout a need to

i nverse the spatial ywe=x@diig(mper@i+on(Hor the control Hqfadomdl)i on.

Further, since the E-DPCCH is not pre-coded, it may be decoded using a
different receiver than the one for the E- DPDCH, which may expedite

equence nUICR ( REIer e RN 1 Ther IS s THED BBl Ro13-abency.

[00137] I'n gddidingy sy:hh& EeddhGHhoD&ohakhd tHevfolBwidk&old ftigd to the DPCCH,

O

= {x(0), x(1),x(2),x(3)} ; Equation (3)
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which is power-controlled and experiences the sane channel conditions. In
that way the reliability of the control channel becones independent of the
pr e- codi go 2burdsinwe, conpared wi th data channel s, nuch ®CTarsgeEw/0prsat ecti on
may be given to the control channels so that they may be denodul ated and
decoded correctly with nuch hi?her probability. The control channels may
not be preabdHerisesppe 8TdPatymdiol (addisymbelkicaptasts thrdoldeming durcthapiiel s woul d
generate inter-streaminterferences and consequently nmay cause perfornance
degradation. Instead, to provide additional transmt diversity gain and

i nprove reception relLabi) ibyx®Rxt7me -33- control channelByuagidn@pen | oop
transmt diversity sbhgﬁéiég%ﬁﬁgsG2§ace ti me bl ock codinéﬁ%STBC?gnay be

i npl enented. [00138]1n addition, since E-DPCCHL and E-DPCCH2 are sent over
the two different antennas w thout pre-coding, both E-DPCCHs nay be used as

addi ti onal [812&k i nB\brapdenten 1 Pnisdeanspiieddiirse anddolpued by v apprbyed
channel estimation. § Q0139] Fi 21 .sho an ample. twranspitter 2100 in
accordanceaW{Eapﬁaanof erlsetr %Sd]l%n%%t ﬁrﬁtnm’tmeneﬁfémgane% ?sot'hzl‘H r &22%di ng

oper at i Oncgﬁ_'oc@&ﬁ'eiigﬁeﬁe‘até&pfbrﬁm ¥ehn@1diddFaaD apdhéle E- DPDCH but al so to

t he HS-DP after spreading operations. The transmtter 2100 conprises
physi cal | #80822pr ocdbsicmpbdosKED2000dihgrabEvORREHe eperda toga bingeks 2104,

2106, 2108, 2118, conbjni ocks 2110, 2112, 2120, a precoder .2114, a
we1 ght 5 SoPEBPTIghe e Ris SHAD SEHGAbFEY <oBEss mei| Bap Lk 1SHa SHIohnt ennas
2126. [00LAGLEbRREY 30 ISREOMSRiG: ROVl e PREROF bLASkSherb il -t 7 eam

is configure transport ne streamis
conf i gur ed}q caleatplare &skeg ciwnriche PivyedlaalT] myBpupr b8 dsisésagnilé.aaks 2102 f or

E- DCH. The physical |ayer, EIOEFSSing may i nclude adding CRC parity bits to
the transpbtke a1 Béeger agHEDls & Sk meediisn tiGgsN.S @ﬁ&ﬁﬁ&lo%ﬂ%?n‘ﬁﬂ@%i cal

| ayer HARQL, LA Rb S Ge BAYSH SR CHANDS S BOMRNGAL LANSTERSELERY N9 and

mappi ng to alzstreamis con ure espectively,

(or to E- DERepllisdsf maresihagl ope Hak£87bal o Safd.guhipd) Mdzbthes ofe BRDEIL or
E- DPDCH2 may conprise one or nore E-DPDCHs depending on the E-TFCl sel ected
for the trawsgermappeddk thosinh sprepdng faetpr.nbhe pamplye S§dkencoderamay t he

[ t | . ) .1 E- DPDCHs, i h E- DPDCH1
AR o e R A D M Mg
E- DPDCH2) . off0Q34 1A ShbddiGe Ral GRlext el 1R Uac@sa vishry IS Bh&RAEE N9 bl ocks
2104 perform spreadi ng operation on the E-DPDCH1L and E-DPDCH2. Spreadi ng

oper ati on described Eb®RGOH nzord bifs DPQGHRYmBAIt er physi cal | ayer processing, is

per f or med the spreadi ng bl ocks 2106. Spreadi ng operation on the HSDPCCH,
after phys%&?3 ayeﬁer@@o&e@%ﬁsﬁ@% mlﬁﬂﬁn«é@nﬁe&rﬁs&%awﬂy%ﬁ%e% PidaRfieng bl ock

2108. After.the: i I real -valued chips on the | and Q

- 34- brangﬁggggfﬁ#ﬁgﬁkg%gggﬁ%g%?&pﬁgkﬁgﬁPCCH(s), and the HS-DPCCH are
sunmmed by {dod2¢pnbi deHESTHA QL giykieal Ryer dowprizespluitkply dbdiededpliyganb. The two
conpl ex-val ued streans are then _processed by the ﬁ;e-coder 2114. The

pre-coder fhanpeippnplading eantendi dhgnuelsghed 6etRPaEHed-BY Qe andi Bt s

P! P B L DRSS OEoLRe ERIRREIES,
configured in a UL MIMO mode, the WTRU performs E-DCH transport format
combination (E-TFC) selection to schedule one or more transport blocks in every
TTI. When only one transport block is scheduled, it may be mapped to the
primary transport block.
[00125] Hereinafter, the following terminologies will be used. E-DPDCH1
and E-DPDCH2 are two sets of E-DPDCHs mapped to the primary and secondary
E-DCH data stream, which may also be referred to as primary and secondary

stream. E-DPDCH1 and E-DPDCH2 may comprise one or more E-DPDCHs. E-
-99.
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The real -val ued chips on the I and Q branches of all the configured

physi cal channels, (e.g., DPCCH, DPDCH, HS-DPCCH, E-DPCCH, and E- DPDCH),
are sunmreaiohyiidaesseconbi ners 2120 into two conpl ex- val ue@dCstuse@o®sosahi ch are
t hen scranbl ed by the scranblers 2122 with one or two conpl ex-val ued
scranbling_codes. The WIRU then transmts data on both antennas after

filtering. DRARCKde nﬁ@?tﬁqlﬁhﬂhysﬂ%‘é dPRDEHH thy mnamt i DEA dafa stieamani ch wi | |

be explain itn E)tceﬁ ding is

per f or med gg(fleErqu e s%‘re fﬁ’&hgn%ngqa%%gpéﬁ}fﬂﬂ% %E%W%% and

HS- DPCCH.  Higpestesam ! IPIPCH Godi DBDOREY @l 9% $88Yf IXPIPEHE oiappdd ab thay st age,

at either synmbol or ch@? | evel , and may be applied to one or nore data or
G

control chatineirs ahesespedayy DEDEH dgisrstemitn gespectieha PG Y Logaotsitbns

dependi ng on the. s locati t ansm ter ] This
rboa ment naieietl RBCRGREF e Rtk PP CH sk Ene e nibeoRret o 1t ake
advant age of, .t hgpBAgiol blé’r{b%s t@l‘é‘flﬁf;ﬁ%mémPD@'}FonHgb&Gnﬁ'ﬁXr PPO¥HIR 4 Nl udi ng
t he singl e- st ream case. [00145] The "precodi ng wei ghts applied to the E-DPCCH

and t he HSsPGEHvihere asé, Oanaxtﬁ)ﬂcﬁEgl ¢t EhdPDWd sdteédahmbehagntbodimsmits t ed nay
be different fromthose V\,hen streans are begj ransmtted,
since weig ’cSC]@é affdvRe 6‘Fa183’ ¥1EP?/J Ef‘éoe]%ﬁnf:? & gi"ltal tgg(ﬁﬁtﬁﬁéeaé‘he for
spati al are the
shme pr ecotthem iR i iEh %“@8%@@3%“ A e RS R "
exanpl e t r DCHrdhteestr&d bub tiae eabodRea b tcdeually R@pblieilod asirigle En this

enbodi nent, the pre-coding is applied to the E- DPDCH(s) before spreading
operatlonsDC(H S@eaméfaQ%S%Wrbol Ievel) The processing -35- power for

pre-codi ng aved, a atlonall nt ensi ve
Po apply CKUGET ghe TraDemE B3y BEpOalsbs s fER R bRERENE F over
[00147] Thend higNsiehifirard?®Qsi6QNDE | SRStrRMPBHIAbKs aYieha Ry Qﬁ%@éﬂlﬁr@' ocks
2202 for E-DPDCH, a precoder 2204, a wei ghts sel ection bl ock 2206,

spr eadi ng blaosket 22@85). 21 6howd@ bé, natedhbhati al) thé dkosndtep emmdmermr anbl er s
and antennas,2222.. Primary and secondar

2218, filt 2220,
transport loRa DAl PR AT %l%%ﬁﬁﬁraﬁpé% i gple SRR et 8 |
(ransport Bhoek deba OBt RAM e GARIHiChlin A RoRIAEEIRBMMYILDE PhYSi cal

| ayer processing ocks yS|ca ayer processing may
i ncl ude adirngarSRGsqiat oftthe Birgde sttoeatxﬂnelftdluahﬁpmm 1d3donﬁguredophaniah~peﬂid
segnent ati on, channel codi ng, physical |ayer rat e mat chj ggp)physi cal

channel segfoRta; GHCH M?@ﬁp@é\bﬂ%s BA ﬁbﬁ?}fﬂm@let BAsppriohanapld T DCH2 i f

dual -strea . e stream
e oS A0 b SRRBS S b SPEBE TR
streans, Paﬁfgebﬁs tmﬂ@lﬂﬂar@ﬁbﬁrtﬁalmae aﬂ@kpgegmsmbrbmhtaﬂ@elpdoaﬁ@der 2204
at synbol evel, (i.e., before spreading). The Elre coder 2204 appl i es

pr e- codi ngphmlgﬁﬂ%y et bb’bmdrﬁh‘@@il&jy repentwequgist S14BRABaateonatshingkpl2d®l t o

distribute the to t eantena 2222 on.,t er of
O aneport S il bt By M En e S e wapgR: 1 FEIRC AR 280 P ERRIERCE) Sk
2206 may phLRYtEEIiROSVREN HHI&%n%QI#%s%rtRﬂ@ck%%ﬁe&ﬁ@é@'f'ttlﬁay bg%ﬁa%]e&\ft&er t he
precoding, the data streant are spread by the spreading

the primary transport block, using one signal chain.

[00127] Figure 19 shows an example transmitter 1900 in accordance with
one embodiment. In this embodiment, the transmitter 1900 applies pre-coding
operation to both E-DPCCH and E-DPDCH after spreading operations. By
applying the same precoding weights to both the E-DPDCH and the E-DPCCH of
the same stream, both the E-DPDCH and the E-DPCCH may experience similar

propagation conditions. As a result, the conventional power setting rules for the

E-DPCCH and the E-DPDCH may be re-used.
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bl ocks 2208. Spreadi ng operation on the E-DPCCHL and t he E- DPCCH2, and al
ot her physical channels is perforned by the spreadi ng bl ocks 2210, 2214,
respect i webyo11Aisiee t he spreadi ng operation on the E- DPPCHUSR010BSBRCCH( S)
and all other configured physical channels, the chips on the I and Q

branches of all_ the configured ph55|cal channel , DPCCH, DPDCH,
HS- DPCCH, EISR@BH, arderropmotir 19P@ ceuRtiss Wsm& W@W%ﬁ@n%blozkszzla i nto

Lo, compl oAy PR T ML RALe A CTOGET I LEG il PRCBOTGRD! or o 2218

with one of tTwo Cco cra I'ng codes ransmts
dat a on boﬂgl@@tlﬁ@&ﬂﬁ:r 392@, Afvbightd ddléctiohMock- BA2, Whmblers 1918, filters
2011/ 041492PCT/ US2010/ 050840 g90150]F|gure 23 shows an exaneée transmtter
2300 in acd9?WandeanienimsaH2h Erinariycdidnisaendary EabDESt arampo deks.hi s

nbodi t,, th dj t dt h I | udi
G e A TR T
2300 conpr sfffn Elil)shfea rok@X%Ed b?&ﬁ&%ﬁ?h@ﬁ 19%&5153%(:%%9% 1196k sErJoB6HE. spr eadi ng
bl ocks 2310, 231

bl ocks 2304, 306 230 conbi hi ng , scranblers 2314, a
precoder 2PPROCH. W gplhtyﬂczslelhp@tprocesbllnsgakaﬂmmdefa'dldi@ @Rzaﬁﬁ)ity bitd tant ennas

2322. P d t t bl ock f d st
S T R O T

f d 2302 f
S TP G PR BN 52 1

the trans pwE DII’]Dl@Hl a80deDPDOEK i8 égiteyntcati 1@aonfcgmaémeésp@aﬂ\rem_gg {orpb¥si cal
| ayer at e mat chi ng, physical channel d&gentatlon |nterleaV|ng and

e et ODETHEOH arﬁheﬁrma@nﬁgur@dhi&%w@ it @B C412 may

N eorCt he s Edietifd phf gb rore T pBTIGH: B Dfidfd bl SR TRE Nl Bl Bl e 1005
E- DPDCH2 chﬁnﬁa(]?{l ead sByonldasy E@@HQkﬁgsprtoﬂKé{sz%gﬂ}h I§9{7 @?-Qia@'%o@ be rtﬁé ion on

the E-DPCCHl1 and the E-DPCCH2, and all other physical channels is perfornmed
by the spreadéeng blocks 2306, 2308, respectively. After the spreading

operation and al | other configured_physical

channel s, i ps f f physi cal
Ra2EE: s Rrithe thsial %m B Shecaeangrtng el ® Eeesit ?quee@

channel s, y @ sumed

by the con@?r@%l ZQ'glo 231?@mnt%§t%0c%gﬁ%$ l9—3\%%_(ugd st reans, V\}‘II ch are then

scranbl ed byspeétéveder dpiehding @adiadionstoln thadi-BPCOMI awdrtieck DREGEE aser anbl i ng
codes. [00152] After the scranblln%_operatlon t he gre codi ng gperation is
Repblp

per f or ned B?OPH@bﬁ?@%@Hﬁwsﬁg¥@l ks 196Rp T e - 1ABE 5 H2s Beaseril Biere channel s.
el ot on bloe b ERe MR MR AEh LR Th Rk e A 0

Dependi ng DTH BgemdibaanghittéRAEPBIDPOCHIOkEaE sasbreskhigted! MERsAhSSI ON, the
wei ghts sel ection bl ock 2318 may provide one or nore sets of pre-coder

wei ght s. Thereadimgsireratém, 280 0ealvahuadr dnpnpn sheldteadda bsandheanf emEs after

filteri 400 1/ 041492 2010/.05084

i 11 orent” DEDGHSS A0 2o REr H0 e S B od P RE GambeEn s 1550 Rl na i vel y,
a single 5%rﬁﬁl@klvﬁﬁleﬁgﬁ%aﬁ%ym@tw&%ﬂ]&{ vl SPEEROAS théd fo\é@ssgdlf)}frer ent
scranbling codes are configured by the network, the sane ort ogonal

vari abl e spregadicnderfl®d00Thé p)é%)ielcmiéapphesme cod1hgwefmmﬁtemmhe«bhy codes),
used on th the primary stream nmay_ be reused
for those f chf%&&ﬁaaﬁ%&lﬁé%m ﬂlfstrtl%eéb%ﬁlggﬂséaﬁbq anteppRs d with

di fferent al - stream
IS conflgureg&&ﬁﬁgggﬁgg ﬁggg%ggeggﬁ%?b%%g§%gF§g%§H§%?ggﬁyﬁg%nﬁéggeused for
t he secondakighsé setamioudedk 198 R hadypreoiddiohe 0nmordedte af pi@-cobleit weightd. i m t ed

to: if both streans use the sane transport format, if both stream use the
same MCS, AhepBe-coding ppevation saknbe seplameddndetail ey, Ot herwi se, the WIRU

may use a ent et _of ch eldzati for the cond,stream

The channeidafl on E5Eerdy riooftd 2bbRinEaRenH. & Bosrald TS BEY; aken tr om
a differ en%h@&%Fcoaém&Qh@l Ihggﬁé ﬁﬁdlate& eJr@R¢ 8fcdnfing Wedhsthi¥donh. Bassd f M ze
inter-streaminterference and/or cubic nmetric inpacts. [00154] Wth two

di fferent shy ahiriehgepodiest féadback hefonmation Kron thheNodedB- tIB prightect i ve,
the two streans nmay be interpreted as if they were comng fromtwo
different WIRUs. From an i npl enent at i-8h perspective, this nmay all ow m ni mal
changes i n#¥%i#1Node- Bs recei ver architecture (as small as a software
upgrade) and at the system|evel may not inpact the resources allocation
and cell planning so nuch as the uplink is not typically limted by the
nunber of scranbling codes but rather fromthe interference. Wth the
speci al case of a



di agonal precoder, (e.g., ri C), this transmtter structure fromthe

physi cal LP, |ayer perspective becones al nost equivalent to having two
separ at e WORWs1/04T492s may be advant ageous from both t he RodarsBiansisthe WIRU
i npl ementati on perspective as it would sinplify inplenentation
significantly. [Q0155] Figure 24 shows an exanple transmtter 2400 in

accor dance Selp¢tPndieskal 2 Ermysaleridhe pre-podies Beigatic whightrllbsesplapsddr ment , t he
pr e- codi ngd&%%rb%?d“pn is applied to all channels including both control and
dat a channel's before scranbling operations. Optionally, pre-coding

operation [EM3be dongtddehopcsdih@nid spdeRReF @i 410bher ¥hfRAréSplixpidgmat i cal |y
equal when using the -38- 1400784-1 sanme scranbling. The transm tter 2400
conpri ses plaiedaby pprgedingridedks sioné, thiedoksl @4aanthss ofalbrbeepnizpweddi ng

el gt s schBEv D hsPack: Seve, DLt pEPER g DRCe RBBELEE SR Chod

2422. Pri mpypp) @ o 5EGARERE By BndXGhiih&RSIPE tntBl @6 kemplek -vAURIG Sida8RM 1 S
configured, (or a primary E-DCH transport block if one streamis

conf i gur edwhidr ereptheaessadbley yhthepsrysmbhrs [18Y& wilr ocessitwg chinptdss 2402 f or
E-DCH. The physical |ayer processi may i nclude adding CRC pariity bits to
the t ransp&?]ﬂieiﬁgéﬁ{bﬁlega%deﬁi @ﬁ%@éﬁ?f&?ﬁn&mww@ﬁ AR O%&&tﬁg}asﬁﬁ%i cal

| ayer HARQ: } j i I 1199, ol s - vi ng and
mappi ng ¢ o LRI AT gl e 13 PAG v TRHTR O i O wchih R B2

respecti vekyplainet ih defaDHXEW. i f a single streamis configured).

[ 00156] After the physical |ayer processing, the data streans on the E-
DPDCHL and [18PIbcH? Faguze 4 Bshais that theepreendenais nerfomendaitez dlouspreiskiagdi ng

i he, E- . , Ll _qther. physi cal
channel ot SR kfn S BBt hend RbEET R S Rl hOSLBRNRL U,
After the spnadhRthydRYelolRBd 8PahPeake RRRCHESIhe sEnBBORHLS) ledBidagd | ot her

configured physical channels, the chips on the I and Q branches of all the

conf i gur ednpinksiapalied reoneeairsyore datp or dORECH;haDREIGHfMSoDEBSH pré&addRCCH, and
EDPDCH), are su by the.conmbi ners 2410, .2412 into t conpl ex: val ued
streams. [BDIBVIRPIRE- QEERsoSEPERTBR 95 thEe R HEMEEP MG HIR t Re B ecoder

2414 on thgr glgmt&gd two conplex data streanms of all channels. The

pr e- coder 4?1 applies pre-coding weights determ ned by the weights

sel ecti on H0d8R] 241&Figwre Ashoivb uhexhhglsirgnahitdr@00ben antoedinas WRd2?2.

Dependi ng on the nunber of transport bl ocks schedul ed for, transm ssion, the

wei ght s sePBDEDAMBPSEND418 thigyrptesiinart, She i cafRbisstpliep o speFeoder

RN T S e R

transm tt epro2dfdnd Megrks rans ot SEGHEBCHD shaldimnberrRa084220ad t go14f i | tering.
combining blocks 2012, 2016, a precoder 2006, a weights selection block 2008,
scramblers 2018, filters 2020, and antennas 2022. Primary and secondary E-
DCH transport blocks, if dual-stream is configured, (or a primary E-DCH
transport block if one stream is configured), are processed by the physical layer
processing blocks 2002 for E-DCH. The physical layer processing may include
adding CRC parity bits to the transport block, code block segmentation, channel
coding, physical layer HARQ, rate matching, physical channel segmentation,
interleaving and mapping to E-DPDCH1 and E-DPDCH2 if dual-stream is
configured, respectively, (or to E-DPDCHL1 if a single stream is configured).

