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BACKGROUND | , Field jO02| The present disclosure
relates generally to comuaii cation, and nore
specifically to techni ques for sending signaling
informat ion in a wrel ess conmunication system TI.
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transmt power of each transm ssion to achi eve a
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mul ti pl e-access system tygheat&reherat es some system
resources for sending signaling information on the

down|¥ieM t 0 the term nals. The signaling informtion
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information to send nmay be dependent on various

factors u ¢ as the manner in which systemresources

1are ml‘%@ggmthe nunber of paranmeters to send, the

desired exibility in
A wireless mumplwzccesb communication system can support communication

for multiple terminals on the downlink and aplink. The downlink (or forward Hak)
refers to the communication link from the base stations to the terminals, and the uplink
(or reverse link) refers to the communication link from the terminals to the base
stations.  Multiple terminals may simultanecusly receive data and signaling on the
downlink and/or fransmit data and signaling on the uplink, This may be achieved by
multiplexing the fransmissions on each link to be orthagonal to one another andéor by
controlling the transmit power of each transmission o achieve & desired received signal
quality.

A multiple-access system typicaily allocates some system resources for sending
signaling information on the downlink to the terminals. The signaling information may
be for various parameters used to support data tansmission, such as resource
assignment, coding and modulation scheme, etc. The amount of signaling information
to send may be dependent on various factors such as the manner in which system
resources are assigned, the mumber of parameters to send, the desired flexibility in

sending the parameters, etc.  Signaling messages may be generated for all defined
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information. JOOOS] It is desirable t o send signaling
information a efficiently as possible since this
information represents overhead t is desirable to send
a given anmount of signaling information using as

little systemresources as possible or to send nore
signaling information for a given anmount of system

resources. SUWMARY \ i &6\ TechRiques for efficiently
sending signaling information are described herein. A
lurality of s nal nnel s may be avail able to send s
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information may b e sent Ong ted signaling
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d_si channel convey the fiyr and
905, SAERHE e P TP IR SAoE et gpattY e
sglmiu@;t pdramster m&;&dﬁbﬁ d&fdrezﬁﬁhz%?fp RiatdoRa it pa%Eat ;ﬂuametex values
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%IH oo Aspatins ghpanely u Remainis sienplan WHPERatisceRy de sent on the

@leckRBSLn ARG &g}g&,@d?ng channel fromanong a plurality
of signaling channel's, obtains first si gnal i ng

i nf or AEETBINEDES Y APEathen aPPIslstis sleacrdiagnahicigselects at least one
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annal to obtain set or ma
@Wﬁm sfigpyends su,cmd sagmhnc mformatwn on the at least one selected

signaling channel to convey the first and second signaling information. The apparatus

may send at least one data stream on at least one data channel in accordance with the
first and second signaling information. The first and second signaling information may
comprise various types of signaling information, as described below.

According to gnother agpect, an apparatus is described which recetves at Joast
one signaling channel from among a plurality of signaling channels. obtains first
signaling information based on the at least one signaling channel, and decodes the at

least one signaling channel o obtain second signaling information. The apparatas ay

further process at least ome data channel in accordance with the first and second

signaling information fo recover at least one data stream.
Various aspects and features of the disclosure are described in forther detail

below.
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Vari ous aspects and features of the disclosure are
described in further tm bel ow BKI EF PESCKCPTION O F
THE BKA WNGS (OO j FEG 1 shows wireless

comuni cation system jQOU] FIG 2 shows a bl ock

di agram of a Node B and a user equipnment (UE). | | 2}
F.IG 3 shows a block d\agrar of a Node B and a UE for
MMO. fOG 3 EtG 4 shows transm ssions for Hi gh-Speed
Downl i nk Packet Access (BSDPA). }00.14| FIG 5 shows a
bl ock diagramof a transmt (TX) data processor, a TX
signaling processor, atid co er at the Node B in FIX
2 . }Y(HIi5 F J i aﬁ}g{ dat a
and spati al prgéiéggg'rgﬁge@ghg%q |'§gﬁ’proce‘§§?& and a
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mul t Ipﬂlﬁf Slmwf b%%é%ﬂiedﬁ&%ﬁ(elﬁs trlaﬁ&m%’f‘hk}d@ta&ar&cesﬁor, ETX signaling
generally a fixed statio nicates with the
W“ﬁ?fd%@c‘%g’é‘%@ f‘{é’?if'gﬁ“‘tfa%h an enhanced Sl ode

B, Dbasg; $tabiln bisdk didgResst PPN ata SiLspaiaChrocdRee aB' XY signaling
10 provi des copmuni cati on coverage for a particul ar

Ejé%?j’r'%fpﬁ"‘%a speinghdt &6 PEEESIdddni cation for the UEs

| ocat g "?‘ sthgbﬂ 1#aREmFQNR AYE AT BR mebssB¥S be FniQRidalhd Ghannels.
OOc Node Bs 110 and provides cqordi nation

cont rbﬂgf%%hﬂﬂﬁéﬁﬁ%é gorggn dlgﬁét%‘ﬁi‘%ﬁ’ﬂ‘? gtifer 130 may
be a gigl ?188‘55\’5}5&35? AL Mw@&g%&d&ﬁﬁé he®agh network

entities. UEs di spersed throughout
the system and each UE | ay be stationary or nobile.

A UE may al so be ref %E%X&%@%@@ﬁi?fﬁwon term nal,

a access ternminal, a subScri unit, a station, etc.
A UE FHy. behwawce Mhm:&aas cpironeicagion system 100 with mulhpk Node Bs 110

and UEs 120. A Node B is generally a fixed station that communicates with the UEs
and may also be referred to as an enhanced Node B, « base stalion, an access poit, eio.
Hach Node B 110 provides commumication coverage for a particular geographic area
and supports communication for the UBs focated within the coverage area. A system
controller 130 couples 1o Node Bs 110 and provides coordination and control for these
Node Bs. System controller 130 may be a single network entity or a collection of
network entities.

UBs 120 may be dispersed throughout the system, and each UE may be
stationary or mobile. A UE may also be referred to as a mobile station, g termingl, gn
access terminal, a subsciiber unif, a station, etc. A UE may be a cellular phone, 2
personal digital assistant (PDA), a wireless device, a handheld device, a wireless
rmodent, a laptop somputer, etc.

FIG. 2 shows z block dingram of a design of a Node B 110x and a2 UE 120x,
which may be one of the Node Bs and UEs in FIG. 1. Node B 110x may be equipped
with one transmit antenna, as shown in FIG. 2. UB 120x may be equipped with one

recetve antenna (as shown in FIG. 2) or multiple receive antenmas (ot shown in FIG.
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of a Node B 1JO and a U E 120k, which nay be one of e

Node B s and UEs ni F G. 1. Node B HGx may be

equi pped with one transmt a ten as showmmi FIG 2 .