[00134] After the physical layer processing, the data streams on the E-
DPDCH1 and E-DPDCH2 are spread by the spreading blocks 2004, After the
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[ 00158] When two different scrambling codes are used for both antennas,
separation of each stream may be achi eved via scranbling code in the -39-
transm t two 20f1/Higar e 23, whereas per-antenna separ ati orCrag2618/080800 eved
via scranbling code in the transmtter of Figure 24. Having a neans to
separate the signals at the antenna nmay be advant ageous for channel

esti mat i onskiseAnERedn-thechip streppsare processed Re thepiscoder2APS Thdodi ment .

00150110 BRERLAR056: M AL 3o BIBOL ROL. L, MIPIR (ERLNELAABY Separ e

signal s based on an si‘gnal s"are pre-coded, the

channel mabldck 2088 tHaiHbufEaiheti&ilE &S theyasenhiaodheDbosiatil; sRYheet er m ne
whi ch set of precoding weights to signal to the WIRU. In accordance with

thi s enbodirmber of ranepdré blicke sehsaladed: forrdrasivanisraon, fibe waghtsselestion may be
estimated wt ingle DRCCH for detectjion, gnd the channel matrix may be
ot mt ed B8 2us HAMAGo RS obt PUBTS T10s CBEoRTRTEREIS et ure a1 so has an
advant age {diaBsf oF SRSt AR H-DPCOM1 AhEVDPCCRR, shdage on the

recei ver side i's needed. I's may have significant advantage for reducing
i mpl ement atthen dostcal chawssls as erfechadhyyiles spiehdingableckd @61G, 2@l oyed such

UTRA. [00160] Fi 25 sh _ le t ' 50Q i d
W Lh anot hEFPEHISHLnOREr T B EASRG AL BIorZE00hG &34 oy 1 208 AUlEDEF ansm 1 o1
2100 of Fi L5 [ - [ [ [ t
oPocH, 1 CuRas afly kgt RRER, 1, LK B B Tk alaR 0P WEF pl v 1o

benefit fr esnfpfueed phydichl aRgintidlg (6leQBRCCHOPPDCGHNSHBIDRECH, ERDPCOHY resul t.
In other words, transmtter 2500 aPpIies‘pre-codin to all configured
channel s eseegt-DBBEH azmau | tHeowmBIPems 249 Ai 2O 0Idp dvalcompla¥ct ur e and

di ' . expl ai ned hereafiter. F m
arboa et SHgeerngs ahisfate Tar o dRLRR o B A OB W ph e i ¢
dedi cat ed physdifiglex SHRRAGESNMNHLBY IR WAKU githada siniv dageausty for a

WRU), may conprise one or nore of, in any conbination: DPCCHL, DPCCHZ,
DPDCH1, DPB@H2nassttDPIitking- DPDCHL, E- DPDCH2, E- DPCCH1, and/or E- DPCCH2.

e 0 O, B A RS B o
B A
be the -40without a need to inverse the spatial pre-coding operation for the control
information. Further, since the E-DPCCH is not pre-coded, it may be decoded
using a different receiver than the one for the E-DPDCH, which may expedite
decoding of the transport block size, happy bit, and retransmission sequence
number (RSN) information, thus reducing the decoding latency.
[00137] In addition, the E-DPCCH reliability may be linked to the DPCCH,
which is power-controlled and experiences the same channel conditions. Inthat
way the reliability of the control channel becomes independent of the pre-coding.
Further, compared with data channels, much stronger protection may be given to
the control channels so that they may be demodulated and decoded correctly with
much higher probability. The control channels may not be pre-coded since
spatial multiplexing of two control channels would generate inter-stream
interferences and consequently may cause performance degradation. Instead, to

provide additional transmit diversity gain and improve reception reliability to the

1400784-1



sane. |If the sane pilot signal is used in both DPCCHL and DPCCH2, the OVSF
code Ccl and Cc2 shoul d be orthogonal. Both DPCCHL and DPCCH2 may be
transm t two 20n/@adoe unl ess during the period where the BCTiUS201905@30 ON i S
not allowed, for exanple, when the WIRU is in DTX or conpressed node.
[ 00163] The control information carried on the DPCCHL may include transport
for mat  conBrHyelibannalgesn OETioop trardmhdivarpity seham o fuGhFE sPagadime ansmi t

power cont {’%kk%&f{g%)(,sgﬁlng}‘ﬁggggi‘?%&% y a pilot signal. Alternatively,

t he DPCCH2 ey car control information besides the pil ot

si gnal , Wﬂ'{OUlBSPY i Mg hadigionadihcel-DHACIOT ah M E-BROCHY aré Sdmbi@itheswearri ed on
t he DPCCH1, and/or other new control information, such as pre-coding

wei ght, et diffgrogt1 6njebapenvithogutomre-pedinginbeth §DPOOBH awayabst wigdnss bei ng

transmtted,,one or..two,.set ,of DPDCH(.s) ,m et smtted t wo, ant ennas.
o oat s oragBonl bt 1Bc el Mo sl Saddd B0 by GRed Dt
transmttedsbyatishNng OVSF code set Cdl and Cd2. Either DPDCH1 or DPDCH2 may

conprise zero, one or nore DPDCHs which nmay or nay not be the sane. The
act ual nunf136f codiguyar?déshbREEHExampRPRERmEbd DBDUA¢cof daretvath

Nmex- dpdchl and Nmax-.dpdch?2), .may be respectively equal. tq the |argest
hunber of  BREGRGEH Wpr-hfnﬁ@%erna‘?@b%ﬁ% PrsrcodiBgPAEtioBA%aRPHEedy i n t he

transport | i et (#] : e i Al I DCH1 nor
bPDar ey BeORY (S PP el BTRROH ML URE Y H6: Y15, DI e

Al t er nat i vepeadidgpkiativay. Tie: thaadisitict LeoD ¢t tkeYbisicddey s @roceinyhen a
single DCH data streamis configured. To nmaintain the backward

conpat i bi | Plogks P0APPELAPBLSE spreagingblagks 210612508, 2HNWE 2§LE: sembitieger

Nmex- dochi , pr, Noax-d y be 0 or J,,.0r. Nmax- dpdchl. e, 0. 0or 1 while
Nrnatx-dpdchEPOldéS g&f?’ogﬁgflﬂg@’ ﬁsprﬁﬁq%g * Be VEREANS i efté%fl”%lchgz SF code
Chs to car EyatihRDs ACKE Nifs 2ehannalanddidstaopndi cator (CQA ) and precoding

indicator (PCl) if the WIRUis in a downlink (DL) M MO node. [00166] The
E- DPCCHL atip1E0DPCCH2imay dnel seesplecy EvBCH tramsont blods, ifsiualsiov8E isode Cecl

For a i nghebF b aneunape 1O BPeRHE APy Soa e h A e B oo
1t Voo 8 5, O TR DAoL o o
layer processing may include adding CRC parity bits to the transport block, code
block segmentation, channel coding, physical layer HARQ, rate matching,
physical channel segmentation, interleaving and mapping to E-DPDCH]1 and E-
DPDCH?2 if dual-stream is configured, respectively, (or to E-DPDCH1 if a single
stream is configured). Either E-DPDCH1 or E-DPDCH2 may comprise one or
more E-DPDCHs depending on the E-TFCI selected for the transport block,
which may or may not be the same, (i.e., the primary transport block may be
mapped to one or more E-DPDCHs in E-DPDCH1 and the secondary transport
block may be mapped to one or more E-DPDCHs in E-DPDCHZ2).
[00141] After the physical layer processing, the spreading blocks 2104
perform spreading operation on the E-DPDCH1 and E-DPDCH2. Spreading
operation on the E-DPCCH1 and E-DPCCHZ2, after physical layer processing, is
performed by the spreading blocks 2106. Spreading operation on the HS-
DPCCH, after physical layer processing, is also performed by the spreading block

2108. After the spreading operation, the real-valued chips on the I and Q
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[ 00167] A new E-DPCCH frane/sl ot format and/or coding schene may be used to
carry all the necessary information. In accordance with one enbodi nent, a
new sl ot wornato4adobowi ng nore i nformati on synbol s to bePpcarusc@d/osis4@ si ngl e
TTI is used For exanple, the new sl ot for mat nmay use a snaller spreading
factor, 128 instead of 256 to allow tw ce the nunber of

i nf or mat i ohrzwhwféh@@ IRDER(y) e | HP@Q@(WH‘& ethe DEGbpteys sunpmethat case,
t he conven . each
stream | nacbaneniRe R B AT gt e R PR B
time-divi sv@Retdtrichils Xk Higed1BocORed $9dht Prd- é@lesmmtﬂmetpw(:@emmls For

i nstance, E-DPCCH1 and EDPCCH2 nmay be carried in the first and second half
of the TTI applssgaetcodwigyweighist drserniined &y rhy wreghtaskledeen block 2é 1€1OPCCHIL

d/ he numb t t tted in th
curront 1T Rk Mg G GrRE PL%ei g transm t1ed, the E- DPGOHL may
be repeat efbom fhe saaaedhahd DED \}é&%)a%ﬂé%f&%yth@s&’éﬁ&ﬁng%ﬁﬁﬁszwn E- DPCCH

power boosting 1s conflgured t he may cal Cul at'e the required power
boost i ng f @he eaglhvaiuddPAibs andhafdpind Qheahehegesftalbtie ahfigheed ploysicat bot h

accor dance R %ﬁ%%"@?@%dﬁ#ﬁéﬁf@%@f@@@@@imﬁﬁ@ﬁe dged wher ey
Lhe 0¥ or a4} 00431 DRk s ROHS Wi B AT UL - 6RERISH i 510

E- DPCCH. Anew 0|n|catethe

nunber of séraadiEl eathd @damnletcmlz?mlthmes)r &y cbmbR&GH w@Ys@anbling f or
exanpl e, a nunber of streans indicator bit, a single "Happy bit" value, one

E-TFCl per castes e dheaWd Réhthencrpnssits @13?90@10 beth anteenanafber ItRDNg Bbe st ream
f t ts of. t Thi d th
convent | ondr ey aRasf el B PR @ LR P oo R B BE eftiibkdth vel 0 1

using a | owelilI®aAdi ng factor. This new E- DPCCH may be encoded using an
exi sting code or a new code, (e.g., a new (30, 20) code for the case where
SF 256 is (dd3] or Elglew%sbox@sot)hacdwearewdmepsﬁomedlﬂwﬂse ugeading The WIRU

ranam 11 cand anihest Tho B ERDH, R PECB EhoHE W@ﬁf%@%ﬁ% PBam i g "
St 1 oam may B0 DIXGAC ] D6 oeRERbit R o S A F o AR e

transm tt ednd angy be apphied b oné ior anorenddthigel @ntotiesannadd b&foBPDCHteny be
transmtted. For dual -stream case where the WIRU perforns the E-TFC

sel ect i on, SHIFREME0E SeHambling opgkntiana depiiding e thesoresorer s loeationiingbel and t he
WIRU appl i elsantsltrlletq\/SF configuration corresponding to dual stream

transm ssi on and transmits the dual streans, the E-DPDCHl and the E- DPDCH2
may be respauiyel y ThiaaabbdiRat 4Hbwg t@/&ﬁlt@@cteaﬁﬁéls@ﬂlud@ﬁgit&eﬂg Ei ther
E- DPDCH1 or E-DPDCH2 nmy conprise one or nore E-DPDCHs depending on the
E-TFCl sel ORI b taie dvansagansl theonddisionaldeavyrazeDbit thranspiogtmay ock,

whi ch may or t..be  of ane size. In the dual stream case, each
E- DCH tran%qyn@/]t%]g@kn% Sﬁ%f‘irj‘é's U Pef-ent size or ETFCl, so the
channel i Za[O(ﬁ%]COde 'I%%Fpré@@&’lh ARSLHES A 1TRY ) e FIRYOTH a&FtHé'HS

Alternatively, Tor a single stream case where one transport bI ock of E-DCH
i s schedul Hdcastehné aEs1DEB@HD PRHYH stret malmsng tnaedmhjyedJmarydoe@IﬁEremdfﬂ)met Cedl
whi ch may e, exarrpl e bgﬁ_{conventl on OVSF code set . used f r singl e
carrier /SKGV\W fﬂ‘l"(l)uttWOl\/IFNBP thag¥. o %Itiﬁ‘ar%sl‘ifeltt@ r SHYP nYeig Etor

determ nat f I nd Ced2
for the E- %ﬁé&kﬁ%&%@' greeogggfc%{nf @gﬁp%tdéé gzr)lﬂs t&? %Tgﬁé% at i cal or
functi onal Witpnithatednoie: BORBEH stﬂ@@nlcﬁﬁhﬁa}(ﬁhapé mdhﬁg)redmdﬁﬁgrmghtlseyel before

spreadi ng and the case of grecodl ng in chip | evel after spreading, Cedl,
Ced2 may b&-BRe&EhandHR-PRatHone of them may be the repetl tion of the

ot her. [00 en t Ui s confi cl trans
diversity E@%ﬁ ghéglg\é\ﬁ S?PW&F& eé(?glggen& %ﬁﬁ -a?%)ggatg_e Iﬂg%ﬂ nor
EDPCCH2  mayndef enbbdiniedd. Oh thisanshidimesk, tﬁ@f)ﬁ‘e éiﬂ@&g {dl Gl to RERB- @ single
EDCH streamis being transnmtted, the second set of E- data and control
channel s n'E)PDQitI(sbleefoneapmadmmequadse(l M RUhe[s00bTEpve The@ohessay be
mapped to | or Q branch. In order to sel ect
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t he best channelization code for the DPCCH2, first, the avail able

channel i zati on code space is searched for the DPCCH2 by not selecting the
code usedwbyontdaes2- 43- channels on either | or Q brancires/useomwmsisse t he
phase error during channel estimation. Depending on whether a DCH is
configured or ngt, the avail able channelization code space obtained in the
first stepPp¥§t B& Bierqodienoperaom gnehdeaiayped 15 B lsolges spmpetatiopallpest

TSt st epPAHy B BN . . paee!ain) |
han ot her "KaRAEEEFlly B, PERER 4R LAbR B TRUE R Gl el ) V1V

exanpl e, WEn4@pi ng Thaeridsamis 2Reo c&ﬂﬁﬁsw by stcaClabior postessagbideus ation, if
the DPCCH2 is conflg)ured on an | branch, the channelization code of the
DPCCH2 nay 282 be|FeBPOW s mehod256282 a weights seldrslomblcki22086, spoeddiggir ed on a

Son 256, 2. PGt HTRe G Tt oS T2 o BB 2T e o

Cedl , and Ges? dimYanddsemdal IPrtierShanaasied s ORI b gk Moddeirnet wor k.

[ 00175] Fi gure 26 shows the spreadi ng operation, which i1 ncludes spreading
with a gi vénaldterameis @afigwrdc@de prinearg-Dad] transpdrthphlafenaappamgs The

spreading operation is appli to eyery physical channel. The spreading
operation Reffigy&e eﬁlfeeg@ﬁ%%? gyztﬁsn@ﬁwa&pl@wr*wwnfgi ksr&%Q%&% fon (5)

where, CH ipgf h _ e . | (5
vergn eq, SOty 2o AR ER AR R B i AR e SR P BR8P oo, ™
confi gur edtiyspdre blek wotkblothk eddnidhtatigaichahidd t@ting hlysitalabe ABQRI ed or

cal cul at ed based on the signal ed paraneters and the transport bl ock size or
nunber of FaedrdERingnpibysical chapmel pegraentatiph drtey aymerand mappipg & EQ branch

Q?Pgiarnrg’ O%?ggﬁﬁl{[@%ﬁg;%Dg]ﬁ%@f 6%5%{16%%3[&%0%7(%1“ 1];;{[1reerd, T srp%gt?\i/eif}g, (8P i %t ion, the

DPDCH1 if a single stream 1is configured).

[00148] After the physical layer processing, the data streams, on the E-
DPDCH1 and E-DPDCH2 are processed by the precoder 2204 at symbol level,
(i.e., before spreading). The pre-coder 2204 applies pre-coding weights
determined by the weights selection block 2206 to distribute the signals to the
antennas 2222. Depending on the number of transport blocks scheduled for
transmission, the weights selection block 2206 may provide one or more sets of
pre-coder weights.

[00149] After the precoding, the data streams are spread by the spreading
blocks 2208. Spreading operation on the E-DPCCH1 and the E-DPCCH2, and all
other physical channels is performed by the spreading blocks 2210, 2214,
respectively. After the spreading operation on the E-DPDCH(s), E-DPCCH(s)
and all other configured physical channels, the chips on the I and Q branches of
all the configured physical channels, (e.g., DPCCH, DPDCH, HS-DPCCH, E-
DPCCH, and E-DPDCH), are summed by the combiners 2212, 2216 into two
complex-valued streams, which are then scrambled by the scramblers 2218 with
one or two complex-valued scrambling codes. The WTRU then transmits data on

both antennas 2222 after filtering.
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Q branches are sumed into two conpl ex-val ued streans which are then
scranbl ed by one or two conpl ex-val ued scranbling codes configured by the
net wor k. wbeonpei@ti on is carried out as follows: the WPRDUSe@®iosmso a
configuration nessage carrying scranbling code information. The WIRU
applies the scranbllng code to the conpl ex-val ued streans. Scranbling may
be carri ed¥e0kf t edigure 23 yalaﬁ@xa@g)ﬁ)eatmaﬁmt&ﬁr %’ﬁéhn@ﬁ@ﬁmcewﬂar ately,

after the §n% %{j em ﬁdnﬁ&ﬁ“”ﬁl% %Sar"f‘ée wﬁHW}H eEn%%gltnpe t’ ]&er n% ofln unmi ng of

all non-preco ed an re-co fannel 9 ds s I'n P ansnitter

enmbodi nent gp&asieh h@agpmpwean CRineNaidcYudih @OM\I E@Atfmxanamdw chhgndl§ e- codi ng
wei ghts to two conplex scranbled streans if transmtter 2300 is used. The

WIRU t hen aftenserdanbliggt epesatipot Ahentrensmiterf 3390 dompreses ygicahlayeansmi t

Bre” oxpl o HetrebEdoh? 2R RREbIPIGH, Sobiso HFh 7B0103000 2R T e

it \r/\t/aim cas gomiieh P bRERS 12880, 0PTALLAMITBY BF1 4, SPHESEMLCII TS d VleldhMs:

selection block 2318, filters 2320, and antennas 2322. Primary and secondary E-
DCH transport blocks, if dual-stream is configured, (or a primary E-DCH
transport block if one stream is configured), are processed by the physical layer
processing blocks 2302 for E-DCH. The physical layer processing may include
adding CRC parity bits to the transport block, code block segmentation, channel
coding, physical layer HARQ, rate matching, physical channel segmentation,
interleaving and mapping to E-DPDCH1 and E-DPDCH2 if dual-stream 1is
configured, respectively, (or to E-DPDCH1 if a single stream is configured)..
[00151] After the physical layer processing, the data streams on the E-
DPDCH1 and E-DPDCH2 are spread by the spreading blocks 2304. Spreading
operation on the E-DPCCH1 and the E-DPCCH2, and all other physical channels
is performed by the spreading blocks 2306, 2308, respectively. After the
spreading operation on the E-DPDCH(s), E-DPCCH(s) and all other configured
physical channels, the chips on the I and Q branches of all the configured
physical channels, (e.g., DPCCH, DPDCH, HS-DPCCH, E-DPCCH, and E-
DPDCH), are summed by the combiners 2310, 2312 into two complex-valued
streams, which are then scrambled by the scramblers 2314 with one or two
complex-valued scrambling codes.

[00152] After the scrambling operation, the pre-coding operation is
performed by the precoder 2316 on the combined data stream of all channels.
The pre-coder 2316 applies pre-coding weights determined by the weights
selection block 2318 to distribute the signals to the antennas 2322. Depending on
the number of transport blocks scheduled for transmission, the weights selection
block 2318 may provide one or more sets of pre-coder weights. The transmitter

2300 then transmits data on both antennas after filtering,
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WO 2011/041492 PCT/US2010/050840

[00153] Two different scrambling codes may be used for the two antennas.
Alternatively, a single scrambling code may be used for the antennas. If two
different scrambling codes are configured by the network, the same orthogonal
variable spreading factor (OVSF) codes, (i.e., the channelization codes), used on
the DPCCH, DPDCH and E-DPCCH for the primary stream may be reused for
those for the secondary stream if the dual-stream is configured with different
modulation and coding scheme (MCS). Furthermore, if a dual-stream is
configured, the OVSF codes used for the primary stream may be reused for the
secondary stream under certain conditions including, but not limited to: if both
streams use the same transport format, if both stream use the same MCS, and/or
if both stream use the same E-TFCI. Otherwise, the WTRU may use a different
set of channelization code(s) for the second stream. The channelization code(s)
for the second set of E-DPDCHs may be taken from a different OVSF branch
altogether, selected in such a way to minimize inter-stream interference and/or
cubic metric impacts.

[00154] With two different scrambling codes, from the network or the Node-
B perspective, the two streams may be interpreted as if they were coming from
two different WTRUs. From an implementation perspective, this may allow
minimal changes in the Node-Bs receiver architecture (as small as a software
upgrade) and at the system level may not impact the resources allocation and cell
planning so much as the uplink is not typically limited by the number of

scrambling codes but rather from the interference. With the special case of a

f: 5"]), this transmitter structure from the physical

diagonal precoder, (e.g., <
layer perspective becomes almost equivalent to having two separate WTRUs.
This may be advantageous from both the Node-B and the WTRU implementation
perspective as it would simplify implementation significantly.

[00155] Figure 24 shows an example transmitter 2400 in accordance with
another embodiment. In accordance with this embodiment, the pre-coding
operation is applied to all channels including both control and data channels

before scrambling operations. Optionally, pre-coding operation may be done

before scrambling operations, which is mathematically equal when using the
.38.

1400784-1



where Wt

WO 2011/041492 PCT/US2010/050840

same scrambling. The transmitter 2400 comprises physical layer processing
blocks 2402 for E-DPDCH, spreading blocks 2404, 2406, 2408, combining blocks
2410, 2412, a precoder 2414, a weights selection block 2416, scramblers 2418,
filters 2420, and antennas 2422. Primary and secondary E-DCH transport
blocks, if dual-stream is configured, (or a primary E-DCH transport block if one
stream is configured), are processed by the physical layer processing blocks 2402
for E-DCH. The physical layer processing may include adding CRC parity bits to
the transport block, code block segmentation, channel coding, physical layer
HARQ, rate matching, physical channel segmentation, interleaving and mapping
to E-DPDCH1 and E-DPDCH2 if dual-stream is configured, respectively, (or to E-
DPDCH1 if a single stream is configured).

[00156] After the physical layer processing, the data streams on the E-
DPDCH1 and E-DPDCH2 are spread by the spreading blocks 2404. Spreading
operation on the E-DPCCHI1 and/or the E-DPCCH2, and all other physical
channels is performed by the spreading blocks 2406, 2408, respectively. After the
spreading operation on the E-DPDCH(s), E-DPCCH(s) and all other configured
physical channels, the chips on the I and Q branches of all the configured
physical channels, (e.g., DPCCH, DPDCH, HS-DPCCH, E-DPCCH, and E-
DPDCH), are summed by the combiners 2410, 2412 into two complex-valued
streams.

[00157] A pre-coding operation is then performed by the precoder 2414 on
the combined two complex data streams of all channels. The pre-coder 2414
applies pre-coding weights determined by the weights selection block 2416 to
distribute the signals to the antennas 2422. Depending on the number of
transport blocks scheduled for transmission, the weights selection block 2416
may provide one or more sets of pre-coder weights. After the precoding, the data
streams are scrambled by the scramblers 2418 with one or two complex-valued
scrambling codes. The transmitter 2400 then transmits data on both antennas
2422 after filtering.

[00158] When two different scrambling codes are used for both antennas,

separation of each stream may be achieved via scrambling code in the
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Is the pre-coding matrix. A, and A, may be conplex or real val ues.
After applying the pre-coding operation, A and A are distributed on the
first andweeocomdi4eansmt antenna, which are represent e#CloyusBoip/ososwd Ap+w, A,
and Bs=w221, +w4As , respectively. [00178] When A, = 0, (i.e., a single
stream case) B=wAp and B = w2A , are respectlvely sent .on the first
and secondtiEmsmifier of[EJ@qrﬁg‘q%w@&rﬁsmr@ﬁ&ﬁwaﬁmﬁé}oné&w echipwedsdder for

the dual SLOSARIEAIG tnb PR A 8aLTYAled 1R apehes, ag aanprated

before I/Q fu iI's™a

branches 0E1gﬁa1%fthhe taRCertal BT Ye A0 dasaseAdadY clﬁdﬂr@ﬁ@@:uﬁ@u@{l 'héd the
respectivel {) then I/Q multiplexing is performed on the pre-coded I/Q

branch dat 8PAGH acprsraded esws the ease sn Bnbeibagmentt he |/ Q branches are

Vet hemat i cHIS0T {he ToaepaHE T ¥k TG TP b ee 6" APEPThE SIS BPlen t he

sane i Nput gepah ELisBYs BEsdde &8eRhL GrSevbRlif @WSpilot 4Rmals are pre-coded,
the channel matrix may be estimated correctly so that the Node-B may determine
which set of precoding weights to signal to the WTRU. In accordance with this
embodiment, the effective space-time channel for each stream may be estimated
with a single DPCCH for detection, and the channel matrix may be estimated by
separating via scrambling codes. This structure also has an advantage that for
single stream transmission, minimum or no change on the receiver side is
needed. This may have significant advantage for reducing implementation cost
for certain technologies which are widely deployed such as UTRA.
[00160] Figure 25 shows an example transmitter 2500 in accordance with
another embodiment. The transmitter 2500 is similar to the transmitter 2100 of
Figure 21. A difference is that pre-coding is also applied to DPDCH, if
configured, after spreading operations. This allows the DPDCHs to benefit from
pre-coding and the closed loop transmit gain that may result. In other words,
transmitter 2500 applies pre-coding to all configured channels except DPCCH1
and DPCCH2.
[00161] Transmitted signal structure and spreading operations are
explained hereafter. For any transmitter embodiments described above, the
transmitted signal, (i.e., the possible dedicated physical channels which may be
configured simultaneously for a WTRU), may comprise one or more of, in any
combination: DPCCH1, DPCCH2, DPDCH1, DPDCH2, HS-DPCCH, E-DPDCH],
E-DPDCH2, E-DPCCH1, and/or E-DPCCH2.
[00162] DPCCH1 and DPCCH2 are transmitted using OVSF code Cel and
Cc2, respectively, to support channel estimation at the Node-B by using pilot
signal and carry the control information. If pilot signal (at the symbol level) in

DPCCH1 and DPCCH2 are orthogonal, the OVSF code Ccl and Ce2 may be the
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where A, = Ap, + JAp,Q As= As,, + JAQ and Aand As,, are the real part (I
branch) of the conplex-valued A, and As , Ap,c, and A are the image part (Q
branch) oWotha/mompl ex-val ued Ap and As . The above twoPpTASC@ADF0840

enbodi ments nay be used for one or nore physical channels, and may be used
in conmbination wth any transmtter st ruct ures. described. herein 00180] I'n

order to sé%eoﬁth%ﬁ%m@ PHet Seradieygedyn betheD BEEHd send P Gal2odeSiVSr med at
the symbol |gvel; ag egig a2 oﬂf&% &E'ahp 1% gﬂﬂpcd;ﬁﬁ a pg@iﬁ%@%%% ﬂ} i val ent,

t he channeflza i'on co or Sp gai n mappi ng

need to betfhemspe®id piir RAlds qhﬁﬁg@h@pé@oopwaeMQ,Uptrahbﬁlg%i&ﬁ@dﬂoﬂg wei ght
matrix Wis diagonal. [00181] Fi gure 29 shows anot her exanpl e pre-coder for

the dual seHewed. fersexanile twhen the WTREalﬁsnwE(@ﬂmréwdsmd@adl ng factors,

Spr eadi ng. DRBPL. o ATECHIG AL AP AdRT L o bt RO gheeinglads ¢ ar o

channel needssp@+t tf@rrﬁé’c”&ﬁﬁbiﬁ&ﬁ&l i Qm @F@P%édﬂa@k‘ 1Hforfn@§ioﬁRFE§)dbﬂ<9 code for
the | owest data rate channel. For exanple, assum ng two channels wth

spreadi ng tmaosmits pdwandcohtimt e(THE]) n{ Her @Mﬁlfﬂﬁ emhay| arthea ghbhneknalat i on code
f th h I h f act [ 2=[1.-1], the .

o onr solashe b By BPREL AR R St SuERar b rabiotMhendye e conac
Cch2 Cch2 ' t [ lied
bef ore sp]r g(laédli:h}loé js}agrj%lgl’g‘)l V\%C%g}%ﬁ@l?g%ﬁésﬂégagﬁgt%p&%@gﬁﬁ%ﬁ%e? rﬁQJP IOgdZ are

OVSF codes oh Ghe dAPECHTL! @adfor G8han denkes peformebly,) mﬁleaw&:mdmg h
different spreading factors SFedi and SFed2 with SFed2=N x SFedi. The data
stream wi t Wetdhd. ¢tewest (or | ower) synbol rate (Cs) is weighted and repeated

N ti b th h t htd At th
out put of  1REEH ccomshdipe n by RS Ak D GHE Yap "N e he-
channel i zat@8meREE oBE of BRo SERIFITICHEY) 8d! MOtrhRGhRtedUn taFoeﬁitem SFedZ

(Cedl in this exanple). [00183] The above énbodi ment may be applied fo
exanpl e t oTwioesd&s DEH m(ssi BRDMH ainduD PR EPRCHeay ﬁ}egm@e@t@veéhoms an

cxaml e LB Lot o NG SISO G, RO SARLIAA PG before

O T R e
actual number of configured DPDCHs in DPDCH1 and DPDCH2, (denoted
Nmax-dpdeh1 and Nmax-dpdch2), may be respectively equal to the largest number of
DPDCHs from all the transport format combinations (TFCs) in the transport
format combination set (TFCS). Alternatively, neither DPDCH1 nor DPDCH2
may be transmitted when no DPDCH data stream is configured. Alternatively,
DPDCH1 may be transmitted using OVSF code set Cd1 when a single DCH data
stream 1is configured. To maintain the backward compatibility to 3GPP Release
9, when an E-DCH is configured, either Nmax-dpdch1 0F Nmax-dpdch2 may be O or 1, or
Nmax-dpdch1 may be 0 or 1 while Nmax-dpdche is 0.
[00165] The HS-DPCCH may be transmitted using OVSF code Chs to carry
HARQ ACK/NACK, channel quality indicator (CQI) and precoding indicator
(PCI) if the WTRU is in a downlink (DL) MIMO mode.
[00166] The E-DPCCH1 and E-DPCCH2 may be respectively transmitted
using OVSF code Cecl and Cec2 to provide the control information to the

associated the E-DCH. For a single stream case, the E-DPCCH1 may be
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[ 00184] E-DPDCHO i s defined as the kth E-DPDCH for the /th stream Four

E- DPDCHs are used for each of the two data streans. For each stream the
first andweeonmd142DPDCHs are spread using the sane chamgehiszabiosos4code of
t he sane spreading factor, (e.g., 2), and the first E-DPDCH i s napped on

the | branch and the second E-DPDCH | s_na 8ed on the Q branch, and the
third and teasmpted ppitswativelys gr @aéleuErlag PHe maynge awaniel 528 ithe code of
the sane s W0 r . t Qi DPDCH i s napped on
the | brangﬁggﬁgﬂgh%ggéﬁ}?ﬁ&ﬁg%ﬁ%ﬁﬁ%gggﬁgg%ggng’kFﬂgg branch. In Figure

30, the fi[mieand secpnd EEDPEDQ‘ﬁ"ane/sﬂdtﬁ"ofﬂlétSémﬁM@)@Eﬂdgaé(ﬁeﬁl@rmé}ﬂﬁéi by a
conbi ner 3002 into a_conplex signal, and the first and second E-DPDCHs of

t he secondustdtezararadl the nbieasaty yformataerbi ln@cca@daareiwitloone espdiasntsi gnal and
th - coded =cod 3010 t he thi d.f th E- f
the f1ret SOPUArERtGHET Hedm oy Bro BB herm o hear g Barax Tl gnal . and
the third angeouotRxdmPROISHNG) sfot‘?or%ga%% S Lo S Rhpedtly a

conbi ner 3008 into a conplex signal and thén pre-coded by a pre-coder 3012.
After the frg; @ilinsigadohesd)) toslloandieebe nd mbEPiGHbrofativheythwlssd beans ar e

spread by channelizati I 14, 3016 wi.th a channelizati on code of
the sanme s il%@nﬁtf&tﬁe %ﬁ?@ﬁﬁf@%% the copggtonaleodingschefae of

spr eadi ng ) o i DPDCHs of the two
streans ar Ié&?%?egaﬁpgﬁﬁé{@éﬁ ?gg(li goﬁ%gglggﬁgarggg%ép%gg%@ With a

channel i zafooasspf t he asandanepvithdindthel agibodimeht irh&dB1gxamplteplexdng

channel i zati on code of spreading factor 4 (Cch,4,1)). After spreading, the
ant enna compgorhertsed dp srapemi thed WoE-DRE (@bl erapstagoa £-DPEEAL T apd E-

t i i - 2011/ 041492RCT/ US2010/ 0 0 51O h moi ti
e oo PROGE analehy” Grisd a TRE B AR Sesoh R e T S ve ot e "
same str ea%ﬁﬁ@@%l@ﬂaﬁ%&ﬁﬁl@d@d iW/tQk: P PpPCeR fﬁﬁﬂo@]@-[ﬁ@@iﬂ%@iﬂd@&%@ her for

pre-coding. The inputs to the pre-coder may conprise two conplex signals
from each shamamberdf strhems praoantithed bt onrreot T'HI. [Inicage single stihemps e- coder

pre- coder HHpEOETHONEanH: PrOBr Il qht B cebiafal B Dicouend Balbtihave ¢ he
same data cale ot SRTGRHIAG SR IHNSUHOYRAGRLAAALE, HERHILE Ny be

repeated for matching t ghest data rate I nput. conbi nati on of
t he appr oa®iERUinhd yusdauddte dhe reqringdpew2Bbenstinkif@leaeh ZODREY Hoandusgdy t o

optim ze the conputational conplexity of applying the precoding operation.
[00187] It the lrgashere plthedworat bqth@-ﬁmm@% §r¢ fimgspplindereddn thyur es

28- 30 may ) er pair of channels besides the E-DPDCH when
t he spread%%%gggggﬁgggﬁgﬁ?ﬁég permts. [00188] Enbodi ments for generating

pre-codi ng[osabght S @ Gccdeddiict Reth anthkernebodddémga Wew@bdisg BeHemexmiy may be
chosen froma set of pre-coder natrlcesﬁéél.e., codebqok%, or be determ ned
wi t hout a bededsbskerebptiieggfarmatioddtrduith ek H sireanzodinntly sneededinani t ary

mat i ces may bepusedogs Lhe, priedielingd pre coder Ll Xy R SXAgPI ©
indicate the number of streams carried in the TTI. This new E-DPCCH may
carry, for example, a number of streams indicator bit, a single “Happy bit” value,
one E-TFCI per stream and one retransmission sequence number (RSN) per
stream for up to 20 bits of information. This new E-DPCCH may be carried using
the conventional slot format with spreading factor of 256 or alternatively using a
lower spreading factor. This new E-DPCCH may be encoded using an existing
code or a new code, (e.g., anew (30, 20) code for the case where SF 256 is used, or

a new (60,20) code in case SF of 128 is used). The WTRU may apply a larger

power offset to the E-DPCCH when two streams are being transmitted to ensure
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[00190] DL M MO pre-coding matri x may be reused for the UL M MD whose

wei ghts W, W2, WB and 104 of the 2x2 pre-coding matri x are defined as

fol |l ows: wBquatd4o492(8) Equation (9) Equation (10) 1+4] 1PCTAK2910/036840 14' 2 E
22 -48- 1400784-1

reliable reception. When a single stream is transmitted, the fields carrying the
E-TFCI and the RSN for the second stream may be DTXed.

[00170] Depending on the number of streams to be transmitted, one or two
set, (i.e., multiple codes), of E-DPDCH may be transmitted. For dual-stream case
where the WTRU performs the E-TFC selection. which results in two transport
blocks to be transmitted and the WTRU applies the OVSF configuration
corresponding to dual stream transmission and transmits the dual streams, the
E-DPDCH1 and the E-DPDCH2 may be respectively transmitted using OVSF
code set Cedl and Ced2. Either E-DPDCHI1 or E-DPDCH2 may comprise one or
more E-DPDCHs depending on the E-TFCI selected for either primary or
secondary E-DCH transport block, which may or may not be of the same size. In
the dual stream case, each E-DCH transport block may have a different size or E-
TFCI, so the channelization code set Ced1 and Ced2 may or may not be different.
Alternatively, for a single stream case where one transport block of E-DCH is
scheduled, the E-DPDCH1 may be transmitted by using OVSF code set Cedl
which may be, for example, the conventional OVSF code set used for single
carrier HSUPA without MIMO configured.

[00171] If the spreading factor determination results in two different
channelization codes Cedl and Ced2 for the E-DPDCH1 and E-DPDCH2,
respectively, to ensure the mathematical or functional equivalence between the
case of precoding in symbol level before spreading and the case of precoding in
chip level after spreading, Cedl, Ced2 may be chosen such that one of them may
be the repetition of the other.

[00172] When the WTRU is configured in a closed-loop transmit diversity
(CLTD) mode or a single stream MIMO mode, neither E-DPDCH2 nor E-
DPCCH2 may be configured or transmitted. More specifically, when a single E-
DCH stream is being transmitted, the second set of E-DCH data and control
channels may not be transmitted by the WTRU.

[00173] The DPCCH2 may be mapped to I or Q branch. In order to select
the best channelization code for the DPCCH2, first, the available channelization

code space is searched for the DPCCH2 by not selecting the code used by other
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WO 2011/ 041492PCT/ US2010/ 050840 [00191]If a single transport block is
scheduled in one TTl, the pre-coding vector (w, 102) may be used for
transm sswonoildi14920 transport bl ocks are schedul ed i n ®o®/US2010/050880
ort hogonal pre-coding vectors may be used to transmt the two transport

bl ocks. The pre-codin g vector (m, w2) may be called the primary E)re-codi ng
vect or whi errnnels e githey 1 op &hblfﬁn@b%@ ltqﬁiecwhl%ﬁh@setq-ra%wr@g phasrel and t he

pre- codi ng Y& %8&1(% e&(ﬂﬁ% Qﬁﬁef&"ﬂé’% i 98“ @%8&‘9?@3%%3%98%&9 vect or

which is use or tra e ‘secon ary nspor l"oc respectlvely

[00192] I f pereOdeha0idbapa’ olbteﬁn@@ﬁii th@ first gﬂemayuolaaﬁwremcmdmg thgy be
based on transmt beanform ng (TxBF), for exanple, eigen-beanform ng based

on si ngul aavaﬂ@lbl@mle@Dm@oﬁletbe@hcl(za@u@)matmche @S@@@tqﬁqoebtm@a smaller

ei gen- beant W ch rix His. deco Oseﬂ usin (an SVD, (i.e.,
a pre-codif e DSV ﬁ%lwﬁhwﬁ?&gle’ﬁesae bR @Pvil . The
ei gen- ChanB&lﬁg%r%&{‘qior%f?arﬁﬁ]esﬁhé@ﬁéﬁg€M@n§ﬁﬁ¥tepﬁ4m&ﬁﬁ@m gehecting a

sui t abl e nodulati on and codi ng schenme (MCS) for each stream
[ 00193] Genemrﬁiguyatmo nt tlmdeBGGHZbasemﬁgmed ondmrigomnbie rvhs chameeltzhgobet t er

f tqQ t h th boagk :
Codebook- bEREAoh g SUUIGHEAIeY e ERetebrsr Cedbaelird) s NG (e fEad in the
CL and pot ‘Eélﬁig%e&%.ta{ %{ bfa{rgrﬂaltlké]gh Al leBad BFtM— q}‘f’? deRopk
equi val ent ‘Tor céertain transm tter structures In si ng ream’oper atl ons

to a sw tcbelaab@ag%2gg2ansmtter (thereby using switch antenna transmt
diversity ESATD For exanple, this is the case for transmtter 2100 and

2500 and al®d74B300 e QU codesrCalnEcddpel, L2 i fecle Seel.iGedisand
cxpl ai ned holearyae HgoRoB il Ean bRk bk oBiNEF Schores are used
for HSUPA, [00175] Figure 26 shows the spreading operation, which includes spreading
with a given channelization code, weighting, and 1Q phase mapping. The
spreading operation is applied to every physical channel, The spreading
operation may be represented by:
SF_CH =CH *Cgy * By *iqcy Equation (5)
where, CH is the real-valued bits of the physical channel to be spread and
welghted, C.,is the OVSF channelization code fixed in the standards or

configured by the network, g, is a gain factor that may be signaled or calculated

based on the signaled parameters and the transport block size or number of
information bits, igcr is a complex value for the I or Q branch mapping, where
iy =10 iGey = J.