UE 120x may be equi pped with one receive atrtenna (as

shown la F G 2) or multiple receive et ias ( ot

shown in FIG 2). For sinplicity, only processing units

for transm ssion on the downligk r one transmt at a

to o receive antenna are shewn in FIG 2. 10022} At
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qateo@e(mg}rt D0, rﬁzﬁepu&démtauﬁ%ﬂbﬁk,ﬁaﬂdg SyHBHRCH an RX signaling
prQ&QLc}ea% arlyeiec%ar 9?6 may be an equalizer, a Rake receiver, etc. RX data

processor 260 processes the received data symbols in & manner complementary to the

processing by TX data processor 220 and provides decoded data for UE 120x. RX
signaling processor 270 processes the received signaling symbols in 2 manner
complementary to the processing by TX signaling processor 230 and provides signaling
information for UE 120x.

Controlters 240 and 280 direct the operation at Node B 110x and UE 120x%,
respectively. Memories 242 and 282 store program codes and data for Node B 110x
and UE 120x, respectively.

FiG. 3 shows a block diagram of a design of a Node B 110y and a UR 120y,
which may also be one of the Node Bs and UBs in FIG. 1. Node B 110y is equipped

with multiple {T) antennas 336a through 336t thal may be used for data transmission on
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Lt CREENENETIRI kNN R
BB&aot mmm@husaéﬂﬂm samples from all R receivers 354 to obtain received symbois
provides received data symbols to an RX data processor 369, and provides recetved
signaling symbols to an RX signaling processor 370. Detector 356 may be an equalizer,
a MIMO detector, etc. RX data processor 360 processes the received data symbols and
provides decoded data for UE 120y. RX signaling processor 270 processes the received
signaling symbols and provides dgnaling information for UE 120v.

Countroliers 340 and 380 direct the operation at Node B 110v and UE 120w,
respectively.  Memories 342 and 382 sore program codes and data for Node B 110y
and UE 120y, respectively.

The techniques described herein may be wused for various wireless
cormmunication systeras such as Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, Orthogonal FDMA. (OFDMA} systems, Single-Carrier FDMA. (8C-
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recei ved synbol s, provides received data synbols to an

RX data processor 360, and provides received signaling
synbols to a RX signaling processor 370. Detector 356

may be an equalizer, a M MO detector, etc. RX data

processor 360 processes the received data synbols and

provi des decoded data for OE .1 20y. RX signaling

processor 270 processes the regeived signaling synbols

and provides signaling information for UE 120y. [002SJ
Controllers 340 and 3 0 direct the operation at Mde B

HOAM AN d sdterd Ogic. r e Shec térual y‘wsh@ﬁ'ﬂf | 88 3h2ivehrBS82 are often used

sto am es and t for, de B 11 andqi) O{
SSERETaRy VPR PR AT TEET Je i e emaith cdmaz000,
mwaziumﬁésﬁm \g}{édmo Acclbyr Qtﬁus]é?yomzzca atioma {E~LTRA} elc.

suc vi si_on I pl e Access

R8T Corema o Qits Foromi i o At eebies FEARG aag Sr LA are part of
Ehﬁﬂéi%ﬂ QMGQIU |"{$r'lt52:f}n'MyiMx&::ﬁifﬁ é\?\@&ﬁs({ (\E@Mﬁ) {S'Y‘ﬁheméiudes Wideband-

ogon l( Lﬂ? stens, Single-Carrier FDVA
?é&iém&)’*’ ﬂé‘;%\{éns INEEEFDENe apd r iine figisiars Syageronous COMA (TD-
"Segivian ke mse;mﬁt i @ﬁ@dmwwz@@ agf}:@@ah b q{]\) %xggrom A

L_}jﬁ?st em ai/ errent a radi o technol ogy suc
Nigr 24 m‘rr@me@s ppapriraado sedaskngy R ps @ebilviigtem for Mobite

@B%r&;rﬁgaﬂ&%}\@)t CAn m&qongﬁ :&n?ﬂ %‘RQ& 2 Ao Retnology such

and S-856 st andards.
ehi s ApravEbiatetiore e EB Intwhickatsi part ngst:éﬁr’f (Q’.‘JMT @I:f:« (R&O, Flash-

W. - and, .T
ISR YISO G OO A A K s o
cstgqmzmao& it TR Gdyleratiohi PartasshipgMPSs;E6ID) £3€B?P1§DM%dmf1200{) i
g%gc{xig) ed i d%r[gnqnés g’tﬁor‘ﬁuz%fl gg%??%’]%@gg %pﬁ%/d Zr%? Jﬁ?ﬁ&%t%%a&’armership
?y@‘&e&rﬁ @GP ansesd vﬁxd&ﬁdﬁ@zo&@&hﬂ%,ﬂ&y s @ﬁl}@ﬁdé—@ﬂ%&l{m}wn in the
Iut on (LT rt “of B-
g:dz '}‘-‘fté’sh"m&:%%“ of & !.e(ma les @r@cﬁf@gn eci @Mpg, hgr{a\/ﬁq and

@W’&éi@md@&g{f ibedin nﬁ%mﬁg &sﬁﬁﬁﬂ"&y@ﬁei@ﬁgam zation
named '" %,ls_scseneratl on Partners-hip Project” (3G-P).

cdma2d0 - Yid Sedaiar ios cdUEoE RrerRssed-rb RPa e GReEnT aupe@ehannels at a
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These various radi o technol ogi'es and standards are

KEGGnvidep. tigeket data, etc. The transport channels are mapped to physical channels
at a physical tayer. The physical channels are channelized with different channelization
codes and are orthogonal to one another o the code domain,

JGPP Release 5 and later supports High-Speed Downlink Packel Access
(HSDPA), which is a sot of channels and procedures that enable high-speed packet data
transtoission on the downlink, For HSDPA, a Node B sends data on a High Speed
Downlink Shared Channel (HS-DSCH), which is a downlink transport channel that is
shared Dy all UEs in both thme and code. The HS-DSCH may carry data for one or
more UES in each transmission time interval (ETE). For HSDPA, 2 10 millisecond (ms)
frame is partitioned into five 2-ms subframes, cach subframe covers three time slots,
and each time slot has a dwration of 0.667 ms. A TYI is equal to one subframe for
HSDPA and is the smallest unit of time in which @ UE may be scheduled and served,
The sharing of the HS-DSCH is dynamic and mayv change from TT1 1o TTL
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symbol is spread with a channelization code of length SF to generate SF chips for the
symbol. A Node B may reuse all of the available channelization codes for each transmit
antenna,