[00176] After spreading operation, the streams of real-valued chips on I and
Q branches are summed into two complex-valued streams which are then
scrambled by one or two complex-valued scrambling codes configured by the
network. The operation is carried out as follows: the WTRU receives a
configuration message carrying scrambling code information. The WTRU applies
the scrambling code to the complex-valued streams. Scrambling may be carried
out after the spreading operation for each channel separately, after the spread
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channel - dependent information may be sent froma Node-B to a WIRU for
pre-codi ng operation. This information allows the WIRU to adj ust the

pre- codi /goweilgisi®2as a function of the channel propagatrconseandsissons. For
exanpl e, this channel -dependent feedback information may conprise uplink
pre-codi ng control -49- 1400784-1 indication (UPCl), channel state

i nf or mat i ophquEslyaregH summedsogetdar, ion plensmpmngd gl mopdrewred ard Bicant s

carried on . ant - - ative
gr ant chanﬁ(gqﬂédﬁ E%ﬁi?g%()%a&g%%%ﬁgﬁ gﬂgc![glr“rxi(rggﬁ %ﬂt%a&@ﬁg&ﬂfﬁ%, etc.).
[00197] A NogieioBallRytHe eI nRad §lly Ahe Aire-ce@idicN@eidBiONE Twoadinplagi cate it

to the WIRU. For exanple, the set of pre-coding weights may be indicated to
the WIRU vperambéeshatresimssif traabmataen 3508gs ugsid; thegNER oidien grasmemitsolata

information (UR Cl) . [00198] The UPCI nay be transmtted b he .Node- B
ot g an EOBERIR P IS G oD trF BT Gt i 6 RS CHBS B 1 CH
and E- RCCHfagp both currently using a simlar structure. Forty (40)

signatures are defined with forty sequences which conprise a pre-defined

si gnature [AfFihg pdrée-eodingupsraBonsaieexplattesl heFeaftarofigire @pehaws ams, t he
net wor k assi gns, one sequence per. E-H CH or ,ﬁ}?eRGCH ich are rmduLat ed by
val ues +1, €Xample mefeﬁ% opyhe AkalngEranpcasen pneﬁﬁlg%ﬁ%@weﬁn@r PC

si gnal i ng i j 0 both EHI CH and E-RGCH), the WIRU may receive

t he UPCI t&%ﬂghgﬁltg&)%ﬁoﬁgﬁbn of this E-H CH /E-RGCH structure.

[ 00199] Fi gure 31A shows an exanple UPCI signaling using an EEHICH. In this
enbodi nent, a WIRU nay be configured to |listen to a specific E-H CH

channel i zati on code [fpr om a 4 anr k- rving cell. As shown in
Figure 31A the fi r{gpiawﬁ)ﬁlz%?l g%) AOI:L‘%&EEWH% subfrane carries the
conventional E-H CH|$i gnal i L&t Wel subs ‘ﬁzl:f’er'rM'ﬂs radi OE@LE?}QO% ([%?1]04 of the
EHI CH subframe carry the signaling for the UPCl. Alternatively, e first
two radio slots of-the E-H CH subframe may carry the E-HI CH signal while
the last raglp st oS thenEol Chdisg Rl ARE Cald 1% GRAllbne: fan the
UPCI . Any other vanpatwons are al so p055|bf4@. Thi s énbodi ment all ows the
network to save on channelization code space, at the expense of additional
transm ssi oalupOWeterta@plyahdthaipie sodihk apertieibh apidndt ¥ dreviadtribetedioheh&- HI CH.
The sane approach may al so be used for the E-RGCH. [00200] The WIRU nay be
confi gur edfitf ahidst@ndt it HREGhnDHidtheabhrssentbd By 3 cerfainCcandi gured or

1

pre-defined period. In case where the WIRU'is not -50- configured to listen
to the UPClp =the Gonvent i onv%h’three radio slots of the E-H CH subfranme may
carry the conventi onafB*8'EY i nformation (if present). This allows

reduci ng thg)1ggpunt V@ﬁerfjﬁ"“—qbi('i‘.g.,ééiﬁgggsitﬂ%anﬂ%%}?%pﬁ&)% el AFP?JL: ﬁMA')/[FQir% ure 31B

operations. The sane approach nay a be use or the E-

illustrates - arife @0 t £ -HI CH subfranes carries the
UPCl fi el d.es \Q/QEH%?}?%\%@ No%le-% eﬁglsseg{))n A@@%Rﬂ\ to transmt during those
periods, t[®IUPCH fiFegdertyshayst arotlsen éta@tble pre-coder for the dual stream

case. In HSUPA, real-valued 1/Q branches are separated before I/Q multiplexing.
The pre-coding operation is applied to the I and Q branches of each of the
primary and secondary streams Ap and Aq, respectively, then I/Q multiplexing is
performed on the pre-coded 1/Q branch data. In accordance with this
embodiment, the 1/Q branches are processed in parallel, reducing the
implementation complexity. Mathematically, the outputs of the two pre-coders

are the same given the same input, which may be represented as follows:
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[ 00201] I n accordance with another enbodi nent, a new set of orthogonal

si gnature sequences may be used to signal the UPCI via the E-HI CH, the
EGRCH, orwe 2iffiserent channel . The new si gnhature sequen®es/usayl00508amYy not
be used in conmbination with the signature hopping pattern of the E-H CH or
the ERGCH. For exanpl e, the new sequences may _be_nodul ated by +1, -1 by the
UPCl i nformati orf, L%A{E Oﬂzowﬂ%ﬂdaiﬂg% r ewgt{élnﬂo e, b nformation bit,

mul tiple sequence

A

y be,usedi 4ALtar natjvel vy 4t Jipformation bits may
nodul ate a given'radio’slot ih-the tiree sl ots Sequeiite. For exanple, the
first half of thewsubq#yame wraw, bd, jrodul ated by the first information bit
of the UPCl, (e?q%, iyl Qiosﬁf%g@j iucant bit (MsSB)), while the second half
may be nodul at ed-'By thesecond tafddmati on bit of the UPCEqudteany(7) a | east
significant bit (LSB)). Alternatively, in case two UPCl information bits
need to be transmtted, two of the three radio slots nay be used to
transmt the information and the renmaining radio slot of the subframe may
be DTXed. Wherg agi-o1,skat s, f dr=tthe MPGl anhigy rend an, aby thotedeparéribecuti ve,
(e.g., the first and third radio slots may be used for the UPCl information
and the sebundhy adile @gtlexraglubé 4fiXed) . 4] 0G203} Theresihgnatage pasedliences may
be received by the WIRU at the sane tinme as the conventional sequences over
a channel i bmdcbhofahda)mﬂﬂax-vhlsledmg laad o alThabbveet wonpee-usda empotlingents
E-H CH E- RGCH. The WIRU nay be configured by the network to nonitor one or

nore such new kaguéliteneconmneplhysidickeaindl, @hd BREEHE. usAl recomalbinggbly, the
WRU nmay be configured to nonitor these_sequences for a specific instant of
tine, (e.gWithyayiGanunitieystruriires geserivpd brdihe network to save on

transni ssi gRuBRIer . 1a Sler #0e0 A ORHIRAE ST HER0] 003084040004 1

accordance er enbodi nent, e mayybe gu y the

network, i pedeidhdd 8N theOsihgolderiant spasdd fo theCHlliE-1RETH ERtthetdtdmpai tor a
dedi cated set of E-H CH E-RGCH conventional sequences that carry the UPC

i nf or mat i oaquiFe@leRD3hE rhagedizdbioe eodist (hr apisaieg wedbddiaarfagton andW/Q eedback

channel, (will.he referred to as,."E- channel stated ipnformatj.on channel

( E- CSI CH) " AR} HRoHe o) Bralh e $4 &ﬁiﬁoma% 10 pre-Gier the WACELRE mi ni mum

i mpact on Legas¥nfrklVehl BaBG4d. channel s, a new type of dedicated downlink
Csl CH

f eedback channel E- may be defined, where a channelization code
di fferent {00dBL)f he dingireX8dshoyst dreoteHGhiie REEEbdes fos @k dTdlestEea@Sl CH may

th | si t I, he E-H CH E- t

a1 ow ml { FBtell daeiees it e (e Saier B AHRE s g B dte
ow mul ¢ Fe figery o ° BB

Compr | o a QePuny T sp kR 0l PRER il e AN AR SERIPCTCY O

t he subfrapg Bigteithdnts egleedhe@nsbyedde t6 bpeatteh@ydfirofUh tétRionl dittBe of the
subfranme up to the duration of the ECSICH [00206] Wthout |oss of
gener al i t yspieadigecofle forothierigwestalit omatexehnpingls , Fexexamileisassamang &Wo | each

having 2- bic}tlanl%l% sl v&lllﬁ]; Osrpr}géoiix?g” ' faBofs %Salillﬁeq te %re]inegx %%sﬁﬁtted. If the
channelization code for the channel with a spreading factor 2 is Ceno=[1 -1], the
channelization code for the channel with a spreading factor 4 may be Cena=[ Cen2
Ceno]=1[1-11-1].
[00182] In Figure 29, the precoding is applied before spreading and two data
streams Cs and G, (assuming Ced1 and Cedz are OVSF codes for data streams Cs
and C,, respectively) use OVSFs with different spreading factors SFeq1 and Speqz
with SFeqo=N X SF.q1. The data stream with the lowest (or lower) symbol rate
(Cs) 1s weighted and repeated N times before mixed with the other stream (Cp)
that is weighted. At the output of the precoder, both streams Ds and D, are
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[ 00207] Fi gure 32 shows an exanple transmtter 3200 for transmtting UPCI
for two WIRUs via an E-CSICH i n accordance wth one enbodi nent. The
transm t two 2820Q1492cl udes UPCI mappers 3202, m xers 3202CTrusp@ainsesgo 3206, a
conbi ner 3208, and a channelization unit 3210. The two bits of UPCH for

each WIRU are nmapped to a certain value by the UPCI. mapper 3202,

respect i vePRreadmath ihs chmmeligation prdg obehegwilfest sgeatins fgsder of PFeaipapd e, | one
out put per TT) i A0 | e mapping of the two bit UPCI to a conpl ex
val ue is sﬁgﬁ%wcl:eﬁl att})]lle %ﬁ%ﬁg mapped val ue of each WIRU i s nodul ated with

a di fferenfooygB) t | amg Bbv@EPGEMAE HAG Il i dXaxBle B2 E-BUH t hen
repeated over N tines by the repeater 3206, where N may be 1 or higher

i nt eger. Thanswessian wigh dardl-DEDGHe Higore\RPRbisw a e exaonple tresdhshytteer conbi ner

200 an sptoad MLt &, ghonelLogiLar, ooe, B e harnglLatian uni  s210

o i Py Lot O AL ok iy
spreading factors are grouped together), and the data streams are pre-coded and
then spread.
[00184] E-DPDCH:® is defined as the kth E-DPDCH for the [th stream. Four
E-DPDCHs are used for each of the two data streams. For each stream, the first
and second E-DPDCHs are spread using the same channelization code of the
same spreading factor, (e.g., 2), and the first E-DPDCH is mapped on the I
branch and the second E-DPDCH is mapped on the Q branch, and the third and
fourth E-DPDCHs are spread using the same channelization code of the same
spreading factor, (e.g., 4), and the third E-DPDCH is mapped on the I branch and
the fourth E-DPDCH is mapped on the Q branch. In Figure 30, the first and
second E-DPDCHs of the first stream are combined by a combiner 3002 into a
complex signal, and the first and second E-DPDCHs of the second stream are
combined by a combiner 3004 into a complex signal and then pre-coded by a pre-
coder 3010, and the third and fourth E-DPDCHs of the first stream are combined
by a combiner 3006 into a complex signal, and the third and fourth E-DPDCHs of
the second stream are combined by a combiner 3008 into a complex signal and
then pre-coded by a pre-coder 3012. After the pre-coding, the first and second E-
DPDCHs of the two streams are spread by channelization blocks 3014, 3016 with
a channelization code of the same spreading factor, (in this example, a
channelization code of spreading factor 2 (Cen2,1)), and the third and fourth E-
DPDCHs of the two streams are spread by channelization blocks 3018, 3020 with
a channelization of the same spreading factor, (in this example, a channelization
code of spreading factor 4 (Cen4.1)). After spreading, the antenna components are

combined by the combiners 3022, 3024 for transmission.
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1-j 3/11 -1-j
3300 for transmtting UPCI
anot her

aevbadimamMe2 In this enbodi nment,

Tabl e 3 [00208] Fi gure 33 shows anot her exanple transmtter

for two WIRUs via an E-CSICH i n accordance with
the TJIJPCl i nf or matiuseolbioss4of a

specific V\7I'RU is time-nmultiplexed and E-CSICHs for different WIRUs are

code-nmul ti
mappers 33

3310. The HP&

are nodul at

thBf

vvlth

exed The transmtter 3300 includes m xers 3302, nodul ati on

18plepeafther gumgnation shipiires! BINSTs e alschahprlemeatadon uni t
g)@(;l?@frg t%’e sgﬁle%‘treaﬁpﬁlag

ere

L BE

nce

Elff;e#??ﬁt) rQ fb%nc%%% h WIRU

si-gnature seq

respecti velhy Mhtghbigedebaitesr MriprecofRl. ST iMRes €o Yhé Hré-beldrensy h of the

S|gnature sequence.

The binary information bits may

be mapped to +1 and -1

bef or e apprempgseatvei epmenlex sigsalydene each ﬁm&ms Ifet)barspr@dlmgm ctondorUEL) b| ts

are nodul ated ,oyer two s

QPSK) ,

ot.s

by CHEERHHReRFGR %@B&S%ah%ﬂw

The M bits nodul at ed

N R S T

the repeat ¢4 133Qfwe pMEErHhd Thelthe rsaﬁﬁ'eg LIl 1hB{1€s% the Jidgol &S ddtMdvé wo data

are conbi ne

d by the conbi ner 3308 and

spread wth a channeli zation code

by

t he channethesimenatmirate381gpreddng G&t6t, ghe doBd ddtavwmta mgiutes) neagahpl e

Cl for two WIRUs via an E-CSICH in

transmtter 34O%atlrq
accor danceSHegH

Eh?ééhﬁﬁgr?bfdwﬁeatu

af{ I3Ri18PWh o di ment ,

bot h UPCI

e R A

code-nul ti

SR el oo

es m Xxer ul ati on

mappers 3409, mgpmei meidsto34Mmiz34, caepeationsl cARdexiendf apphannehe zati on

unit 3412. Each of the two UPC

bits for each WIRU is nodul ated with a

di fferent Rraspdingepgragionhogonal sequence by the -53-

[00187]

It is further noted that the embodiments illustrated in Figures 28-30

may also be used to other pair of channels besides the E-DPDCH when the

spreading code properties permits.

[00188]

Embodiments for generating pre-coding weights are described. The

pre-coding weights matrix W may be chosen from a set of pre-coder matrices,

(i.e., codebook), or be determined without a codebook.

[00189] If codebook-based pre-coding is used, unitary matrices may be used
as the pre-defined pre-coder matrix. One example codebook is as follows:
1L L
W E L 1 1 GL 1 1 b ﬁ. ﬁ P b ﬁ. ﬁ P 1 0
N R A A N A S AU R A S A [
2 2 2 2
[00190] DL MIMO pre-coding matrix may be reused for the UL MIMO,
whose weights wi, we, ws and w4 of the 2X2 pre-coding matrix are defined as
follows:
W, =W =1/42, Equation (8)
W, =—W,, Equation (9)
I+; 1-j ~1+j ~1-j .
, , , . Equation (10
Wbe{ ’ ’ ) 5 q (10)
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m xer 3402. The binary information bits may be mapped to +1 and -1 before
applying a signature sequence. The Mbits are nodul ated by the nodul ation
mapper 3M90,20(104g492 QPSK). The nodul ated UPClI signal s f ®ecTiuseoisass+0WRU ar e
conbi ned by the conbi ner 3406, and then may be repeated over N tines by the
repeater 3408, where N may be 1 or_ higher integer. The resulting data for

the two W4k e cohprimete Bypnenmest bofbimenedusd impare THF.che ove-cofliag
channel ok SR0Se bl Brchain ey ARbLAREL s S QPR ARRY 500, t e

| egacy 40- S ure seqguenc reuse ogonal

si gnat ure safdenRaes ond'TERR3bIthELhal Bﬁ-cw‘zec_ﬁd}@ﬂa@we@%d‘ﬂ) teavemtiy 20- bi t
| ong sequences nay be used as the orthogonal signature sequences. A ABC B

-C A A A Fhatwoprargpprt-blochs iternae-codng 9dct 9104142 PEY beis2@ohe 50840y [ 00211] | n
accordance wth.anot her .enbodi t, the.pre-codi.n i ghts be.i ndi cat ed
si gt e BN R U geb e i R P AC Bt as T 8t 6

i nf or mat i ophdpteeddndbiGof s LEnARIRY HIRAXKE Hechda®l FRE-LQn@REcBRE bi t for
t he absol ute grant scope). In accordance with one enbodi nent, a new EAGCH
struct ure miychoie uded farachrtsmittatg shetdeeoddacy tifainepat blvchdaspéctivelyo t he

conventional fields. Wen a WIRU recei ves, an E-AGCH, the WIRU nay use the
UPCl wei ghf@lﬁ%]di c ateBOR-FoGeRaok=b rgiep ungtlﬁél%%%le&m@ﬂngmyhge

oLt e i RO T GRS
w t h anot hen sghndivaRRidecdnigosamaBVDe. I ind-cddigd 6hidd eigen-beamforming,

the channel matrix H is decomposed using an SVD, (i.e., a pre-coding matrix W is

a unitary matrix chosen such that # = Uz W ” . The eigen-channel's signal-to-noise

ratio (SNR) may be matched by selecting a suitable modulation and coding

scheme (MCS) for each stream.

[00193] Generally, non-codebook-based pre-coding schemes give the better

performance and more freedom to the size of the codebook than codebook-based

pre-coding at the cost of feedback signaling overhead in the DL and potential

control signaling overhead in the UL.

10
[00194] The special case of the identity matrix ({0 J) as a pre-coding

codebook is equivalent for certain transmitter structures in single stream
operations to a switch antennas transmitter (thereby using switch antenna
transmit diversity (SATD)). For example, this is the case for transmitter 2100
and 2500 and also 2300 and 2400 when the same scrambling code is used.
[00195] Embodiments for selecting and signaling the pre-coding weights are
explained hereafter.

[00196] When channel-dependent MIMO schemes are used for HSUPA,
channel-dependent information may be sent from a Node-B to a WITRU for pre-
coding operation. This information allows the WTRU to adjust the pre-coding
weights as a function of the channel propagation conditions. For example, this

channel-dependent feedback information may comprise uplink pre-coding control
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the E-AGCH may be reduced from5 bits to a smaller value, (e.g., 3 bits),
and the free bits may be used for the UPCI field. This allows the network
to use siwDlari/@ower | evel on the E-AGCH and numintain tireTamp®olososad of
reliability, at the expense of some granularity on the absolute grant.
[00213]In accordance with anather epbodinent, the pre-coding weights may be
i ndi cat ed thdicrgion (MESH).shasrelshatedaformatips (Cohagerl-ralmedddpymaion r ent | y,

an HS- SCCH, or ed f ViaEd ivati f~BTX,

i scont i nusael ae sl ste Rl of FnE b0 SRR AR AEARCHE oy
downl i nk shamiDCRASlivd HemPSkhng ¢EVRGOHS 6 TPCh@nafahdidise¢aibd @A, Diand f or
the activation and deactivation of secondary serving HS-DSCH cell and

secondary DHGHKFrPBGGEREYC.)- When associated to a high speed physi cal
downl i nk shar channel , (KHS-P . the HS-S .carries coptrol i.nformation
For demodultiior  na SRA-EREE e OBSIAS i BREGPaMAE o er BN BIEHSD ment .
the HS- SCCH GARTRUBY P Ex A, thR sEfdYe-EoBnERH h'?é’mb?%é RGOS 0FhHeW

HS- SCCH order type. The order bits (:E.)- bits ongg) of the HS-SCCH may be used
to carry t RE[RIPGhHa #apnierbrighe]l camryingwopliik tpre-c@ling dentrol tisforXatiol | |

Xord, 2, Xorﬂgé may indicate 4 possible UPCl values. Alternatively, all 3
order bits( Dpbe” used to indicate up to 8 possible UPCI values to provide

2011/ 04146 9BEH V2070 OBhaa0 b e Arsad oy bR RO B elChn EDGH o ont.
as the WIRHAR®slit00rainhor (FRICH) delin BRECHHThe FHI CHeod&IRESHSOCH

nunber may inplicitly signal the UPCI. For exanple, if (the decoded HS- SCCH
nunmber) MOBrebathgurrently usig Bsiglaristicteree Foriydd8) seratupey argalefined

respectively, in the case qf. .nmulticarrier ,hi.gh, speed downl.ink packet access
(e poopn) iR SRR AT bR Al At SRERG{ Mbhipl baBRELS

si mul t aneoydys ralltes1bis: BECbrHTBBEralRMs tBE BEt Rk kB oG antaer carried
on the DL carrier associated with the UL carrier which the signal ed UPCI

wi |l be appHiEcHtow. E-ROE2H 67Hich avcoodalate by vhluanotlher oeditBdXmentthe t he

HS- SCCH t 1 _and 3 physjcal chann be used.to signal .the UPCI b
usi ng andyB@fi?ftEgrﬁT8’?‘?Hépf{eﬁgn&ﬁﬂgbﬁﬁgﬁy%ﬁﬁpﬁéwg@lsﬁﬁl}%s IEBIbogkgfrpl e, g
nore bits t i.zat [ RTP9: |,