A UE may be assigned up to fifteen 16-chip channelization codes for data
transmission on the HS-PDSCH and, according to the current specification of HSDPA,
up to four 128-chip channelization codes for monitoring signaling information on the
HS-SCTH.
UE at call setup and signaled to the UE via upper layer signaling. The 16-chip

The 128-chip channelization codes for the HS-SCCH are assigned to the

channelization codes for the HS-PDSCH are assigned dynamically and conveyed to the
UE via signaling senf on the HS-SCCH using one of the 128-chip channelization codes
assigned to the UE,

In the following description, HSDPA is considered as having (8) up to fifteen
HE-PDSCHs, with each HS-PDSCH corresponding to a different 16-chip channelization
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more UEs in each TTL Thc. ‘\Jodc B sends si unalmo for each scheduled UE on the HS-
SCCHs and sends data on the HE-PDSCHSs two slots later, Hach UE that might receive
data on the HS-PDSCHs processes its assigned HS-SCCHs in each TTI to determine
whether signaling has been sent for that UE. Each UK that is scheduled in a given TTY
may process the HS-PDSCHs to recover data sent for that UE, send an
acknowledgement (ACK) on the HS-DPCCH if g transport block is decoded correctly,
and send a negative acknowledgement (NAK) on HS-DPCCH otherwise. Each UE may
also estimate signal-to-noise-and-interference ratio (SINR), determine a channel quality
indicator {(CQID based on the SINR estimate, and send the CQI along with the
ACK/NAK on the HS-DPCCH approsimately 7.5 slots from the end of the

corresponding transmission on the HS-PDSCHs.
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packet, etc. A Node B nmay thus send a vari abl e nunber

of transm ssions for a transport block w th HARQ
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to use for transmission, and the processing by encoder 520 may be performed based on
the selected transport block size.

Within TX signaling processor 230, a5 signaling mapper 530 receives signaling
information to send to the UE in each TT! and, based on the received signaling
information, selects one or more specific HS-SCCHs from among K HS-SCCHs
assigned to the UE, where 15K 54 for 3GPP Release 5 of UMTS but may be higher in
later releases. In 3GPP Release 5 of UMTS, the HS-SCCH carries the following
informalion on a transmitted data block: a modudation scheme (MS) (QPSK or 16-QAM
are possible in Release §), a channelization code set (CCS) that indicates which one(s)

of the 15 possible 16-chip channelization codes are used for the transport block, a
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t hrough 5240 provide data synbols to spreaders 526a
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through 5280 in TX data processor 220 and the signaling chips from multipliers 538a
through 538k in 'FX signaling processor 230. A multiplier 542 mudtiplies the output of

sumimer 340 with a scrambling code for the Node B and provides output chips to

transinitter 234,
FIG. 6 shows a block diagram of a design of TX data and spatial processor 320
at Node B 110y in FIG. 3. For clarity, the processing fo send data to one UE ig

described below. In general, S data streams may be sent in parallel from T transmit
antennas to R receive antennas, where S<min{ T, R}. Within TX dats and spatial
processor 320, a demultiplexer 620 receives data to send to the UR, demuliipiexes the
data into up to T data streams, and provides the data streams 1o up to T data encoders
622a through 622t. In general, any number of data streams up to min{T, R} may be



signaling informati on. Each encoder 532 encodes the
signaling Informati on based on a codi ng schene and

wW@e@vilalesl a correspondi ng codeword to an assocCPEL/Es2007/062512

{0043}

{0044}

synbol mapper 534, Synbol mapper 534 maps the code

bits i the codeword to signaling synbols (e.g., based

on QPSK) and provides the signaling synbols to a

associ at ed spreader 536. Spreader 536 spreads the

signaling synbol s based on a 328-chip channelization
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provi de signaling chips for the K HS-SCCHs. Gains G
sentdughieAdk. ded dharmnmbthef almbuntemis to anshhiaypenesletied based on

, . .5 and.each in.. he set |o _
UL PR PR B Rl el i svum o
trhespgHi biocﬁimranéamhacﬁelﬁacih a@ipa“;ﬁv_ngzﬁﬁti: ue;]stee esleait cdd@r:%lscheme to obtain a

-Z .va nd, t gai n i br each unsel ecte ) )
E@d@gﬁ%ﬁyﬁ%@ §§ oqes ht%gr %;rtqf&( C;aaﬁtit}:?nswq i fodednbliogis rinte multiple

23Bpdancywmrsonbdit swrasthbierddabdar@hi Resiodd BMin associated IR buffer.

nul tinliers 528a,throu 52 in TX data processor 220

Birs RireGed & em Ve RPREoUT ol 2a0B) PorcBeb g phvidg » selected
EIRMdMCF X BHgNab BEoREDBRAKAD 2BEkcoAal®] &bl Shapdl 624, Symbol
mul tl”pgbdr es ,t_peqo‘uthput of .summer 540 with a scranblin

BgBRerT Gy PR REetB S0d8 bR abitkreseleied trdusRsy Yagsion and maps the
int@lanid bied 1od8da M2 8adedGn oSNNS, &uback di agram

of a design of TX data and spatial processor 320 at

Node B iﬁ%ﬁ IHPRFGOS repmiyescihgr daty syphelspiropessibe) weppers 624a

Beakidats Lol 98GR bput bhfd ) .
8 satide SedphRRS f}{?g;*zg}ﬁma 35%81?‘?5 ﬁ:lézr‘sr?cfon a spatial

data streans nmay be sent in para from

ZRPRIARE SRt R Teconid BarRing asey Wherdom@humogsTall Mpta, streams for
ek 8. PG AT AedNr SRR 0§58 SPhn A2 : 1S-PDSCE
denul ti pl exer §20 ?ece%‘vlggéi\%?t gﬁtéosgétel%d&? 8&?%6{0&&“}11 HS-PDSCH
deputligagpagede ¢ recaghtsumbat perigel £ wal bdakgresderdteans, a d
provides the data streans to up to T data encoders

622a Eib(rﬁgng’g‘@%ﬁ; In general, any nunber of data Eq (1)

streafis up tTomn {T R may bep sent fo the UE and the

nunber of data streams lo send ay be sel ected based on
wheamnbl(s¢ dndivebionsvithng/ or T aahedyoitats 8 $od BaGa8RGRE8En code ¢ in
2 partitions its data streaminto transport blocks and
encodes eaBH¥HHEEPSFL bl ock based on a coding schene