Xoce. 2 | XooLEH e R R G L LB Ry By Rvpigheaee

si gnal ed vitlasti-HheH /EBGECH Jt0@2dr] When t he WIRU recei ves an HS- SCCH (eit her

HS- SCCH order or HS-SCCH Ehysi cal channel the WIRU may use the UPC
carried i nlQH@HsscHswABILA Shews Hestanpe stameting ponganitaHIGHgln f er ent

set of UPCLhigveeing)%Eiﬁnér&, lés\%}FRU may be configured to listen to a specific E-HICH
channelization code from, for example, an E-DCH serving cell. As shown in
Figure 31A, the first radio slot 3102 of the E-HICH subframe carries the
conventional E-HICH signal while the subsequent two radio slots 3104 of the E-
HICH subframe carry the signaling for the UPCI. Alternatively, the first two
radio slots of the E-HICH subframe may carry the E-HICH signal while the last
radio slot of the E-HICH subframe carry the signaling for the UPCI. Any other
variations are also possible. This embodiment allows the network to save on
channelization code space, at the expense of additional transmission power to
maintain similar reliability level for the E-HICH. The same approach may also
be used for the E-RGCH.
[00200] The WTRU may be configured to listen to the UPCI periodically,

with a certain configured or pre-defined period. In case where the WTRU is not
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[ 00218] I n accordance wth anot her enbodi nent, the pre-coding weights may be
i ndi cated using a fractional dedicated physical channel (F-DPCH). The
current 3@BRoRal4emse 9 F-DPCH is designed to carry up t®eCc2/us2ais/osds40f PC
command every slot. By assigning a WIRU specific tinmng offset or slot
format, it is possible to rrultpg ex up ont o one channeli zation

code for Fepdquredioistnte the s éh@éowe%%%ﬂéh@%@@ioﬁ@ﬁﬁo fthe Bdd€lédl F- DPCH
G yen the: STbbE I Bl LB EORIIEY BEbLONGPAE LIRS 02 P

WIRU nay bealléwansedicitge tharainbuhh ef aenElisk stbinkfigg ¢t sipdCht SIoMIM nat . For
the second FDPCH, the UPCI may be transmtted everﬁsl ot or everly TTI,

(e.g., 3 spmrgjlons’rfThmam!P@prioscmm@ma@@ hewsed forthe B-RECShnBigurch By be

r epeat edly ted on, 3 conse ive r. t he updat ed may be
£ Ao ¢ s R ER puf thesten Rydian s Pedte RERATLREY oo o
may be DTXed|q0rEH38€ HONo@I- Bk A CRAAE o fandRH &Lﬁ’iﬂ?{}ﬁée borodt her

WRUs. [00220] Aiternatively, given the same F-DPCH slot fornat, two F- DPCHs
transmi tt ethd OPGhéelNiRYy rayramsmitthe same time of fset of the F- DPCH f or

determ ning the upli nkf me tine. FDPCHstrans tted to_ one WIRU
may use thg)oapﬁf er eff ag§ a‘%ﬁef"%]é]ﬂ an[)?%’ ﬂfi‘cné?rﬁa?ln\‘?@fl %f’to ]K‘IEB%P“Bl may

transmt o ure 35
shows an FQ%B@QE%B%I% n a?tﬂ)éar aeﬁc@sq I{a{ﬁpﬁﬁfspde;rn@ggﬁ mégs 111:(%1%\/\“ in
Fi gure 35, GRUH, drhediffient tleditheBS50Re and sighatudBGqidneéimadhad mak ot bansm tt ed
in one F-DPCH. By appropriately assigning an F-DPCH slot format, it is

possi bl e t 8s¢4 Womlblrﬁtwmé’%thuﬁlet%@tWPWﬁﬁtWﬁ@ﬁﬂﬁﬁ HIGH akhe/ENVD or | ess

oo Do gbs gt Hatgi ohe MAReRie ARt i BRREIRAE pE A0nE b IRy O or °%°

di fferent YWHRYShfPmABKEbEYr € that there is no overlap between a UPCl field
of one WIRU and a TPC field of the other WIRU. For exanple, 5 odd-nunbered
sl ot formai®208y be T@@aﬁiygmredhar( pneanfornfa¢iorbDP@MI8plosequmeest manhber = 1,

AN LIS R N I N T ey
three slots sequence. For example, the first half of the sub-frame may be
modulated by the first information bit of the UPCI, (e.g., a most significant bit
(MSB)), while the second half may be modulated by the second information bit of
the UPCI, (e.g., a least significant bit (LLSB)). Alternatively, in case two UPCI
information bits need to be transmitted, two of the three radio slots may be used
to transmit the information and the remaining radio slot of the subframe may be
DTXed. The radio slots for the UPCI information may not be consecutive, (e.g.,
the first and third radio slots may be used for the UPCI information and the
second radio slot may be DTXed).

[00203] The signature sequences may be received by the WTRU at the same
time as the conventional sequences over a channelization code that is orthogonal
to the one used by the E-HICH/E-RGCH. The WTRU may be configured by the
network to monitor one or more such new sequences on one or more E-HICH/E-
RGCH. Alternatively, the WTRU may be configured to monitor these sequences
for a specific instant of time, (e.g., periodically). This may allow the network to

save on transmission power.
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di scl osed hereafter. [00224]1n accordance with one enbodi nent, a WIRU may
sel ect the pre- coding weights based on the received UPCI. The mappi ng
bet ween twe 2prie41edi ng wei ghts and the UPCI nay be prepdeftiso@d/os0844 he
speci fication. For exanpl e the pre-coding weights may be napped to 4
possi bl e UPCI val ues, (i as shown in Table 4. In Table 4, the first

pre codi nglW0ght wﬂneaccwrdap% Wilefasothad pmpedimengr she SWTRY wset Be (wrf
d
the pr e comiRhiaPACHAREEOR frad BoRib ot I AHEN G s S0 ©

Tabl e 2 i sypienitsierdaiscadsl @ aMHEECHRARGOH comppkibaalxel @ Res thaechdd ng
wei ghts and the UPCI may be set differently. For the single stream case,

sone i npl efEnVRCI orfoimsiues such as power i mbal ance may happen for sone of
the M MO c K. nordrto tet 0 al e lem a
157 M Pese RREBRDN ) aBie it ruth ohotBHE b i mRRL b bRt Gris: 80P “t he

single streamiEARerrdd toeasf‘EOJD‘CH c‘?aaﬁH&%@éte@fmefrﬁ&ﬁér{ SRR ERNGHY$Ct or swref
may be used. wf UPCI value 1+ |

may be defined to signal the UPCI. In order to have a minimum impact on legacy
E-HICH/E-RGCH channels, a new type of dedicated downlink feedback channel
E-CSICH may be defined, where a channelization code different from the one
used by the E-HICH/E-RGCH is used. The E-CSICH may use an orthogonal
signature sequence as in the E-HICH/E-RGCH as a means to allow multiple
users sharing the same channelization code and code multiplexing of UPCI bits
for a specific WTRU. The signature sequences may comprise a set of orthogonal
sequences with a length equal to one slot of the subframe and the sequence may
be repeated over multiple slots of the subframe up to the duration of the E-
CSICH.

[00206] Without loss of generality, in the following E-CSICH examples, two
WTRUs in a cell, each having 2-bit UPCI information, are assumed as an
example.

[00207] Figure 32 shows an example transmitter 3200 for transmitting
UPCI for two WTRUs via an E-CSICH in accordance with one embodiment. The
transmitter 3200 includes UPCI mappers 3202, mixers 3204, repeaters 3206, a
combiner 3208, and a channelization unit 3210. The two bits of UPCI for each
WTRU are mapped to a certain value by the UPCI mapper 3202, respectively.
The two UPCI bits may be generated once per TTI, (i.e., one output per 2 ms
TTI). An example mapping of the two bit UPCI to a complex value is shown in
Table 3. The mapped value of each WTRU is modulated with a different M-bit
long orthogonal sequence by the mixer 3204, and then repeated over N times by
the repeater 3206, where N may be 1 or higher integer. The resulting data for
the two WTRUs are combined by the combiner 3208 and spread with a

channelization code by the channelization unit 3210. With this embodiment,

-59.

1400784-1



0

2

1-]

WO 2011/041492

12

different WIRUs may share the same E-CSICH by using different orthogonal

sequences.
UPCI value Output of UPCI
(decimal/binary) mapper

0/00 1+

1/01 -14

2/10 1

3/11 -1

Table 3

[00208] Figure 33 shows another example transmitter 3300 for transmitting

UPCI for two WTRUs via an E-CSICH in accordance with another embodiment.
In this embodiment, the UPCI information bits of a specific WTRU is time-
multiplexed and E-CSICHs for different WTRUs are code-multiplexed. The
transmitter 3300 includes mixers 3302, modulation mappers 3304, repeaters
3306, a combiner 3308, and a channelization unit 3310. The UPCI information
bits, (e.g., one bit per slot), for each WIRU are modulated with a different
signature sequence by the mixer 3302, respectively, which generates M bits per
slot where M is the length of the signature sequence. The binary information bits
may be mapped to +1 and -1 before applying a signature sequence. In this
example, the two UPCI bits are modulated over two slots. The M bits per slot are
modulated, (e.g., QPSK), by the modulation mapper 3304 and may be repeated
over N times by the repeater 3306, where N is 1 or higher integer. The resulting
two data are combined by the combiner 3308 and spread with a channelization
code by the channelization unit 3310.

[00209] Figure 34 shows another example transmitter 3400 for transmitting
UPCI for two WTRUs via an E-CSICH in accordance with another embodiment.
In this embodiment, both UPCI information bits of a specific WI'RU and E-
CSICHs for different WTRUs are code-multiplexed. The transmitter 3400
includes mixers 3402, modulation mappers 3404, combiners 3406, 3410,
repeaters 3408, and a channelization unit 3412. Each of the two UPCI bits for
each WTRU is modulated with a different M-bit long orthogonal sequence by the
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mixer 3402. The binary information bits may be mapped to +1 and -1 before
applying a signature sequence. The M bits are modulated by the modulation
mapper 3404, (e.g., QPSK). The modulated UPCI signals for the same WTRU are
combined by the combiner 3406, and then may be repeated over N times by the
repeater 3408, where N may be 1 or higher integer. The resulting data for the
two WTRUs are combined by the combiner 3410 and spread with a
channelization code by the channelization unit 3412.

[00210] For M=40, the legacy 40-bit long signature sequences may be reused
for the orthogonal signature sequences. Alternatively, For M=20, the following

twenty 20-bit long sequences may be used as the orthogonal signature sequences.

|-B -C 4 4
SS,QO__AA C—B
-C B -4 4
where
11 1 1 1]
1 -1 111
A=l 1 1 -1 1 1|;
1 11 -1 1
IR RIS
1 -1 1 1 -1]
11 -1 11
B=l1 -1 1 -1 1|;
1 1 -1 1 -1
-11 1 -1 1]
11 -1 -1 1]
11 1 -1 -1
C=l-11 1141
d-11 11
11 -1 1 1]
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Tabl e 4 [00225] The WIRU may sel ect the preferred primary pre-coding vector
) based on the UPCI from Node-B, and then sel ect the secondary pre-coding
vect or whwohomeos149e a uni que function of the primary precraseog/osmad or. For
exanpl e, the secondary pre-coding vector may be selected to be orthogonal
to the primary pre-coding vector. Specifically, if a single transport bl ock
I's scheduled in a TTlI, the WIRU nmay use t he pre-codi ng vector ) for

transm st oty ety LANSRSLLwlh ARk crhMBIALARSROLE, DlOSKS g, Schedul od

Ina TTI, ort ohal I'ng "vector ransmt

the two trmnw indbda@&ka51n§Qﬁ8256AGr®}ﬁcmed:am«m\@GtPIP RORESes AL ment, the

WRU may sel ect the pre-coding weights based on the received full channel
matri x or ednyesupad Genfornplaereits(Sdfitstionthe ahpaiete grantinjornjagion zmﬁ ppe

d th nbodi t.,, the WRU di
oot oht aME oL IRG e SERESCRTE T R a R Coulll Pt SuBiinle i Bl oo
pre- codi ngAﬂ%}%&ﬁmtml ﬁiQy "%ydélﬁleﬁrt%aéa%& dse tUFCI' H(Hlillﬁl ddditisnh (1?§%He| 0oop

transmt diversity schene. [00228] For a ‘certain tine duration, if the WIRU
recei ves t henvehticmifietls. WienranWiliRhhreceistecat Em’g}@]l‘lethleé’VTRUlmaymﬂnhm ssi on,

one. 11t NOTWIRE#BE =] oo SOREF BRI e GrHal Gt F K G AEEAGADRr ol | abi e

transmi ssi 8ﬁferérﬁesewmel§ﬁés%8 ﬁsé) .hﬁms gl%'bodlment provides a solution with a
small amount of downlink signaling.
[00212] In accordance with another embodiment, the absolute grant field of
the E-AGCH may be reduced from 5 bits to a smaller value, (e.g., 3 bits), and the
free bits may be used for the UPCI field. This allows the network to use similar
power level on the E-AGCH and maintain the same level of reliability, at the
expense of some granularity on the absolute grant.
[00213] In accordance with another embodiment, the pre-coding weights
may be indicated using a high speed shared control channel (HS-SCCH).
Currently, an HS-SCCH order may be used for activation and deactivation of
DTX, discontinues reception (DRX), and HS-SCCH-less operation, for high speed
downlink shard channel (HS-DSCH) serving cell change indication, and for the
activation and deactivation of secondary serving HS-DSCH cell and secondary
uplink frequency. When associated to a high speed physical downlink shared
channel (HS-PDSCH), the HS-SCCH carries control information for
demodulating the HS-PDSCH.
[00214] In accordance with one embodiment, the HS-SCCH order may be
used to carry the UPCI by introducing a new HS-SCCH order type. The order
bits (3-bits long) of the HS-SCCH may be used to carry the UPCI. For example,
any two of the 3 order bits, Xord, 1, Xord,2, Xord,3 may indicate 4 possible UPCI values.
Alternatively, all 3 order bits may be used to indicate up to 8 possible UPCI

values to provide fine granularity of pre-coding weights.
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pre-codi ng wei ghts which formthe beamindicating the opposite direction of
the previous one. |If the WIRU receives the DL control information

i ndi cati ngoaonvod1oL reliable and unreliable transm ssi omrsT/ush@oddiRBLb may

sel ect the pre-coding weights which may or may not be the same pre-coding
wei ghts as _the_previous one. [00229] More speC|f| cal | ven three inputs:
the pre-colfi02d5 ﬁect &n agedancsr With swnothexeanhodament. @p ﬁV%‘ U needgder, and

trigger du rg\ggsﬁ r i codi ng
vector for 56t(8£'0 o aﬁssrg(gggotﬁlg(%\ﬁ&e)laq{%\@%e ggﬁoge%%g&}?e C%i control
function aglghglﬂh@mﬁ’CIPlvox(éaz)amplé if((3é deRoded NS-SOUHBEMbEN MOPaE ®d, ¢ 10 n))
, Equation (11) where nis the tine index of TTlI or slot depending on the
pre- codi ngavect @mayupuh@aéeréhtp@s&blﬁdUPﬂﬂg@éme% regiectivel¥l: ) therresesft he
trigger that

he WII U h the t which the WIRU
bl OoPL § hEhaS sl R S Red BSFINE N b A0S ATE B BN P il "
pr e- def i negp OR,GARKL GRS ID%REMRLknulkRO230] (PR SIICOaS AR hy based on

any of the followng control signals: a received serving grant on DL
E- AGCH E- Rkt forthmb-SI00&E B;mheeraﬁled)mmhﬁﬂ)bahtmrmsmmﬁbd BREGHedrL F- DPCCH,

th f it Kk d t A t know ed t
(NAGR) or G AL bt O DERAPEeS fom b E- DOH s6rvi ng cel 1. a
nor mal | 22 (@AFY i gy REYEA B o NV VL Y BBk oprm a5

(1 nstant aneous and/ or "aver age onger perio or exanpl e UE

power headphgiitd]ldRihnela ﬁdiytH’é:aJs‘eH ke sigh@DARITPOE b usicl @ deirftBNréting 1),
trigger (n - period +1: n)) denotes the generlc f eedback caontraol schene, by

whi ch the WERuUwagy fipdd @%&hetfﬁ%sﬁf@ic%m%gm&t gno\Ritp map bpdregddrost t he

follow n ti,on re-codi ng vect,or PV(.n u r the | ast
P anom o0; B8 ARRRRAIRD % blDIBrE: £ A Ser o Bl et Bt BT o,

[ 00232] Opt hesy f\bné)h?()s@fﬁﬁo élé’djh@%lgl@é‘#lgffermy used continuously aS in the
| ast transm ssion, \fﬂ PV(n-1)); [00233] Option B: a new

pre- CO(CjiI ng 0023 ¥ or P\Wlfrf)n MW'BBUS@b@EQSGIh 518 -HeCld peiblsdrt IdS- tS@/(Hherdeasr
PV( n 1/ 04149 2010/ 05084
P00234) opt HoseC Lotk Haarael thy Tadtld ey %ﬁiﬁcﬁi REALeR U BS any of

SCCH until the next HS-SCCH (with potentially different set of UPCI weights to

use).

[00218] In accordance with another embodiment, the pre-coding weights
may be indicated using a fractional dedicated physical channel (F-DPCH). The
current 3GPP Release 9 F-DPCH is designed to carry up to 2 bits of TPC
command every slot. By assigning a WTRU specific timing offset or slot format,
it is possible to multiplex up to 10 WTRUs onto one channelization code for F-
DPCH.

[00219] In accordance with one embodiment, a second F-DPCH may be
transmitted with a different channelization code to signal the UPCI. Given the
same time offset of the F-DPCHs, the two F-DPCHs for the same WTRU may be
transmitted with the same or different F-DPCH slot format. For the second F-
DPCH, the UPCI may be transmitted every slot or every TTI, (e.g.. 3 slots). If the
UPClI is updated every TTI, the same UPCI may be repeatedly transmitted on 3

consecutive slots, or the updated UPCI may be transmitted on one of the 3 slots
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the followng: (1) a default value configured by network, (e.g., via radio
resource control (RRC) signaling), (2) a default value set in the

speci fi cavoans/o4a9pext pre-codi ng i ndex (nodul o the numpemr/ustoelososant s in
t he codebook), (3) a previous pre-coding vector index, (4) a random

sel ection by any of the follow.n uni form dlstrlbuted anDng al

pre- codlngavééh%P§U$ﬁh2ﬁ@?hﬂVYJﬁg@TX%%Q%HS h§gapling tie VESLar gt ng
vectors, un r anong all other precodi ng vectors excluding
t he orthogdﬁéﬁlvec (ﬁﬂ%n lfir?'?jspartlcular di stribution specified, (5) the

nost |y usefb COdlAII'@rN@t@\PeQi divert the s@ﬁﬁatF INRGHElok Rdrafatdvio FIWECKEs N may be
any pre-de or conflgﬁred val ue, E the vector orthogonal to the

most |y useélraprs@ufé@h‘tmgne/ TBY inaytuse thasanN tingeofisat ef tha E;DRGH for her
vectors i ngl‘{&) ierHg C)urp 1&%{1’? C'%Iclil%g S two E‘%%Clglhg"agsmltge%dn Ofte W%%I?r

selected b

[00235]Forhﬂghk@%hgaﬁﬁgggﬁhggggggtlon f (PV (n -1),trigger (n - period
+1:n)) , 8 be pre-defined value in the specifications, or

configuredﬂhﬂZhbtmo%ﬁ&wmﬁnﬁﬁCa@k@nd%nmgxmmmnnmwwﬂWBPGﬁHmaﬁ@@Rﬁhwmbndoniy
| ect ed { deb . F i 1, PV PV(O

002361 Exathe T REFUH ST FrIFRe H5s andDBGThERFal it SSEIes ng | he

Donyy ar vl %ﬂ*?%d&#e%oé%%ﬁ%ﬂ by bbb TAC HoRSoRag BT 2L

WIRU nmay  s@IRtfield850ar e teadnigedsi (gf@atBDfP@S}EdBﬁ)ﬁlpﬁrbpﬂ@’@ﬂy dssidringan based on
the received serving grant (SG on the E-AGCH and the E-RGCH fromthe
Node- B), b¥-RBCHgletHerma, ufowpﬁwb]éé@i@mm@ltml%up 4 RAWER Up FonffmuregrRU

evin) by Rt R Skl BERGERE B ORUT Bt ab b RRYST 27

per i od, ¢ hen Y iBnasheioh chdieroP¥(DPCRY Option B. i the WIRU receives
alternatively increased and decreased SG for a period, the WIRU may sel ect

t he PV(n) Bymzﬂk|onT®£zﬂﬁﬁ@@@@&mdDhénseaoﬁmukkbﬁpmeﬁgmwﬂdhenhHEMDh t he

WRU may s r di n ase n a TPC
comand paﬁﬁﬁ %ﬂw‘“ﬁ‘% S‘@S?halzfg gov%g@%q? Mﬁ%ﬁaﬁﬁﬂé Wﬁ&@

usi ng the I

conti nuous%ﬁJJl hggde]gglg TPC lé%%@ Fép@ﬁ%lr%g O&gﬁm{f?d fbg?drgf\agseri od, the
WRU may Sﬁia@’die eomigBRM{(dn X1. ebythaoFmBCH\ sldtffotrhet MiRber ecleidy és 7contol zmuousl y

i ncreased TPC conmmands, (i %%éfor a erlod the WIRU may

sel ect theNﬂb@%yVB§U€ﬁ€WUHw3haPﬂdPW§OWFRU3 k¢ §daP Hternatlvely i ncr eased

?Eg S\%’%Leﬁgngfect %@%? 1{3 %)9 t!a()atl iz 0 se}ect]prje-codljng W%Ighfté) arf period,

disclosed hereafter.