L0 obgaiif gy &RHRE PLORKNHFRGR, Qf%ﬁgﬁ%aing)ﬁéogg LG

partitions each coded bl ock 1'nto mi

d.(s) is a vector with up to T oulput symbols for up to T transmit antennas,

Various spatial mapping schemes may be supported such as space-lime transmit
diversity (STTD), rlosed loop transmit diversity (CLTD), per antenna rate control
(PARC), code reuse Bell Labs layered space-time (CRBLAST), doubletransmit
adaptive array (D-TXAA), etc. For STTD, one data stream is sent from two transmit
antennas, with each data symbol being sent from both antennas in two symbol periods
to achieve time and spatial diversity. For CLTD, ope data stream is sent from two
transmit antennas, with the phase of one antenna being adjusted fo improve reception by
the UE. For CLTD, the precoding weight matrix B, may be selected from & set of four
2=l vectors {1 ™7, [1 VYT 1 @B T 0T, where *™ denotes a

transpose. For PARC, up 1o T data sireams are sent from up to T transmit antennas, one

data stream per antenna. For CRBLAST, one data stream Is sent from up 1o T transmit
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sel ect ed redundancy version for a coded block to art
associ ated synbol mapper 624. Synbol mapper 624
interl eaves the code bits in the sel ected redundancy
version and maps the interleaved bits to data synbols
based on a nodul ati on schenme. [0043]| A spatial mapper
626 receives the data synbols from synbol nmappers 624a
t hrough 624t and perforns spatjsal mappi ng on the data
synbol s based on a spatial mappi ng schene. The spati al
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RS3ROSR R coe o e
pracacl AES-RESYIH, amt riukiBies Ay datp@it @JUBE spreading operalion for each
substream with a gain for the associated HS-PDSCH to obtain a data chip stream for
that HS-PDSCH. Each CDMA modulator 628 provides up fo fifteen data chip streams
for up to fifteen HS-PDSCHs to an associated combiner 332.

TX signaling processor 330 may be implemented in the same manner as TX
signaling processor 230 in FIG. S. TX signaling processor 330 may map signaling
information for the UE fo one or more of the K HS-8CCHs assigned to the UE, process
the signaling information for each HS-SCCH, and provide up to K sig goaling chip
streams for up to K HS-SCCHs.

Each combiner 332 may include a summer and a multiplier that may operate as
described above for summer 540 and mudtiplier 542 in FIG. 5. Each combiner 332 may
sum the data chip streams received from the associated CDMA modulator 628 and the
signaling chip streams received from TX signaling processor 330, multiply the summed
chips with a scrambling code for the Node B, and provide output chips to an associated

fransmytier 334,



to an identity matrix J containing ones along the
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each data stream being sent on bot antennas. For

D- TXAA, preceding weight matrix B may be selected from
a set of two 2 x 2 matrices when two data streans are
transmtted, or B <v may be selected froma set of
four 2 x 1 vectors ( P[1 e- g ) when only one date
streamis transmtted. Other spatial .nmapping schenes
may al so be supported. {0O45{ fpatial mapper 626
provides up to T streans of output synbols to up to T
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each data stream, control information indicating whether or not to send a new transport
block and which redundancy version to send for each transmission of a wansport block
may be provided {o the data encoder for that stream,

Table 2 gives signaling information that may be sent on an HS-SCCH according
to 3GPP Release § of UMTS for & transmission sent on the HS-PDSCHs. The first
cojumn of Table 2 Hsts signaling parameters, the second column gives the parameter
size (in number of bits), and the third column gives a short description of each
parameter. The signaling information camied on the HS-SCCH as described in Table 2

may change in later Releases.
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there are 63 possible values for the fransport block size. A value of all ones in the TRS
field is used to indicate that the transport block size is the one that was signaled in a
previous wransmission in case of retransmission.

Table 3 gives one design of signaling information that may be sent on one or
more HS-SCCHs for one or two transmissions sent on the HS-PDSCHs with MIMO.
The first column of Table 3 lists the signaling parameters, the second column gives the
parameter size when one transport block is sent for one data stream, and the third and
fourth columns give the parameter size when two trangport blocks are sent tor two data
streams. The transport block size, redundancy version, and new data indicator are sent
separately for primary and secondary transport blocks when fvo transport blocks are
seut. Different and/or additional signaling information may also be sent on the FIS-
SCCH(s) in other designs.
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chdck @& PARY FRunHSv iR 1D ot a recipient UE, and sent on one of the
HS-SCCHs assigned 1o the UE. The UR may monitor its assighed HS-SCCHs. Uipon

being scheduled, the UE may decode a signaling message sent on one of the assi gned
HS-SCCHs and may then be able to decode the transmission sent on the HS-PDSCHs.

In general, a Node B may send one or multi ple transmissions to a UE in a given
TTI, where each transmission may be for a different transport block. The Node B may
send sufficient signaling information for each transmission to allow the UE o decode
that fransmission. The signaling information for each transmission may be sent in a
separate signaling message. Alternatively, the signaling information for multiple (e.g.,
all} transmissions in a TTI may be sent in a single signaling message.

In an aspect, to reduce signaling overhead, a Node B conveys some signaling
information via the channel ID of each HS-SCCH used to send signating information,

The Node B sends remaining signaling information on the selected HS-SCCH(s).
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HS-

ti}e second lowest code index among all assigned or used HS-SCCHs, and
+ The signaling message for each subsequent data stream is sent on the HS-SCCH

with the next higher code index among all assigned or used HS-SCCHs.

{0058} The HS-SCCHs may be ordered in a predetermined manner {e.g., in ascending
or descending order) based on their code indices. The predetermined mapping may be
between assigned HS-SCCHs and data streams, e.g., the mth assigned HS-SCCH may
be used for the #-th data stream, where =1, 2,.... In this case, appropriate HS-SCCHs
my be selected for use based on the data streams being sent. The predetermined
mapping may also be between selected HS-SCCHs and daia streams. In this cgse, any
HS-SCCHs may be selected from among the assigned HS-8CCHs, and the #-th selected
HS-SCCH may be used for the »-th data stream. The predetermined mapping between
channel IDs and data streams may also be defined in other manners. In general, the

predetermined mapping may be such that the signaling message for each data stream
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streams with PARC. Each signaling message may convey perlinent information to
decode the associated data stream.,
FIG. 7 shows example transmissions of signaling messages on four HS-SCCHs
#1 through #4 with a predetermined mapping between HS-SCCHs and data streams. A
UE of interest (LUE #1) monitors the four HS-SCCHs, which are assigned to the UE.
this example, HS-SCCHs #1, #2, #3 and #4 are sent using 128-chip channelization
codes with indices of 8, 10, 13, and 15, respectively. In general, any code indices may
be used for the HS-SCCHs. The channel IDs (e.g., #1, #2, #3 and #4) of the four HS-
SCCHs may be determined based on the relative values of the code indices instead of
the actusl code indices.
UE #1 is not scheduled in TT1m, and no signaling messages are sent to UE #1
on any of the four HS-SCCHs. UE #1 is scheduled with two transmissions of two
transport blocks for two data streams in TTI m+1. A signaling message for the first

data stream is sent on HS-SCCH #1, and a signaling message for the second data stream
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MB{S B8R data sireams is used to send signaling messages. Any HS-SCCHs may be
selected in each TTI, and the signaling message for each data siream is mapped to one
of the selected HS-SCCHs based on the predetermined mapping. A given HS-SCCH
may carry signaling messages tor different data streams in different TTls. For exampie,
HE-SCCH #3 caries a signaling message for the second data stream in T m1 +1 and a
signaling message for the first data stream in TTY m -+ 5,

In general, the channel IDs (or code indices) of the HS-SCCHs may be used to
convey any type of signaling information for one data stream in MIMO or non-MIMO
operation or for multiple dala streams in MIMO operation. For example, the channel
IDs may be used to convey all or part of any of the signaling parameters shown in Table
2 or 3 for one or maltiple data streams. The number of information bits that may be
conveyed with the channel IDs is dependent on the number of HS-SCCHs available to

send signaling information. For example, two bits of signaling information may be
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The channel IDs may also be used to convey modudation information. Different
channel IDs may be associated with different modulation schemes, e.g., QPSK, i6-
QAM, etc. A selected modulation scheme may then be conveyed by the associated
channel D,

The channel IDs may also be used to convey transpott block size information,
All possible transport block sizes may be divided into multiple disjoint or partaily
overlapping groups so that each transport block size is placed in at Jeast one group.
Each group may be associated with a different channel ID of HS-8CCH. A selected
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of a tranbport blogk may be associated with different channel IDs. For exampieﬁ
channel 1D #1 may convey the first transmission (Va) for the transpost block, channel
1D #2 may convey the second transmission (Vb) for the transport block, ete. The new
data indicator is conveyed by sending signaling information on channel 1D #1.

For MIMQ, the channel IDs of the HS-SCCHs may be used to convey
channelization code information for the HS-PDSCHs for multiple data streams. The
120 possible channelization code sets may be divided into multiple disjoint or partially
overlapping groups. Different combinations of groups may be defined for multiple data
streams, with each combination containing one group for each data stream. FEach
combination of groups may be associated with 2 different channel ID of HS-SCCH. In
one design, the 120 possible channelization code sets may be divided into two groups
#1 and #2, with each group containing approximately 60 channelization code sets. For

two dala streams, combination #1 may include group #1 and group #1, combination #2
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The channel TDs may also be used to convey modulation information for
multiple data streams. Different channel IDs may be associated with different
combinations of modulation schemes for the multiple data streams. The combinations
may be defined such that the modulation scheme for each data stream has the same or
lower order than the order of the modulation scheme for a prior data stream. As an
example for two data streams, combination #1 may include 16-QAM and 16-QAM,
combination #2 may include 16-QAM and QPSK, and combination #3 may include
QPSK and QPSK. Combination #2 may be selected if 16-QAM is used for the first data
stream and QPSK is used for the second data stream. More combinations may be

defined if higher order modulation schemes are supported and/or if more than two data
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transmit antennas and select one or more transmit antennas for transmi ssion to the UE.
A Node B may receive the antenna selection from the UE and may make a final
selection of one or more tansmit antennas. Different transmit antennas or different
combinations of transmit antennas may be associated with different channel IDs. The
transmit antenna(s) wsed for transmission by the Node B may be conveyed by the
associated channel ID.

The channel IDs may also be used to convey information on precoding weight
matrix Or vector used to send one or more data Streams, For CLTD, four precoding
weight veclors may be associated with four channe! IDs. A selected precoding welght
vector may then be conveyed by the associated channel ID. For B-TXAA, two

precoding weight matrices may be associated with two channel IDs or two pairs of
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same or |ower order than the order of the nodul ation
schenme for a prior data stream As an exanple for two
dat streans, conbination # 1 may include 16- QAM and |
-QAM conbi nation #2 may include | -QAM and QPSK, and
combi nation #3 may include QPSK and QPSK. . Combi nation
#2 .may be selected if i -QAM i used for the first
data stream and QPSK used for 3she second data stream
ore conbi nati ons may be defined if higher order

nmodul ati on schenes are supported and/or if nore than
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Priori by bpec;tmanom or may be determined at the start of a call (e.g., during call
setup) and/or during the call and may be exchanged between a Node B and a UE via
higher %a}fer signaling messages {(e.g., Radio Resource Control (RRC) messages in
UMTS).  The interpretation may be dependent on whether MIMO or non-MIMO
operation is being employed, the characteristics of the data transmission to the UE, ete,
The interpretation should be relatively static or should change slowly in order to avoid
excessive exchanges of higher layer signaling messages to effectuate changes in the
interpretation. Default interpretation of the channel IDs may also be provisioned at the
UE and used until it is changed.
For clarity, the technigques have been specifically described for HSDPA in
UMTS.  In HSDPA, multiple signaling channels {or HS~-SCCHs) are defined with
multiple channelization codes and used to sead signaling information. The techniques

may also be used for other communication systems in which multiple signaling chanaels



used to send one or nore data streans. A UE may
estimate the SINR of each of the T transmt antennas

wa@pa7aelogct one or nore transmt antennas for PCT/US2007/062512

{0084}

{0085}

16086}

{0087}

transm ssion to the UE. A Node B may receive the

antenna selection fromthe UE and may nake a fitted
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H58Y LR &8N s Wos on the at least two signaling channels. The Node B may
also select at least two signaling channels from among the plurality of signaling
channels, map at least two signaling messages for at least two data streams to the at
least two signaling channels, and send the at least two si goaling messages on the at least
two signaling channels, e.g.. as shown in FIG. 7. In both cases, the first signaling
information may convey which signaling message is applicable to sach daia stream.
The first signaling information may be based on a predetermined mapping between
signaling channels and data streams, e.g., the n-ih {(available or selected) signaling
channel may carry signaling information for the n-th dats stream.