[00224] In accordance with one embodiment, a WTRU may select the pre-
coding weights based on the received UPCI. The mapping between the pre-
coding weights and the UPCI may be pre-defined in the specification. For
example, the pre-coding weights may be mapped to 4 possible UPCI values, (i.e.,
w!/?), as shown in Table 4. In Table 4, the first pre-coding weight w/"¢ of the
preferred primary pre-coding vector (™) i constant, and therefore, the 2-bit

UPCI is sufficient to indicate the pre-coding weight ¥ for antenna 2. It should

be understood that Table 2 is provided as an example, and the mapping between
pre-coding weights and the UPCI may be set differently. For the single stream
case, some implementation issues such as power imbalance may happen for some

of the MIMO codebook. In order to mitigate this power imbalance problem, a
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[00239]In the third exanple inplenentation, the WIRU nay sel ect the pre-
codi ng wei ghts based on trigger 3, (i.e., the sequence of ACK/ NACK/ DTX

val ues reweioad4149or exanpl e, fromthe E-DCH serving celrcxjusbyionsisag t he
foll owi ng feedback control schene. If the WIRU recei ves conti nuously ACK
for a period, the WIRU may_sel ect the PV( q)’b? by Option A If the WRU

recei ves cHtTifiQuEIRy bagorlipden dhpaplial coddheoimucatsy thepisgle thanpy(n) by
Option B. If the WRU receives y and DTX,

Al or nat el {15 - 51y SFor el bl DRt s sy o ePRCT KRRV ) by
Option C. [00240]In the fourtn exanpt e 1 |elﬁg(zllatlon the WIRU may sel ect
t he pre-coding wei ghts based jentrigger NRPM), by using the
foll owi ng feedback contr ol scherre.lLIJf the WI'RU eterm nes continuously

i ncreased NRPM for a period, [the WPRU may sel ect the PY(n) by Option A If
the WIRU det erm nes continuously decreased NRPM for a period, the WIRU nay
select the PV(n) by Option B.| If ﬁ’EE'V\TRU deter i nes alternatively

i ncreased and decreased NRPM for petrt+og,—the—WHRU-—+ray sel ect the PV(n) by
Option C. [00241] The pre-codi ngJMights for the primary streamin a

dual -stream transni ssion may jpot be selegted to be the|sanme as the weights
for the single-streamtransmissionl-This |is due_to the|lfact that the weight
generation for diversity nmay |pe dif)ferent] from fhe one|for

spatial -mul tipl exi ng. Thus, the WRg.ppy, have to sefect fromtwo sets of
wei ghts dependi ng on the nunber of streans being transmtted. For exanple,
the Node-B may indicate to the WIRU two sets of preferred weights: one set
of preferred wej ghts _in_case of su&gl e- streamtransm ssi on_and anot her set

of wei ght slGU82okual Ther WaRU mayssaledtha prefeeregrpuumary pressedips dectiy appl y
the appropyiate M%t ﬁhot Sthe“U gT;E%oFgr}? gl-' a%]d'thl?aﬁséeﬁe[cg cf@gdtoﬂga he nunmber

of stream W‘i’hi”z wei'g I on scri bed

i gt & ey bt LBt AR 4 %er#;@raﬂ% e e SO0 451 1 1

accor danceFot &tanaplé,ithe becontioagi prentding veadi manet veedted mriterootHogondIRNC) may
enphasi ze the E-DCH servi ng cell tg determne the Preferred pre- codi ng
wei ght's. | Ahe prdnasysare-¢y rn&:érrerterr ﬁp@%fécaéﬂcyt e segly psbartt blegk lasti mat ed

channel nma r. ch r he nd t hen
t he antenné’tghv(\%/)élug tmv%c P%\) may be dg?éert%e &e‘r%%{%)&}lg e%ﬁkldw ng?

maxi mze t z
(L) (FonDnShlds &%ﬁ‘?%%%ﬁ% (U B ookt
at cell Kk, Tq&lthe#UTRY hheube tXd-biskigonabpealotingandtoeots fransgitthatws t he

pre-defi ned paraneter that is |less than or equal to 1. For exanple, a = 0.7
t o enphasi t@nﬁp@tb&ckr ng cell performance. The UPCI nay be feedback to the

WY o seliphgf e B S SRfling el ot . HAORALLN acesdrge i lfiye, second

enbodi nent, use~a faj ori 0" Sl codi ng

wei ght's bag@cd@lﬁ‘ngTWe dgH@é ®as&L6h (B r&%ﬁ}eﬂ ffuﬂloéﬁa%hfef ﬁfa@ﬁk g &ligen-vdlué he active
set. [00245] 1 n accordance with a third enbodi nent, the WIRU may use the
pre- components of the channel matrix.

[00227] In accordance with another embodiment, the WTRU may select the

pre-coding weights based on one or more downlink (DL) control signals and
previous pre-coding weights, which may be treated as the implicitly closed-loop
transmit diversity scheme.

[00228] For a certain time duration, if the WTRU receives the DL control
information indicating the reliable transmission, the WTRU may continue to use
the same pre-coding weights as the previous one. If the WTRU receives the DL
control information indicating unreliable transmission, the WTRU may select the
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codi ng wei ghts signaled by the serving E-DCH cell, or derived fromthe
serving E-DCH cell signals.. [00246] Enbodi nents for a WIRU to signal the

pr e- codi ngoweiigisi®2are di scl osed hereafter. After the seleaisedops®4codi ng
wei ghts are applied by the WIRU, the UL pre-coding vector may or may not be
signaled to the UTRAN, If the WIRUis not allowed to override the signaled
pr e- codi ngPHEFskrEWehtswehigh denpthe heapsindisating thesepnoyite drregthan ofithe) t o

signal it. .1 he i rri . i - i ng
velohts by PLTREAET B bk WU b HEGh s LR B B RO od ng
wei ghts, t berdlhRld aRedSreliabRitga@imibiiond thO VTR RAMy sédct tWOpre-coding

2011/ 041492PCT/ US2010/ 050840 [00247£“tl'he pre-codi ng wei ght information may

be i ndi cat agidhys whichgmay di ffeerieh be $he sande pré-ordiseyawhteapttctenothat i s
sent on an UL DPCCH2. For exanple, in case where the DL M MO pre-codi ng
matrix is PeUsed for the UL M MO, whose weights W, W2, WB and um of the

2X2 pre- cofiRgopmat r ior@kFe@icsey, AveEal i@%%s:@ﬁ@ﬁfe(c%é?n\%zﬁc%}%&f fept pilot
patterns are needed to map to possi bl e sel ection of . Alternatively,
t he pre- cotlishgramsingdstion (FVgnin), toggempynberiggar duedion(paraetepiperiodi)i el d of

| or et 1 oH ) RS Gmas Bt oo et i KHEF 10k T PR e ms o HPOE Dy by
repl acing by NaRRYicHddnatk RGfxdIREARRR Byl el d may carry 1 bit of
i nformati on, S

approach may 1 n practice be applicable to antenna
swi tching, as an exanp{s.-= AdYl ti onatigsh qnal hengd of 1 cofewoEdusatest (i1t i on may
be necessary if additional information needs to be transmtted.
[ 00248] Enbedierentis thertime MNotbs-& TH or slos deperclivannelths tpat-eoding oeetat i on ar e
expl ai ned hereafter. [[00249]Instead of the codebook i ndex, e-B may
feed back ﬂ@d%fﬁéawﬂwiauagﬁri<2wr1@§3§8> denptemine ttigdey Pehdhe %ﬁllﬁiggs bet ween

two trans %#ce%ﬁ?&&%@ tﬂlfle &%ti\é\ge%y];v\éﬂ&%Q%kw?%éﬁgﬁ%%jcgamﬁg%Pl exing,

the rank i nformati on needs to he e ments for

sendi ng t heVUpCITH isehpstd “phoxt madb@prd defined oo rbnfaire@b$ naByorke reused or
extended to signal t he channel station informati on and/or the rank

i nf or mat i off02BBF ex dipIteiggeearbened omeanyisd the Bllowingwnérol Hgnpladgex of

tized ph ffset indi ' i nd f ff
M cat t on LR aite Pkt B ERA e e oD S BB e PuRR 1 o1
st ruct ur es peftedSDLEDESE T, FODPCOPRkhd NRueRRIHIBbsiflah& oM QIgaRichon UPC ,

PH, PO, and R fOIj two M MO WIRUs are discl osed bel OoW. Wt hout | oss of
gener al i t y(A@KphinegddP@ gckBowletig@hient (NAGK) OTXaveduds decdived, faresampkuned.

[ 00251] Fi gures, .3 37 show signal i f PH .and PO wusi.n
{anan £t SFog tcB AR Shpine FoiLis w&*@i%g% rSIRAIA0E p%%rp@e%%log}\@%’
WTRU power headroom (instantaneous and/or averaged over longer period of
time, for example UE power headroom (UPH), and the like.
[00231] The function f(PV (n-1),trigger (n — period +1:n)) denotes the generic

feedback control scheme, by which the WTRU may select the pre-coding vector
PV(n) to be one of the following options based on the pre-coding vector PV(n-1)
used for the last transmission and received triggers for last “period” time
duration.

[00232] Option A: the same pre-coding vector may used continuously as in
the last transmission, (i.e., PV(n) = PV(n-1));

[00233] Option B: a new pre-coding vector PV(n) may be selected to be
opposite to the last pre-coding vector PV(n-1);
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[00252]In Figure 36, the transmtter 3600 includes PH mappers 3602, PO
mappers 3603, m xers 3604, a conbi ner 3606, 3610, repeaters 3608, and a
channel i aa0i20n/4m9 3610. The PHI bits and PO bits for peaals20ibBEdsas e
mapped -63- 1400784-1 to a certain value by the PH napper 3602 and PO
mapper 3603, respectively. The PH and PO mappers 3602, 3603 may use the
UPC val ueldA28pi ng §indion G mexppee-odinphvectas iPEe) way be selected b a0l i s

nmodul at ed i t i ffer ' 0 u i xer
3604, and PrelBsiist 125 TR e O PERANE L, TERL SRR LT 1
times by tBenti@PRABCEEigBENS,), B ardefNIeudset in Oic HiegitRhtibi, 8GRt prEhe

resulting data for the two WIRUs are conbi ned by the conbiner 3610 and

Spr ead i t hocin drmEnbcdelo sl obyicivat o Anekbcd 6 AFTioBBI2:
00253] The ty. itt 37 in Fi 7 _incl ud ' 3702, 3703,

mdul at | onHUppSTaSTSEY. Boauradpd Shehon 57500 FAEREEndTontoRle .

channel i zalis6fbal i1 1FaR oRH: vanth-Ehithlis d0FbaAHNTR L p@ 00Ul at ed

with a different Mbit I ong orthogonal sequence by the m xer 3702, 37083,
respect i vebye-ciflneg bectarsy unnfooniyatistnbitiet sameng bR ath@pprecbding veatvds - 1 bef or e

appl ying a signature sequence. The bits. are nodul ated by, t dul ation
mapper 370&%61%@%%1}6 @b@sonafwrét% BY BAHOPST dgﬁgﬁarlgn%@ﬂfﬁdg?@gﬁ% WIRU ar e
conbi ned b 9{7@1_ . 37 NEY, inmes by the
repeater 3%&?9\}\%& e&%%@%@toﬁ%&%ﬁ%ﬂer |ﬁ?§§£@£%@q?§g@%¥%%hg§ta for
the two WRkisdefirede abifiigaedyalubgocidivieaer odhdgdnanth thp hedtly wsédpi@-

channel i zati on code by the channelization unit 3712. [00254] Fi gures 38 and
39 show si gefing Mector UbE paghd Rmeusteryalshe) otheswitoremn SLrMEMG Breshown i n
Figures 32 apd 34, .respectiyely. The transmiter,s cture gaf..Fi gures 38
and 30 ar o S FALPE RIS Mt <o BRenbABF BEcPd pL ORI B Phom e Gor e 36
and 37, regpectively. Therefore, the details of the transmtter structure

in Figures 38 and 39 will not be explained for sinplicity. Exanple Rl
mappi ng i s[@2¥eh i nFabl e 5. ikakzaRionval ue (deci nal ti nary) Duchor of RI

f(PV (n-1),trigger (n— period +1:n)), PV(0) may be pre-defined value in the

—t

specifications, or configured by network via RRC signaling, or any pre-code vector
randomly selected in the UL MIMO codebook. For time duration n=1, PV(n) =
PV(0).

[00236] Example implementations of the above embodiment for selecting the
pre-coding vector using the function f(PV (n-1),trigger (n— period +1:n)) are given
below.

[00237] In the first example implementation, the WTRU may select the pre-
coding weights based on trigger 1, (i.e., based on the received serving grant (SG)
on the E-AGCH and the E-RGCH from the Node-B), by using the following
feedback control scheme. Ifthe WTRU receives continuously increased SG for a
period, the WITRU may select the PV(n) by Option A. If the WTRU receives
continuously decreased SG for a period, the WTRU may select the PV(n) by
Option B. If the WTRU receives alternatively increased and decreased SG for a
period, the WTRU may select the PV(n) by Option C.

[00238] In the second example implementation, the WTRU may select the

pre-coding weights based on trigger 2, (i.e., a TPC command pattern on DL
-60-
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mapper 1 1/0 1+ 2 2/1 -1+f Table 5 -64- WD 2011/ 041492PCT/ US2010/ 050840

[ 00255] Fi gure 40 shows an exanple frame format for the E-CSICH For 2ns
TTl, the wonati/@amoef the E-CSICH may be 2ns, and for 10mwsT/UBRg100b@4@ur ati on
of E-CSICH may be 10ns. [00256] The sequence bi o,transmtted in slot i in
Figure 40 is ‘a' is_the output_ of the

R UPQ | POPEGE FapBErTH @pmt e NhdmBhitbtising Cllaning frebtr@ndz] Cand a =

Lo Ll 32*?‘% RIS LLUEIAT & kil bl Y oA PP mnllife @ M) i
TPC_cmd =-1), for a period, the WTRU may select the PV(n) by Option A. If the
WTRU receives continuously increased TPC commands, (i.e., TPC_cmd = 1), for a
period, the WTRU may select the PV(n) by Option B. If the WTRU receives
alternatively increased and decreased TPC commands, (e.g., TPC_cmd =1,-1,1,-
1...), for a period, the WTRU may select the PV(n) by Option C.
[00239] In the third example implementation, the WTRU may select the pre-
coding weights based on trigger 3, (i.e., the sequence of ACK/NACK/DTX values
received, for example, from the E-DCH serving cell), by using the following
feedback control scheme. If the WTRU receives continuously ACK for a period,
the WTRU may select the PV(n) by Option A. If the WTRU receives continuously
NACK for a period, the WTRU may select the PV(n) by Option B. If the WTRU
receives ACK and NACK, or ACK, NACK, and DTX, alternately, (or DTX), for a
period, the WTRU may select the PV(n) by Option C.
[00240] In the fourth example implementation, the WTRU may select the
pre-coding weights based on trigger 4, (i.e., a NRPM), by using the following
feedback control scheme. If the WTRU determines continuously increased NRPM
for a period, the WTRU may select the PV(n) by Option A. If the WTRU
determines continuously decreased NRPM for a period, the WIRU may select the
PV(n) by Option B. If the WTRU determines alternatively increased and
decreased NRPM for a period, the WTRU may select the PV(n) by Option C.
[00241] The pre-coding weights for the primary stream in a dual-stream
transmission may not be selected to be the same as the weights for the single-
stream transmission. This is due to the fact that the weight generation for
diversity may be different from the one for spatial-multiplexing. Thus, the
WTRU may have to select from two sets of weights depending on the number of
streams being transmitted. For example, the Node-B may indicate to the WTRU
two sets of preferred weights: one set of preferred weights in case of single-
stream transmission and another set of weights for dual-stream transmission.

The WTRU, for example, may apply the appropriate weights on a TTI by TTI

-61-
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[ 00257] The E-AGCH may be used to carry the channel state information. For
exanpl e, for M MO capable WIRUs, the E-AGCH may use a spreadi ng factor of
128 so t wo 2€8lo4mg be nul tipl exed with absol ute grant wvarus2ends@sbsol ut e
grant scope. [00258] Upon reception of the CSI at the receiver, the WIRU
applies the received values for transm ssion. The Rl indicates how many
streans t hBaoTRePepsng empramymper afiseregnt This meethed maydie anpbeg to apmt i |

reception %}@%g?l\év&@‘i %es%&gé$gb@e ainlaqje&%es dual - stream transm ssi on, the

WRU may tra ransport ocks simul taneously. The RI may be

i ndi cat ed Lomma]e MA@/ hay WITHO s Fn F6E e@ldeedrl oife YWh-edlleP MRYEHEE maspbé O t WO
transport bl ocks according to the avail able grant, power and data.
Al t er nat i ve¢lgctedvhasedtanethritolloving dwe smbgdimestte.eam t r ansni ssi on, the WIRU nay

Itipl bi t f i ngl.e t t..bl ock ont hysi ¢al st :
[00256) The BiSknd. BeR i AUTIEATH R Al TSt UrPSE R s A ke TBher off et
I ndex of t(EeNEPERRENAHRRRRNWHE-DCHESRGR dofl th RBtdriniSd tRNhRARFed ]Eﬁ'%e WIRU

t hen determ nes the phase offset value ((p) and the power offset value (7).
[ 00260] TheciRweightappl thisicasel & celdd ghthet xtivheef rattsaheerastin{ated1l) and

7ol | ow ng. Sl B dBTRaPRL o P R B ShiAr Hg T e Deneheof  set . -
ho11/ 0a14o3RERneasE GuE RS Rab Stk kbR RO S wfmiss s cut at e

t he wei ght cifityrid fa@ction f and
P =WH(g(H,"H)+ (1-0)(HoHHo+----))W, Equation (12)

where Hg is the estimated channel matrix at cell k, cell #1 is the E-DCH serving
cell, and coefficient o is the pre-defined parameter that is less than or equal to 1.
For example, o = 0.7 to emphasize the serving cell performance. The UPCI may
be feedback to the WTRU to select the pre-coding weights.

[00244] In accordance with a second embodiment, the WTRU may use a
majority rule to select the pre-coding weights based on multiple received UPCls
from different cells in the active set.

[00245] In accordance with a third embodiment, the WTRU may use the pre-
coding weights signaled by the serving E-DCH cell, or derived from the serving
E-DCH cell signals..

[00246] Embodiments for a WTRU to signal the pre-coding weights are
disclosed hereafter. After the selected pre-coding weights are applied by the
WTRU, the UL pre-coding vector may or may not be signaled to the UTRAN. If
the WTRU is not allowed to override the signaled pre-coding weights by the
Node-B, it is not necessary for the WTRU to signal it. If the WTRU is allowed to
override the signaled pre-coding weights by the Node-B or the WTRU may
determine the preferred pre-coding weights, the WTRU needs to signal it to the
UTRAN.
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second antennas to have a unit transm ssion gain across the two antennas.
This nmay be achieved, for instance by normalizing wi and w2 as cal cul at ed
above usiwg2equmai4sens (19) and (20) (using, wthout | osecofUsganes@sioty, the
first expression for w2 above): 1 = and VI/ ico w2-1/Fre Equation (15)
Equation (16 {]00262] The secondary pre-coding vector may then be

cal cul at ed[¥247he orlthEgyeratingsreight trdornpatiocnamay) ket wdigeiedrhy yshged codi ng

vei ght as hol aWS.e ¥R pﬂgtngeq%le% ﬁat%‘ér%lqhag%@édto& {4 0L DPCCH2. For

example, in case where the DL MIMO pre-coding matrix is reused for the UL
MIMO, whose weights w1, we, ws and w4 of the 2X2 pre-coding matrix are given
by Equations (12)-(14), 4 different pilot patterns are needed to map to 4 possible
selection of we. Alternatively, the pre-coding weight information may be carried
on a non-pilot field of the second UL DPCCH, (i.e., DPCCH2). Alternatively, the
pre-coding weight information may be carried on the second UL E-DPCCH, (i.e.,
E-DPCCHZ2), by replacing the happy bit. Since the happy bit field may carry 1 bit
of information, this approach may in practice be applicable to antenna switching,
as an example. Additional signaling or codeword restriction may be necessary if
additional information needs to be transmitted.