The first signaling information may also convey various fypes of information.
The first signaling information may comprise information on at least one channelization

code used for data transmission.  For example, the plurality of signaling channels may



signaling informati on. Each channel ID .nmay he
associated with certain signaling nfo pnat oi certain

WO nioenrogt at i on of a signaling paraneter, et TPEI/US2007/062512
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interpretation of the channel IDs or Uhe information
associated with the cliaraiel I1Ds may be defined
priori by specifications or may be determ ned at the
start of call (e.g., during call setup) and/or during
the call a d may be exchanged between a Node B and a
UB via higher layer signaling nmessages (e.g., Radio
Resource Control (RRC) nessages in UMIS). The
interpretation may be nd nt on whether M MO or

non-M MO operation is being enployed, the
%mmémm with eplofalinhef danas of ahemelsitan dodes JSmedBenaling channel

&l Cact] Db U SRRl Bl it ch YR G RiineL ity @ b6 selicted based
@than‘ge]s coﬁtahmghﬁm dt dyeet oisd grahbIngHioR 3938 85ed @r dats transmission.
Phe St A e D8 S o Gy Rl DS RRY S Hafrpaton on at least one
!p)lt?dllllaﬂ Do meleknad wteﬁ&aDBaf&ﬂdeﬁxQﬂs{Mm Fdr dxbimdp$o, QH@P?%%HY of signaling

B3{, For clarlt L ushavebsem
%‘escé’lf’ Rt lf \;T;ﬁ B&g&ﬁ? W%Hgmbwatxm;; g}‘ progulation sohemes for
mugfmd: Idaga Qh&m‘ﬂﬁ &ne Qignbin Sk afR Skl E@Qbi%ﬁ of modutation
ms gra? ﬁannel i zatjon codes and used to d Si ng
NP Rt P TSt Hpa %Hﬁi’ﬁ’lﬁl@“ﬁ% glpg gomprige gﬁf;mmwm at least one
iﬁa}ﬁﬁmlb@c&ﬁd Qe SRR Bals MraMILERI U tibREQI G & @Hc@@x,x_w weights used
({mel sare,defined with other systemresour

é}ka 3 tanswission) ¢rirBakeR fal Phdedsh &MAelransy abtenna used for data

tﬁ’eﬁfshﬂﬁ%@)ﬁnfcﬁﬁzaﬂbﬁ foRr Eﬂ"featzt' Hi?e dRl éxﬂal?zlaSYCrc‘ hgg]ttgrs AL reception,
|fferent sets of carriers |

%g‘\éﬁg HpRAIQY {(hogsaY dRe éﬁ‘@léﬁ@’y ‘lﬂil@r s&@mdmtst ivpiséon), scheduling

IBEHASE ok DM AL %1%%“% ﬁﬁ%ué'ﬁ%m X xg oo Ft%yong' a%sstf)era]zm or multiple

mul tiple access
Empyearser ke wélibffcﬁ‘ Spwdingsyivboktpeniagdempetse and bethe information in

FAAEBLAYES P SHePL SRR 1FSHEL Sendi ng signal i ng

i nformation on as well as uplink. {0084J
FI C shisnselectipnocicts B800as mnosegdalmg ingnell mrﬂgoaMM may also be

e P BRHBB ST AB5 5 ogs est oe
stwlingkhaod map $risaleted benaltondds Grithathabial Q‘i’f}mn{tﬁ%@ﬂeu enabled
b? yﬁg sy Pﬁ?‘% T nrg%tgénf aﬁ's}ngrt f«?cawduagxldﬁ lﬁgﬁé@mﬂ%@zgé Aaforpgtion may be

bpmmemim&kiwa@aixﬁ{; cHasteKER cdnlRE@ BT BEatseORR. Qhd third signaling
with a plurality of

u‘?i 39:9@111(3:{] 9 iﬂ %15%%1&%;&5%2’133&@? BaNoefe sélected based on the firgt

swnalmo mfarma.’non when the third signaling information is within a sei of values and
may be selected without regard to the first si gnaling information when the third
signaling information is not within the set of values, For example, the second signaling
information may be for a channclization code set, and the third signaling information
may be for a modulation scheme. The at ieast one signaling channel may be selected
based on the channelization code set if a modulation scheme higher than QPSK is used,
and may be selected without regard to the channelization code set if QPSK is used,

The plurality of signaling chamnels may correspond to a pluraiity of
channelization codes, a plorality of time stots, a plurality of sets of subcarriess, or a
plurality of power settings/levels used for sendi ng signaling information. For example,

the plurality of signaling chanaels may correspond to the HS-SCCHs used for HSDPA



B may select at |east one signaling ¢ | from anong the
plurality of signaling channels based on first
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second signaling informati on on the at | east one
sel ected signaling channel to convey the first and
second signaling information (bl ock 816). The Node B
may send at | east one data stream o at | east one data
channel in accordance with the first and second
signaling informati on (bl ock 818). | 00S6| For bl ocks
814 and 81s the Node B may sel2ct at |east two
signaling channels fromanong the plurality of
ng chanpel s and send at |east two signaling
Wegggg% Arofnoihen eaaple vopeiseralesel ohRA@ dBnt heyatorteasiding to one
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nal. r ma or e n-t
ﬁg?’a%%%‘?}é% ﬁf]ﬂ % "%‘I'ﬁ’ iézfa g;agwg#s (ﬂb)c k& ndike 8 may receive

m&ga&’abms@mm u&ychaami axtan biRag 8 plubdift MRk LBtind Ql?anneis in a given
I on . may, conpri se i nf orfat |

[
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ma@mssg lcmneFaﬂo@mrml e IBsfh s Rlabib uQIy éé éa{laéé &19 information
icarg)r‘rg " somated with a plurality
“&Pe n éﬂ‘f“za }% ' difys degse f§PgﬁéF$&ﬁg‘ﬂ@h%ﬁ¢®ﬂﬁ&f@mnmi to obtain

seanld ﬁf{@éiﬁlgofnt@ﬁ@diﬁﬁ' dekBbh QXS 269 §13n§ Lt&ﬁﬁ 'Jﬁgnm&i {block 918).
el rra t hen be sel ected based on t
T@Ba‘[}g ‘ﬁ?)ﬁ@ EhBrogesy Edsestome dtvashatick dn momrdsxtbe wikdhe first and

xé&fnd%&trﬁhhfr %%%«h% 1e3—<{3\%x Eﬂ l%’?&r o%% %Qéll m%%n (g {2k Q;ﬁ]\i) on

al’so conprise I nfornat
rmduITaiﬂ"% ®f § ’ﬁ‘e&ﬁ‘eﬁigﬁiéid“fﬁéﬂ ldﬁﬁaimiaﬁlsmiﬁmmmn Fol signals may be

el olhe PUCRlS (gl o RANASIS A ‘

?ésom o using. sty urré t§ gp'?em :;Lomﬁ; P&S’ﬁ‘fb Eg% teuﬁnquw For
chpabicadpgni 1!9&1@&:1@@ tommmmils,i ipfenceve, sikndanbits, GRibols, and chips
ﬁ%g& |&gﬁ@ y h..conmpi nat, on, f modul at i on

%lé o £ ?e{;l@«?c% i ns Iutgﬁ:gci the apve. ﬁiﬁﬁ‘ 0ﬂa§}a§| R represented by
V@‘é@%d gurdntd, slamroheanaic sa&»éseﬁ&tmﬁftehelds or particles, optical flelds or
particles, or any combination thereof

Those of skill would further appreciate that the varous llustrative togical
blocks, modules, circuits, and algorithm steps desoribed in connection with the
disclosure herein may be implemented as electronic hardware, computer software, or
combinations of both. To clearly illustrate this interchangeability of hardware and
software, various illustrative components, blocks, modules, circuits, and steps have been
described above generally in terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the particular application and
design constraints imposed on the overall systern. Skilled artisans may implement the

described functionality in varving ways for cach particular application, but such



transport bl ock size used for data transm ssion,
i nformati on on precedi ng weights tised for data
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antenna used for data transm ssion, i formation on at

| east one receive antenna to use for data reception,

HARQ i nformation (e.g., new data indicator and/or

redundancy version), scheduling information, etc. The

first signaling informati on may be for one data stream

or multiple data streans. The second signaling

informati on may conprise any df7 the information in

Table 2 or 3 and/or other signaling information. The

sel ection of the at |east one signaling channel in
HreeReironmieciias doulibpententte®reted mi gnalrigng departare from the

kafpRorald QRsdeRgiagat n one design, the at |east one

signal i ng channel nmay be sel ected based on the first
si gnalfAgvarither asiraivevhegicad nblocles]  yodtilisy dndi grakid Ngescribed in

b HREAR] 128 ti}@@ﬂg&)@ 51[%9 i) g}aﬁ 4 1%1%1%%{%@9@ P’gﬂ?ﬁ?q‘ﬂifd with a general-

i nfornmation
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plhpnstz }smgmbsr gy bohanRPipretesid, BalinWhd Bidmithe 8R! pBlessor may be
t he second si naI ing infornmation

%‘% g%“fe & P&‘ang‘r?é PoUElsh reistRe csBpliera gF stafromppliipg A processor

mag AEb Ibﬁgmpm‘nﬁ&’m@i 20NoATBY nlRor OF cidn R REARR SENeMBmbination of
nal i ng channel nay be sel ected

t | east one s
g’ég &?gt e ‘Eﬁé?mlgﬁgf?sﬁ‘%ft i dnPisEysef MPcEpRRReICES one or more
mﬁh@ﬂﬁc«fkb@h e chijaRcdRSKith & tHEeLhre A8y thqu?i‘f L@ff@g}gon

V\ntho,g ard to the channeli zation c
is us ”t‘f’ BOhP rhed gr sigosthen ﬁi«ﬁrqﬁ@b@, h&ﬁﬁezhtxtmaywﬂx the disclosure

leRsit e@@@ra;@ $:9b&1i Rk n .
&I ulr}al PP b r}e S‘ﬂﬁ%{:ﬂé\t Yn q{a ura? %w ecig%ﬁﬁe eQecuted by &

Ei‘cféﬁ‘?raé?f an adr@“%i’%ﬁumf thft f@fo pov\eﬁofﬁeamlmWé ews! ®side in RAM
lﬁﬁzﬁgiyf oﬂas?ne '}ﬁ’éaﬁ?ns' ﬁ@ﬁ};' %ni«ﬂgorlﬂﬁ{{bw mg‘g‘?’ﬁ’gé%%ﬁ% mEmory,

[urality of “$ignali nnel’s” may
Tﬁﬁeierﬂga@@@sk S Tgey aiple mi;ﬂ«zlsa (N~R@MS{}1 Ay ahat Ben of storage medium

b DN LU S SEIL I SRR o 0
the BRISRSSOT eah tiag naqugtmm fmnmhﬁ onite dnfoavation &Y e Qbragl medium.
Iﬂ?é@t ﬁg%{n%ﬁ\tréé?}gé?g?dﬁ] g%etdg(fn%rlﬁ%éh gsﬂffl | e g{fg%gpq?!qﬁ%dpmcessor
andfibe ridragn metien may reside in an ASIC. The ASIC may reside in a user
terminal. In the altemative, the processor and the storage medium may reside as
discrete components in a user tenminal.

The previous description of the disclosare is provided to enable any person
skilled in the art 1o make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the spirit or scope of
the disclosure. Thus, the disclosure is not intended to be Himited to the examples
described herein but is to be accorded the widest scope consistent with the principles

and novel features disclosed herein.



[0090] FI .9 shows a process 900 for receiving
signaling and data. Process 900 may be perforned by a
wQkDo7a010dbwWnl | Nk transm ssion (as descri bed bePOWySIN7/062512
by a Node B for uplink transm ssion (not described
below). (0OSMJ A UB may comuni cate with a Node B to
associate different signaling information o r
di fferent signaling parameter values o r different
signaling paranmeter interpretations with a plurality
of signaling channels (blade 912). The (JE may receive
at | east one signaling channel28 rom anong the
plurality of signaling channels in a. given TTl (bl ock
: 914). *ﬁa = obtain first signaling information
10097} basedvg. ’¢&§5£§ghﬂéghﬁ%ne si gnal i ng channel (bl ock
916). The first Informati on nay be any of the
i nformati on descri bed above. Th U E may decode the at
| east one signaling channel to obtain second signaling
information sent on the at |east one signaling
channel (block 9.1S), The UE may then process at | east
one data ckmmel m accordance with the first and second
signaling information to recover at |east one data
stream (bl ock 920). [0092J Those of skill in e art
woul d understand that information and signals may b e
represented using any of a variety of different
technol ogi es and. techni ques. For exanple, data,
i nstructions, commands, information, signals, bits,
synbol s, and chips thai may be referenced throughout
Che above description nmay be represented by voltages,
currents, electromagnetic waves, magnetic fields or
particles, optical Fields or particles., o r any
conbi nation thereof. {0093J Those of skill would
further appreciate that the various illustrative
| ogical blocks, od le circuits, and al gorithm steps
descri bed in connection wth the disclosure herein may
b e inplenented as el ectronic hardware, conputer
software, or conbinations of both. To clearly
illustrate this interchangeabiiity of hardware and
software, various illustrative conponents, bl ocks,
nmodul es, circuits, and steps have been descri bed above
generally in terns of their functionality. Wether
such functionality is inplenmented as hardware or
sof tware depends upon the particul ar application and
desi gn constraints inposed on the overall system
Skilled artisans may inplenment the