[00248] Embodiments for a Node-B to transmit channel state information
are explained hereafter.

[00249] Instead of the codebook index, a Node-B may feed back to the WTRU
quantized phase and amplitude/power offsets between two transmit antennas of
the WTRU. In addition, for spatial multiplexing, the rank information needs to
be fed back to the WTRU. The embodiments for sending the UPCI disclosed
above and/or their combinations may be reused or extended to signal the channel
station information and/or the rank information. For example, the E-CSICH may
be used to send the index of quantized phase offset indication (PHI), the index of
power offset indication (POI), and rank indication (RI).

[00250] Example transmitter structures of using E-CSICH to signal the
channel state information UPCI, PHI, POI, and RI for two MIMO WTRUs are
disclosed below. Without loss of generality, 2-bit UPCI, 2-bit PHI, 2-bit POI and
1-bit RI are assumed.

[00251] Figures 36 and 37 show signaling of PHI and POI using the
transmitter structure shown in Figures 32 and 34, respectively.

[00252] In Figure 36, the transmitter 3600 includes PHI mappers 3602, POI
mappers 3603, mixers 3604, a combiner 3606, 3610, repeaters 3608, and a
channelization unit 3610. The PHI bits and POI bits for each WTRU are mapped
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Equation (18) [00263] The whole unitary precoding matrix may be expressed
as: WLW\B W= Equation (19) wi

WO 2011/041492 PCT/US2010/050840

to a certain value by the PHI mapper 3602 and POI mapper 3603, respectively.
The PHI and POI mappers 3602, 3603 may use the UPCI value mapping given in
Table 3. The mapped value of each WTRU is modulated with a different M-bit
long orthogonal sequence by the mixer 3604, and then combined by the combiner
3606, and then repeated over N times by the repeater 3608, where N may be 1 or
higher integer. The resulting data for the two WI'RUs are combined by the
combiner 3610 and spread with a channelization code by the channelization unit
3612.

[00253] The transmitter 3700 in Figure 37 includes mixers 3702, 3703,
modulation mappers 3704, combiners 3706, 3710, repeaters 3708, and a
channelization unit 3712. The PHI and POI bits for each WTRU are modulated
with a different M-bit long orthogonal sequence by the mixer 3702, 3703,
respectively. The binary information bits may be mapped to +1 and -1 before
applying a signature sequence. The M bits are modulated by the modulation
mapper 3704, (e.g., QPSK). The modulated UPCI signals for the same WITRU are
combined by the combiner 3706, and then may be repeated over N times by the
repeater 3708, where N may be 1 or higher integer. The resulting data for the
two WTRUs are combined by the combiner 3710 and spread with a
channelization code by the channelization unit 3712.

[00254] Figures 38 and 39 show signaling of UPCI and RI using the
transmitter structure shown in Figures 32 and 34, respectively. The transmitter
structure of Figures 38 and 39 are substantially similar to the transmitter
structure in Figure 36 and 37, respectively. Therefore, the details of the
transmitter structure in Figures 38 and 39 will not be explained for simplicity.

Example RI mapping is given in Table 5.

1400784-1
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Rank RI value Output of RI
(decimal/binary) mapper
1 1/0 1+
2 2/1 -14
Table 5




[ 00264] This approach allows maintaining a unitary precoding matrix while
havi ng a non-zero power offset between the two antenna el enents thus

pot ent i alWwg 2priomigeng better performance. [00265] Enbodi memtus201000366] 1. A
met hod i npl enented in a WIRU for uplink transm ssion using nultiple
antennas. [00267] 2. The nmet hod of enbodi nent 1 conprising performng STTD
encodi ng on an input streamof at |east one physical channel configured for

STTD, each i cal channel i ' a Q

ot aneh - LOUBRETES TSR IR B TARREE phiheCRLNEY roPtpd FGSRAL B0e® 2,
performed padepENdRAtduyatdsh bhehd ELCRITH ndidbé 2ersQaBAABENOMB BT HitRAr Y
domai n. [00269] 4. The net hod of enbodi nent 3 conprising conbining all

conf i gur eddpraigincd|E-chHaHenay on1@ms.l branch and a Q branch, respectively,

to [00256] The sequence b, b; 1, ..., bim.1 transmitted in slot 1 in Figure 40 is

given by bi; = aCss Mm@, Where ‘a’ is the output of the RI/UPCI/POI/PCI mapper
for the transmitter structure in Figure 32, and a = +1/-1 for the transmitter
structure in Figures 33 and 34. The index m(i) in slot 1 may take value from 0 to
M-1.

[00257] The E-AGCH may be used to carry the channel state information.
For example, for MIMO-capable WI'RUs, the E-AGCH may use a spreading
factor of 128 so that CSI may be multiplexed with absolute grant value and
absolute grant scope.

[00258] Upon reception of the CSI at the receiver, the WTRU applies the
received values for transmission. The Rl indicates how many streams the WTRU
may transmit in the next time interval, (e.g., until reception of a new RI). If the
RI indicates dual-stream transmission, the WITRU may transmit up to two
transport blocks simultaneously. The RI may be indicated to the MAC layer for
E-TFC selection which provides up to two transport blocks according to the
available grant, power and data. Alternatively, when the RI indicates dual-
stream transmission, the WTRU may multiplex coded bits of a single transport
block onto two physical streams.

[00259] The PHI and POI indicate the phase offset index and the power
offset index of the second antenna with respect to the first antenna. The WTRU
then determines the phase offset value (¢) and the power offset value (y).
[00260] The WTRU may apply a unity weight to the first antenna (wi=1)
and calculates the weight for the second antenna (w2) using one of the following

equations, depending on the actual meaning of the power offset.

w, =+7€? or Equation (13)
_ ‘/;H'(p .
w, =e . Equation (14)
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-66- 1400784-1 generate a plurality of conbined streanms in a conpl ex
format, one conbi ned stream for each antenna. [00270]5. The net hod of
enbodi nernwo4oticiapsRsi ng transmtting the conbi ned streamsTaisa0i@/0pdsys al ity
of antennas. [00271] 6. The nethod as in any one of enbodi nents 2-5, wherein
the STTD encodi ng generates aﬁrl)l urality of output streapns for the | branch

and the Q HO02REh, r édiseeatixedy.yhe WIGYT play cakalate theoweight fop thafrsbard of
enbodi nent - rej ol ' ' , .he |
branch s SiergRal ERE kRS E L b AbeRaBR N e hORM A BERB TS 11 o
const el | at kY beRRRiecME, foHigstaRdthynoeMatitiekkathaf,Realtulafed Mové udag a on the
Q branch is switched in one of the output streans in accordance with a
second consq@iticasi(bh amd §P0)igsing veith¢uddosp3f serkmelityethedirshexnressaanfonne of
enbodi nents 2; 7‘} wherei n the physical channel configured for STTD i ncl udes
at | east oWé2BfY4n E-DPDCH, an E-DPCCH, an HS-DPCCH, a DPCCH, and a DPDCH,
[00274] 9. A nmethod inplemgnted in a WIRU for uplink transm ssion using

mul ti pl e antennas. [0 endrhe net hod of enbodi ment 9Eguvapen idng
perform ng physical |aye€r /processing including a spreadi ng operation on a
bi nary sequence of each\g; a plurality of physical channels, each physical
channel bei ng mappe%t:o tgm.r an | branch or a Q branCh'Equation (16)

Nty

[00262] The secondary pre-coding vector may then be calculated as the

orthogonal vector to the calculated primary pre-coding weight as follows.

o

w, = , and Equation (17
3 m q (17)
1 .
w, = e’. Equation (18
4 m q (18)
[00263] The whole unitary precoding matrix may be expressed as:
woow, .
W= . Equation (19)
w, w,
[00264] This approach allows maintaining a unitary precoding matrix while

having a non-zero power offset between the two antenna elements thus
potentially providing better performance.

[00265] Embodiments.

[00266] 1. A method implemented in a WTRU for uplink transmission
using multiple antennas.

[00267] 2. The method of embodiment 1 comprising performing STTD
encoding on an input stream of at least one physical channel configured for
STTD, each physical channel being mapped to either an I branch or a Q branch.
[00268] 3. The method of embodiment 2 wherein the STTD encoding is
performed independently on the I branch and the Q branch in a binary domain.
[00269] 4, The method of embodiment 3 comprising combining all
configured physical channels on an I branch and a @ branch, respectively, to
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[00276] 11. The met hod of enbodi ment 10 conpri sing groupi ng physi cal
channels to be STTD encoded. [00277] 12. The net hod of enbodi nent 1
conpri si /goconini4mnivng bi nary sequences of the physical clramnsteonsoshe STTD
encoded on an | branch and a Q branch, respectively, into a conpl ex-val ued
chip sequence. [00278] 13. The nethod of enbodi nent 12 conpri sing

STTD encodBererale & PHHalky of carhipedrirgamsdn aceanpalex f@mat opgs @;mb}aﬁ(ﬁ
of the phy
with a lar
2011/ 04149RRETOS20 50/ 05P8 th e BALTrAKodiTFaR: MRbhOEisHTy RARAMITRALH 3
conprising transmtting the STTD-encoded chips via a plurality of antennas.
[ 00280] 15. catheinge stredmayid a phnglibned eoterwmmsodi ments 10- 14, wherein the

physi cal

c

gh%?%iﬁp&ﬂ@ghﬁmgﬁing aligned to a physical channel confi
gest spreadi ng

an” £ BPocHUEA hs Dbccrh 5 BeCtsd ' BPOLE POUSRR] 5. VACKIOB

i mpl ement edTirn &c%ﬁ%g@ﬂéra%%'d&ﬁ
[ 00282] 17. The net hod of enbodi nent 16 conprising generating at | east

Krd 1Tt RBFDRL SResinl Y tHUI bidcR aARLRE
Q branch, respectively.

[00272] 7. The method as in any one of embodiments 2-6, wherein a
constellation point of input data on the I branch is switched in one of the output
streams in accordance with a first constellation mapping rule, and a constellation
point of input data on the Q branch is switched in one of the output streams in
accordance with a second constellation mapping rule.

[00273] 8. The method as in any one of embodiments 2-7, wherein the
physical channel configured for STTD includes at least one of an E-DPDCH, an
E-DPCCH, an HS-DPCCH, a DPCCH, and a DPDCH.

[00274] 9. A method implemented in a WTRU for uplink transmission
using multiple antennas.

[00275] 10.  The method of embodiment 9 comprising performing physical
layer processing including a spreading operation on a binary sequence of each of
a plurality of physical channels, each physical channel being mapped to either an
I branch or a Q branch.

[00276] 11.  The method of embodiment 10 comprising grouping physical
channels to be STTD encoded.

[00277] 12.  The method of embodiment 11 comprising combining binary
sequences of the physical channels to be STTD encoded on an I branch and a Q
branch, respectively, into a complex-valued chip sequence.

[00278] 13.  The method of embodiment 12 comprising performing STTD
encoding on a block of complex-valued chips, the complex-valued chips of the
physical channels being aligned to a physical channel configured with a largest

spreading factor among the physical channels.
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one E-DPDCH data stream [00283]18. The nethod of enbodi ment 17 conpri sing
perform ng physical |ayer processing on a binary sequence of each of a

pl ural i t ywohoplpsiseal channel s i ncluding an E- DPDCH, eaebTalsgsioosis4echannel
bei ng mapped to either an | branch or a Q branch. [00284] 19. The net hod of
enbodi ment 18 conpri sing determ ni ng pre- codi ng wei ghts. [00285] 20. The
met hod of EWBAAI mentl419 tesmetkadnf epiofrentnlg ormristetiragssitiag theast one

physi cal cg%@gg%m%&%JHﬂhggﬁggﬁuﬁg§§%§thg%nggltipIying t he pre-coding

wei ghts to a a strea one physi cal channel or a conbined

data streamoeeRoyul tilpl e Physktidd a6 hamnedrie If embediefeat£1@ 14 vHeabinttMe Of out put
streans, one output stream per antenna. [00286]21. The met hod of enbodi nent

20 conpri sphypsieal gshamiel comigguaed &irrSTHD vwhidesat ddraherd of agalt-DHHgHpan ot
sequences nel i i 0 287] 2 met hod of enbodi nent 21
conprisingkgbgﬁg%C?Pﬁﬂgihkgﬁ%d?@E?kggﬁﬁgkﬁﬁypgﬁﬁ plurality of antennas,
wherei n el jdygk il t 18l € ERRRCHfAhoRlCEATVATR taARPRLAbsing M MO or

a single E- data streamis transmtted using a closed | oop transmt
di versi ty. upin@288}d8 amfhenaret hod as in any one of enbodi nents 18-22,

wherein th hysi cal,_chapnel qgn ich the pre-coding is perforned further

nol udes aloW84ht ond- of %meﬁwdvev&wlg%é}nﬁsg Bresoprisingpanertingas leasbpccH,

[00289]24'0E?34ﬁ§bh?9zﬁﬁsh% ﬂ?y one of enbodi nents 21-23, wherein the pil ot
i'ed on % for

sequences carri e pi channel s are orthogonal
[00283] 18. The method of embodiment 17 comprising performing

physical layer processing on a binary sequence of each of a plurality of physical
channels including an E-DPDCH, each physical channel being mapped to either
an I branch or a Q branch.

[00284] 19.  The method of embodiment 18 comprising determining pre-
coding weights.

[00285] 20. The method of embodiment 19 comprising performing pre-
coding on at least one physical channel including the E-DPDCH by multiplying
the pre-coding weights to a data stream on at least one physical channel or a
combined data stream of multiple physical channels to generate a plurality of
output streams, one output stream per antenna.

[00286] 21.  The method of embodiment 20 comprising transmitting a pair
of control channels carrying pilot sequences for channel estimation.

[00287] 22.  The method of embodiment 21 comprising transmitting the
output streams via a plurality of antennas, wherein either multiple E-DPDCH
data streams are transmitted using MIMO or a single E-DPDCH data stream is
transmitted using a closed loop transmit diversity.

[00288] 23.  The method as in any one of embodiments 18-22, wherein the
physical channel on which the pre-coding is performed further includes at least
one of an E-DPCCH, an HS-DPCCH, a DPDCH, and a DPCCH.

[00289] 24.  The method as in any one of embodiments 21-23, wherein the

pilot sequences carried on the pilot channels are orthogonal.
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-68- 1400784-1 WO 2011/041492PCT/ US2010/ 050840 [00290] 25. The nmethod as in
any one of enbodi nents 21-24, wherein the pilot channels are transmtted

usi ng a dwoheriemt4sehannel i zati on code. [00291] 26. The neCha$2@s/05084@ny one
of enbodi ments 19-25, wherein a pre-coding weight matrix of the pre-coding

wei ghts is_diagonal . [00292]27. A WIRU for uplink transm ssion using
mul tipl e aft®@fhs. Po029Bhomethpdasyrmey ote o apbadiments 2724 vhsweigithy an STTD

encoder oopflGHLaleh,PeLLenm STTR.gcAALOG, AR ANLLORY e eam of at T east

one physic annel” confi gure eac annel being

nmapped to ﬁi(ﬁzb% an 26, brane hethodoas@nimg el of LRABEG4 29 1905 WHdRin0d
enbodi nent 28 erein the STTD encoding is perforned i ndependently on the |

branch andprherdubweigbh matriz obthrapy-cddmgi weights09288pndo. The WIRU as in any
one o eToogegnt s, 3529 RN Mgy SOTBLLEE GO0 LM 00 e o
Lo SEretaL s Ly, o, R e BORE Y oy i
conpri si ngcanfiguuedtoi teyfonfn HMEIe emadifgam diriapshstrdann gf dtheast ondplyesitast r eans.

channel configured for STTD, each physical channel being mapped to either an I

branch or a Q branch.

[00294] 29. The WTRU of embodiment 28 wherein the STTD encoding is

performed independently on the I branch and the Q branch in a binary domain.

[00295] 30. The WTRU as in any one of embodiments 28-29, comprising a

combiner configured to combine all configured physical channels on an I branch

and a Q branch, respectively, to generate a plurality of combined streams in a

complex format, one combined stream for each antenna,

[00296] 31. The WTRU of embodiment 30 comprising a plurality of

antennas for transmitting the combined streams.

[00297] 32. The WTRU as in any one of embodiments 28-31, wherein the

STTD encoder generates a plurality of output streams for the I branch and the Q

branch, respectively.

[00298] 33. The WTRU as in any one of embodiments 28-32, wherein a

constellation point of input data on the I branch is switched in one of the output

streams in accordance with a first constellation mapping rule, and a constellation

point of input data on the Q branch is switched in one of the output streams in

accordance with a second constellation mapping rule.

[00299] 34. The WTRU as in any one of embodiments 28-33, wherein the

physical channel configured for STTD includes at least one of an E-DPDCH, an

E-DPCCH, an HS-DPCCH, a DPCCH, and a DPDCH.

[00300] 35. A WTRU for uplink transmission using multiple antennas.

[00301] 36. The WTRU of embodiment 35 comprising a physical layer

processing block configured to perform physical layer processing including a
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[ 00297] 32. The WIRU as in any one of enbodi nents 28-31, wherein the STTD
encoder generates a plurality of output streans for the I branch and the Q
branch, rwepertdisysky. [00298] 33. The WIRU as i n any one Pafi/usoiio@dsosent s

28- 32, wherein a constellation point of input data on the I branch is
switched in one of the output streans in accordance with a first

const el | at FRisafmgponsgation en s Ragy consensE | cataash obai lurality efpphyséd a on t he

cecond conSt B 15 hEERR Haphdor Btnsl B SRR G Bre o

enbodi ment grk#h33, wherein the physical channel configured for STTD
i ncludes at | east one of an E-DPDCH, an E-DPCCH, an HS-DPCCH a DPCCH, and
a DPDCH. [ (¥308] 35. 3A WI'Ru Wl Ripldf nkmbediment s3i sampsisig @ukembiner ant ennas.

00301136. T WIRU of di t 3 i Si hysij [ .1 i
b ook oni Faaiedl Bt ohen Bhaddls FETRRT IRt Slninf kit oo M
1400784- 1 sSpreaad iT9hOpR)atd ORa Ot PG YD SRENRAGS 4 1 §aGH Ghaa @l ural ity

of physical channels, each physical channel being mapped to either an |
branch or brd@chr espértive0 32 jaFomplérevabi&lclops.enbodi nent 36 conprising a

nbi fi d._t ' .h |s to . be STT ded d
combi ne. bi AaBpSbequanceett Sl phyabedineshandenerivasse BiboiEsted on an
| branch- apg Q. Pt RS STRECLISEIN o £k of UMpRARI iSRS

complex-valued chips of the physical channels being aligned to a physical channel

configured with a largest spreading factor among the physical channels.
[00304] 39. The WTRU of embodiment 38 comprising a plurality of
antennas for transmitting the STTD-encoded chips.

[00305] 40. The WTRU as in any one of embodiments 36-39, wherein the
physical channel configured for STTD includes at least one of an E-DPDCH, an
E-DPCCH, an HS-DPCCH, a DPCCH, and a DPDCH.

[00306] 41. A WTRU for uplink transmission using multiple antennas.
[00307] 42. The WTRU of embodiment 41 comprising a physical layer
processing block configured to generate at least one E-DPDCH data stream, and
perform physical layer processing on a binary sequence of each of a plurality of
physical channels including an E-DPDCH, each physical channel being mapped
to either an in-phase (I) branch or a quadrature-phase (Q) branch.

[00308] 43. The WTRU of embodiment 42 comprising a weight generating
block configured to determine pre-coding weights.

[00309] 44, The WTRU of embodiment 43 comprising a pre-coding block
configured to perform pre-coding on at least one physical channel including the
E-DPDCH by multiplying the pre-coding weights to a data stream on at least one
physical channel or a combined data stream of multiple physical channels to
generate a plurality of output streams, one output stream per antenna.

[00310] 45. The WTRU of embodiment 44 comprising a plurality of

antennas for transmitting the output streams, wherein a pair of control channels
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[ 00303] 38. The WIRU of enbodi nent 37 conprising an STTD encoder confi gured
to perform STTD encodi ng on a bl ock of conpl ex-val ued chips, the

conpl ex- wabured/ahniops of the physical channel s being al i goediscaoasqsaysi cal
channel configured with a |argest spreading factor anong the physical
channel s. [00304]39. The WIRU of enbadi nent 38 conprising a glurality of
ant ennas f BRTYIRENEHItt HRgRcen arstansentisd deor ehape! epomonpaand PHECYRU as in

ST 1 et ulS g FEROR Y prh R S e NS SRR 2 ooy

and a DPDCHPH©O306h Atreath Y Rarfsafittb®hisite br aaedi 55p Qantedito dlivaskity pl e
antennas. [00307]42. The WIRU of enbodi nment 41 conprising a physical |ayer

processi ngdepandingonEilgEPel conligersdioat e at | east one E-DPDCH data stream
d f i cal .l i bi . f . h of

ol ur oty SBNE s cdp on i BGas R ige 2h P ebert LElR SpRyeRaEy channel

bei ng mppgg%%%l%hém oRWHifh BRASE-cbiihght BOEH R ﬁrﬂfé@%c‘?&dﬁs%‘tﬁéﬁfse (Q

branch. [0 43. The WIRU of enbodi ment 42 conprising a wei ght generating
bl ock conf bgaoth EDRECHr an iES-PPE&CHhdi DEDWE, gintlsa DPOQBD9] 44. The WIRU of

St O R S G CR TN A
nul € pl yi ngbig. BE S odiag HERANS, Lo, ala Bhiegmon at | east one

physi cal channel” or a co stream of nultiple physical channels to

gener ate a[qu3uspl i t ygof Tkt WIRS b Bed1H, onedEe@bbdiienss 4R &MviiReiaRhenna.
[ 00310]45. The WIRU of enbodi nent 44 conprising a plurality of antennas for
transm tti Rgot thanselspue tromsmatied usipe ecdidengnp ghannslizataen ¢ade: channel s

[00314] 49, The WTRU as in any one of embodiments 42-48, wherein a
pre-coding weight matrix of the pre-coding weights is diagonal.

[00315] 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
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.

* * *
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-70- carrying pilot sequences are transmtted for channel estimation, and
either multiple E-DPDCH data streans are transmtted using M MO or a single
EDPDCH dawe 2stwmasyei s transmtted using a cl osed | oop tPamars2a100508e0 Sity
dependi ng on E-DPDCH configuration. [00311] 46. The WIRU as in any one of
enbodi nents 42-45, wherein the physical channel on which the pre-coding is
performed further includes at | east CbABMEf an E-DPCCH, an HS- DPCCH, a

DPDCH, and a DPICCH A[19Qt?h:l)akrﬁélem@%@ﬂn%q?ﬁgle%ﬁr%{?é’mﬁ}}gce estﬁg?@ﬁggﬁﬂt S 45-46,

wherein the pil 6t sequences carrie channe ogonal

[ 00313] 48. onh@ﬂMEthressniisﬁo@nyingri@um:pleemaha@Iﬂh@rnfé&oﬂ?oommgﬁ kn the pilot
channels are transmtted using a different channelization code. [00314]49.
The WIRU as i n Rkemiproves epacertboelitramsmst dyevgty (WdiBiemcedipg encadingyt wei ght
matri x of the pre-codi ng weights.is diagonal. 3 At hough features and
o enent o aF BoBsd 1o e SR BT haneEr SrEset RACTHRY, CORPBETaY di nary
skill in FﬂﬁuﬁkqHﬁﬂéln%?ﬂkﬁﬁﬁéﬁﬁeﬁﬁﬁﬁn%%&@a?§QHHﬁ&19fa@hﬁﬁ@&ﬁw@QQ)be used
al one or in any conbination with the other features and el enents.” In
addi ti on, bienchethedIE 1 esmdidygetimepaifornregyinthep endphtgyremtled imaneh endrput er
program s%%% re, .or f%@ﬁmare incorporated in a conputer-readabl e nmedi um
for executt &@Va%jb éFY@W”%Wbcessor. Exanpl es of conputer-readabl e
medi a i ncl ude e A olall ' : ARSI j ' ess
connecti ons) aﬁ%ﬁ%%#% ng&?%gggﬁpéﬁé%%?@%&ﬁﬁgﬁﬁﬁfﬂﬁﬁgﬁﬁﬁggigﬁ%éﬁﬁl

conput er - r eafhakiiel s tto zagerates iphuralie)} oflembidd areamoin b icompre foiomata r ead
only nmenory (ROM), a random access nenory (RAM, a register, cache nenory,
sem conducP®es combipey sdeyndescachughernas apedi a such as internal hard di sks

and renovabl e di sks,. eto-qgptical media, and @pti.cal nmedia such as

D RO i ok, anaranigTBRRE Brafbed SrelBR iR DRty M¥a fRleclBor
association with software nmay be used to inplenent a radi o frequency
transceiver for use in a WIRU, UE, termnal, base station, RNC, or any host
conputer. -71- ZLAI WBe method of Alaiet hochereip! et B ebpodingigeedress a
transmt/r gﬁlglavetq'# gh‘}@é%f% §{E{:8:rthg Ptllfarr]liéhgrrl 1’?1%"&) %J%&Im%rﬂ, ]Hessbgc%ivggfl, atull elle

ant ennas,

constellation point of input data on the I branch is switched in one of the output
streams in accordance with a first constellation mapping rule, and a constellation
point of input data on the Q branch is switched in one of the output streams in

accordance with a second constellation mapping rule.

3. The method of claim 1 wherein the physical channel configured for
STTD includes at least one of an enhanced dedicated channel (E-DCH) dedicated
physical data channel (E-DPDCH), an E-DCH dedicated physical control channel
(E-DPCCH), a high speed dedicated physical control channel (HS-DPCCH), a
dedicated physical control channel (DPCCH), and a dedicated physical data
channel (DPDCH).

4, A method implemented in a wireless transmit/receive unit (WTRU)

for uplink transmission using multiple antennas, the method comprising:
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perform ng space tinme transmt diversity (STTD) encoding on an input stream
of at |east one physical channel configured for STTD, each physical channel
bei ng mappedotim4eisther an i n-phase (1) branch or a quadratrarseo1p@soshe anch,
the STTD encodi ng being perforned i ndependently on the |I branch and the Q
branch in a binary domain; . conmbining all configured physical channels
on an | branch BeferEiey phisirehlayeprissessingangluding apameadingoperaien el dty of

conbi ned s r ch ant enna;
and tr ansm ETper Rt ARBR B (REIEE o SRS ERTRRER, LA B EnREET ' en)
The et hodheihg@haaipet 1o &&ﬂﬂir%hﬁnipfhas&(ﬂ'@aﬁ@l@@ldé Geh Brenae hase @)Fb&aﬂ@ﬂ ity of
output streans for the | branch and the Q branch, respectivel

constel | ation pypwpingfphysisat chyamalsor henware @m@hns@ltsdfﬁ/ﬂ@ﬁ@dgwﬁl)bne of the
out put strea jhn accordance with a first constellation mapping rule, and a
const el | at B B‘éﬂ nt of input data on the Q branch is switched in one of the
out put streans dohAgie %%ﬁﬁ%%eé{‘dén@es%f%ﬁ@ﬁﬂﬁﬁﬂ@§ér?ﬂe|1sfiﬁo'l%rsm9hd%ﬁe&U' e.

3. The method of claiml erel n the physical channel configured for STTD

i ncl udes abnlaadtbraneh ehdaa @nrancledredpeitoatyednohancehpléEvalde) dedi cat ed
physi cal data channel (E-DPDCH), an E-DCH dedi cated physical control

channel (ESY9EEH), a hi gh speed dedicated physical control channel

bhysi cal  Uat a ORAKEENTS Sy eouiie G & vBOFH ork Rk ARk BET CPes

transm t/r eggplée-vihict chipf Bfi)hefpfhlysmﬂ chakndls BeisghBgiedno u@hmcmhaﬁn@ﬂ e
ant ennas, the nethod conprising: - perform ng physical |ayer
processi ngCQthgu@i@ﬂ vigfhap bﬁg@aapwgdwéa@m éﬁloéﬁﬂé\e phyiiga) %@mﬁéh@édof each of

a plurality- of C hysi ¢ hanpel, bei ng nmapped to
ci Pher “an' | n- pHACER B HEO R oo EARBNR B i P P P .
groupi ng physical channels to be space tine transmt diversity (STTD)

encoded,; conbi ni ng bi nar equences of the physical channels to be
STTD encoded orb.an [Themaaibbd a&&lm €Qvberane bhe plaspat chansieyconfigtipeddor

compl ox. vaP ol Br B et oo asentanter A o %%8[&@@?@%4%%&%’2&“
bel o al | ORRS LA aBEh 0 ISPAONS arQOMCIOMEE M bl 2648 LrsRIPaU o

factor ano ysi cal ‘channe transm tt encoded
chi ps vi a &-pROGH), tayhigh spaéddedisated physibal dameroﬂmhdnmbl ¢gHSeDBCOHS, avher ei n
t he physi cal _channel confi %ured for, STTD.includes at |east one of an

n

enhanced déedisaed Phyrisahemiye-geppelydd CGHea Ashg dedintedhphy s fiaéa

( E- DPDCH) , }%{ht% gﬁﬁb ?QI cated physical control channel (E-DPCCH), a high
speed dedi ca SI'c control channel (HS-DPCCH), a dedicated physi cal

control channel (DPCCH), and a dedicated physical data channel (DPDCH).
6. A nethod inplemented in a wireless transmt/receive unit (WR for
upl i nk transni s&i onAmethgd implensinsedimtaavialess travsmdirhcsiv

generating t one enhanced cat.ed chan dedi cat ed
hyel cal | G40 4T TS EPBORY THATE CaHEaRRe. The Metfo comprising
generating at least one enhanced dedicated channel (E-DCH) dedicated
physical data channel (E-DPDCH) data stream;

performing physical layer processing on a binary sequence of each of a
plurality of physical channels including an E-DPDCH, each physical channel
being mapped to either an in-phase (I) branch or a quadrature-phase (Q) branch;

determining pre-coding weights;

performing pre-coding on at least one physical channel including the E-

DPDCH by multiplying the pre-coding weights to a data stream on at least one
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perform ng physical |ayer processing on a binary sequence of each of a
plurality of physical channels including an E-DPDCH, each physical channel
bei ng mappedotiw4eisther an in-phase (1) branch or a quadratrarseeiplsmseo ( Q)
branch; determ ni ng pre-codi ng wei ghts; perform ng pre-coding on at

| east one physical channel including the EDPDCH by nul tiplying the

pr e- codi ngphzéfilgﬂt@ap@elapr&aﬁanémﬁé pptrgam| Eaapltip phmcalﬁﬁ%n@aw%hanna

or a comnbi g?ﬁj fe Pﬁ&%ﬁ@@f%ﬁtﬂﬂf'&ﬂeg %U@{‘é’@tgﬁ‘i EOANTE {inEeBnge“erate a

plurality one ou am per enna,

transnmitting a ﬁ@@hﬁn@iﬁng(bmpém o&h@ﬂﬂﬂ' @&@@rsyemymgl Silot S@QGUEeRdes Sfof Or
channel estimtion; and transmtting the output streans via a

plurality éhwuhﬂéﬁwasﬂmmhéﬂe|n elther nultlple E- DPDCH dat a streans are
transmtted usin Ie ou or a | e E- DPDCH
ot ot ream | o toareiipg B gy ranbeh AT AL e dror BT 7
The ”EthOdeRBm@hﬁhﬁﬂ@EWD@TKH@d%ﬂ?mEQMﬁé%ﬂ!u%ﬂ%ﬂﬂ%&i&ﬁn 1ﬂﬂpkﬁ%_ﬁfe codi ng
is perforned further includes at |east one of dedlcated physi ca
contr oI ¢ handgple(dit PRCEHMO eorhi sgingls Ee]éHDﬁléﬂdaiaisaﬁamhy fiacahittahtsiog channel
(HS- DP ﬂ@Qf?lcated ph55|cal channel (DPDCH), and a dedi cated physical
control chéﬁ pd (oopErgpsmt diversyty. The et hod of claim 6 wherein the pil ot
sequences carried on the pilot channels are orthogonal. 9. The net hod
of claim®6 wherein the pilot channels are transmtted using a different

channel i zat i on Tode The methd® of dhen B’Qﬂﬁ@éﬁn&he @hgtfslaal&h\a/ﬁﬁéleinnwmcbrtﬁe codi ng
wei ght matrix of the pre COdIn&w hts i s diagonal . .. Awreless

transmt/ r eeefodeng i perfammrd) T gid wdﬁ@ atr kaAsinonesplorn iEsD%‘I @h@ﬂl‘tatfaql e

di STTD
encoder conpratmeaniel Bt i DRCGHE B ef Pari e bR Ry e &R encodi ng
on an i npUEha?ﬂrfe‘?ﬁﬂrS-QjP@@H} aRidi R0 Mﬁ:‘a@%alﬁﬁﬁmﬁbcm 'Hdd%ﬂ&ﬁca{t@d STTD,

each physical channel being mapped to either an in-phase (1) branch or a
quadr at ur eppyasad co@rolnhanobl (DHKEIBTTD - 74- encodi ng bei ng perforned
i ndependently on the | branch and the Q branch in a binary domain;

8. The method of claim 6 wherein the pilot sequences carried on the

pilot channels are orthogonal.

9. The method of claim 6 wherein the pilot channels are transmitted

using a different channelization code.

10.  The method of claim 6 wherein a pre-coding weight matrix of the

pre-coding weights is diagonal.

11. A wireless transmit/receive unit (WTRU) for uplink transmission
using multiple antennas, the WTRU comprising:

a space time transmit diversity (STTD) encoder configured to perform
space time transmit diversity (ST'TD) encoding on an input stream of at least one
physical channel configured for STTD, each physical channel being mapped to
either an in-phase (I) branch or a quadrature-phase (Q) branch, the STTD
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a conbi ner configured to conbine all configured physical channels on an |
branch and a Q branch, respectively, to generate a plurality of conbined
streans iwoaorwnpisex format, one conbi ned stream for eaebTarst@nnsis4@and a
plurality of antennas for transmtting the conbined streans. 12. The
WRU of claim11 wherein the STTD encaoder 1gljener ates a plurality. of output
streans fofn¢odEng bespgperormng inAerendspiyen @Eblﬁ?@@bia@éﬂg? Qfyepch par a
constel | at b&%r?%ﬁ%in()f input data on the I branch is switched in one of the
out put streamnms’ 1 n accordance with a first constellation mapping rule, and a
constel | ati on ppidibiaér doRfighredab do@bink A8 cehiisaed Phiscavhieheson sn dDne of the
output streans in accordance with a second constellation mapping rule.

13. The WrRtansh agfaibrenchiresgdchivelietogiepeiatan phtahiyel covhhedsireams or STTD

i ncludes at_| east oge of an ent]oanc d dedifcat eﬁ channel (E-DCH) dedi cated
physi cal dit & CRRRBISAAPTIERE: PRSTAIO IS SECPRLPRATP ARF SR AYSi cal cont r ol

channel ( E- DPCCHywralityi @RnaRead rsladh satietn Pt mdlincPQbEphs channel

(HS- DPCCH), a dedi cat ed physical control channel (DPCCH), and a dedi cated
physi cal data channel (DPDCH). 14. A wreless transmt/receive unit

gmﬂ s{ ggr;: up! i1nzlfat ﬁ@z‘ﬁ@% ggyﬂéﬂl&%%@i&l%ﬁ%wgg@%%@%@% Perform
physi cal | M@éhﬁf dg@ﬁgﬂt@&eh{ﬁfé lf%h?@gﬂarﬁ:ﬂraﬁ]aqgﬁg &Qﬁé@&%@%ﬁx&@ speipary

sequence o ac pluraltty o ysi ca anne st cal channel
bei ng mappéehttaocoditeliatioapoind opingse ddda) orbtharidrandh B sditrBedinse-gthase (Q
br anch; a conbi ner configured to group physical channels to be space

time transAittPudisikepsistip gsTHBNCR Heddedirsheo tig BRRRING 19éyadces of the

physi cal chann . to be SITD,encode an 1 .brapgh.and a Q branch,

Feapect | vergeuilbighdbodf b SR me e il Min i GGG .

confi gur edsfy@amehid 6@ RMEPWENCL 9icBHd @fn Rel tRrkmRppiag #Rleex- val ued chips, the
conpl ex-val ued chi ps of the physical channels being aligned to a physical

channel configured with a |argest spreading factor anong the physical

chipe: s o Tl B oS LA bk b R A bR

configured . i € i channel
(£ D) dedtanng ik e 65 Mor Rahe R aR g BRRA RN EaHES, C

physi cal cephydial datrachaehel((E-IAGCH),, andl-hi(dhdsfiesdd deghichtedrqbysimehl contr ol
channel (HS- DP , a dedi cated_physical. control channel (DPCGI—{D), and a
dedi cat ed PG, dakighcharthépdieaspatysical contrpb chapngl (HSABCCH), a

ant onnas.  CRSCYRRR oI o). RankB! (SHOCHTORE £, 8talt®t BRA bt Soi

confi gur edclhishi@@(BPBCE)Aat | east one enhanced dedi cated channel (E-DCH)
dedi cat ed physical data channel (EDPDCH) data stream and perform physical
| ayer processing on a binary sequence of each of a plurality of physical

channel s includj ng an E- .._each physi el hej mapped to either
an in-phase (1) raz’cWHS es%&ﬁ@%ﬁeﬁgé%ﬂagzw’geggéﬁ@ Pkggﬁzﬁfﬁ‘gﬁwr@ener ating
bl ock conf hgiﬁlfgfffﬂulfti%léj&it%ﬁﬂéé?%hé)V&EFRT@%rHFri% ghts; ~a pre-coding bl ock
configured to perform pre-coding on at Teast one physical channel i ncluding
t he E- DPDCH by arphysipdlylapey proeegsire: blodk nonfimirghtts pedfommdatyaicat tayam on at

| east one physi cal _cﬁg{mel or a .conbi ned data, stream of nulti %I e, physi cal
channel s t Br¢essnkineluding grspreading OpeafI9n 0Ny PRRKE seghfmce of path & ¢ eam per

ant enna, aBﬁlrahty of physical channels, each physical channel being mapped to either an
in-phase (I) branch or a quadrature-phase (Q) branch;

a combiner configured to group physical channels to be space time

transmit diversity (STTD) encoded and combine binary sequences of the physical

channels to be STTD encoded on an I branch and a @ branch. respectively, into a

complex-valued chips;
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a plurality of antennas for transmtting the output streanms, wherein a pair
of control channels carrying pilot sequences are transmtted for channel
est i mati omp 2andh4eisther nul ti pl e E- DPDCH data streans ar ectrnsesioiosdsed usi ng
mul tiple-input multiple-output (MMOJ) or a single E-DPDCH data streamis
-76- transmtted u5|ng a closed loop transmt diversjty dependln on

E- DPDCH conf i gLﬁrhtsl &R, encoder gonfigpped Yorrerform 1 T Dnenepdime o8 an blosls o hysi cal

channel on for east one
o an - oo B ARE RS R MltS PR RS of DBl fRARh Bling o
dedi cat ed physddcla S19/RIdaDEh AN b@Ifighirst WREGHhrgeat Q}ﬁ@h@l@fgqgct@f‘é(@bﬁ@ channel
(DPDCH), and a dedi cated physical control channel (DPCCH). The

WIRU of cl shewhwicaheharingls hadpi | ot sequences carried on the pil ot channel s
are orthogonal . |Iot channel s

e O no0ona e pr i Bt aPRoAE T S B SRR AtEL 0" ALY of

claim 16 wherein a pre-coding weight matrix of the pre-coding weights is
di agonal . -77-
15. The WTRU of claim 14 wherein the physical channel configured for
STTD includes at least one of an enhanced dedicated channel (E-DCH) dedicated
physical data channel (E-DPDCH), an E-DCH dedicated physical control channel
(E-DPCCH), a high speed dedicated physical control channel (HS-DPCCH), a
dedicated physical control channel (DPCCH), and a dedicated physical data

channel (DPDCH).

16. A wireless transmit/receive unit (WTRU) for uplink transmission
using multiple antennas, the WTRU comprising:

a physical layer processing block configured to generate at least one
enhanced dedicated channel (E-DCH) dedicated physical data channel (E-
DPDCH) data stream, and perform physical layer processing on a binary
sequence of each of a plurality of physical channels including an E-DPDCH, each
physical channel being mapped to either an in-phase (I) branch or a quadrature-
phase (Q) branch;

a weight generating block configured to determine pre-coding weights;

a pre-coding block configured to perform pre-coding on at least one
physical channel including the E-DPDCH by multiplying the pre-coding weights
to a data stream on at least one physical channel or a combined data stream of
multiple physical channels to generate a plurality of output streams, one output
stream per antenna; and

a plurality of antennas for transmitting the output streams, wherein a pair
of control channels carrying pilot sequences are transmitted for channel
estimation, and either multiple E-DPDCH data streams are transmitted using

multiple-input multiple-output (MIMO) or a single E-DPDCH data stream is
-76-
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transmitted using a closed loop transmit diversity depending on E-DPDCH

configuration.

17. The WTRU of claim 16 wherein the physical channel on which the
pre-coding is performed further includes at least one of an E-DCH dedicated
physical control channel (E-DPCCH), a high speed dedicated physical control
channel (HS-DPCCH), a dedicated physical channel (DPDCH), and a dedicated
physical control channel (DPCCH).

18.  The WTRU of claim 16 wherein the pilot sequences carried on the

pilot channels are orthogonal.

19.  The WTRU of claim 16 wherein the pilot channels are transmitted

using a different channelization code.

20. The WTRU of claim 16 wherein a pre-coding weight matrix of the

pre-coding weights is diagonal.

-77-
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