descri bed functionality i varying ways for each
particul ar application, but. suchinplenentation
waewrl0oms shoul d not be interpreted as causi NBCHUS2007/062512
departure fromthe scope of the present disclosure.
{0094| The various illustrative |ogical bl ocks,
nodul es, and. circuits descri b d mconnection with
the di sclosure herein may be inplenmented or perforned
wi th a general purpose processor, a digital signal
processor (DSP), a application specific integrated
circuit (AS C, afield progr%‘}mable gate array (FPGA)
or other programuabl e | ogic device, discrete gate or
transi stor |ogic, discreteggﬂié& re conponents, or any
conbi nation thereof design %%erforn1the functions
descri bed herein. A general purpose processor may be a
n1crgprocg§sor but in. the alternative, the processor
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. ite information to,
“?1% 1?%%5{ g"%{ega snrhpmfrﬁe“gé’laf%? Hgf’W%norT he storage

medi um ay be | nt egr al to the processor. The processor

and J;he S reside i an ASC. The ASC

may Tesi dgg ]aara ’ér‘#?]@’?ﬁyﬂa 197ei e ARl yoleets theeg least one
wﬁﬂmgsémﬁmein Hadelieor tiay BgR NBCHAE MPHa8Sh08h&S the third signaling

e conmponents |{n . a user, term nal 0096} The
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‘é@’% %L RF ViU readi | y apparent to those skill ed
in the art, and the generic principles defined

4. The apparatus of claim 2, wherein the second signaling information
comprises information on at least one chanpelization code, and wherein the third

signaling information comprises information on at least one modulation scheme.

5. The apparatus of claim 1, wherein the processor sends at least one data
stream on at least one data channel in accordance with the first and second signaling
information.

8. The apparatus of claim I, wherein the processor selects at least two
signaliug channels from among the plurality of signaling channels, and sonds at least

two signaling messages for at least two data streams on the at least two selected



herein may be applied to other variations w thout
departing fromthe spirit or scope of the disclosure.

wabewsg/10teel di scl osure is not intended to be |i MPCEUS1007/062512
t he exanpl es described herein but is so be accorded

the w dest scope consistent with the principles and
novel features disclosed herein.1009?! WHAT S CLAI MED

| S:CLAIMS 1. An apparatus conprising: a processor to

sel ect at | east one signaling channel from anong a

plurality of signaling channels based on first

signaling information, and to Xend second signaling
information on the at | e ast one selected g ali ¢

channel to convey the first and second signaling

sErdigas aegyetsq ehiesein rife dvblip&gd'ﬂin}_, idfermpaieessdreys Avhich signaling

HR6sagP RAL AR To Bl ks tfler e 1 the processor

sel e6ts the at |east one signaling channel from anong
the plurality of signaling channels based on the first

bl ed. by, third
nf or it o R Ae! B CEORE LR ot RrocesE kg Teast ovo
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Ir Sl gnhal 1 ng

PPl AREles, o p R S FG8 Wesiirdpuiia o HoPGITP erldcied signaling
Waafés,smd seideahs at hasatwd e@a&z;@ﬁlmo@aw Née %h @&1@? bwo signating
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Rt a>sTgRam HE it 6 PO HHPEORRNGRIVEY S Bthi g wﬂah% message is
applicdse fo eadll dwed @atam .t he at | east one signaling

channel without regard to the first signaling inform
ation wen the thud signaling information is ot within-

the sgt of Thﬁh;b&%amérat clihe 1 2RR86AE s et s?&ﬂt'h%%mtcm&auon is based
wherein the second nallnglnformatlon

Nk B‘reﬁﬁftﬁF‘BH‘e ﬁ“fgi‘P"P %ff\’e%é* eﬁeﬂﬁw@ranza&sm@d d@mx eamsdws th an n-th
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i nformation on at | east one no ion sc
apparatus of claim11." wherein the processor sends at

| easty one fgd %ﬁ%ﬁx%ﬁ%%? Nty | aﬁ‘hez%ﬁ}? Hat ?T haﬂl? ?mg mformation

accor dance Wt rst and second signali
ORPEspeipf@mation ons lappaneatesndizatbmbadd gbﬁ,KMQQY @it rhn@nission.

processor selects at |east two

10, The apparatus of claim 9, wherein the plurality of signaling channels are
associated with a plurality of groups of channelization codes, one signaling channel for
each group of channelization codes, and wherein the processor selects a signaling
channel from among the plurality of si gnaling channels based on 3 group containi ng the

at least one channelization code used for data transmission.

1. The apparatus of claim I, wherein the first signaling information

comprises information on af least one modulation scheme used for data transmission.

12, The apparatus of claim 11, wherein the pluratity of signaling channels
are associgted with a plurality of combinations of modulation schemes for multiple data

streams. one signaling channel for sach combination of modulation schemes.

3. The apparatus of claim 1, wherein the Srst signaling information

comprises information on at least one transport block size used for data fransmission.



signaling channels fromanong the plurality of
signaling channels, and sends at |east two signaling
wore®gagwsl for at | east two data streanms o0 t he BET/USE1/062512
two sel ectedsignaling channels, wherein the first
signaling information conveys which signaling nessage
is applicable to each data stream 7. The apparatus of
cl ai mwherein the processor selects at |east two
signaling c an e fromanong the plurality of signaling
channel s, maps at least t o signaling nessages for at
| east two data streans to the 3t |east two sel ected
signaling channels, and sends the at |east two
signaling nessages o the at |east two Signaling
channel's, wherein the first signaling Information

conve wWhi- n sage, a bl e. t o,.each

dat a ysltg r earrilq}gsﬁ%%g%]g%)p%r al u% gf ¢ ere%p%llm%a oiSigplRe information
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mappi ng between signaling channels and data streans,

with an n-th signaling channel carrying signaling
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nal i ng i nformation
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code u d for data transm ssion. .10. The apparatus of
claim erein the plu allt of signaling channels
ar e aé%om ﬁ?\gdﬂwﬂ{ﬁub réi{‘“’t}y Ofwlbqf@gggwoftugt signaling information
chamiek izathaforcotfS ea® Bl 8dcgildaf@ing RANRSH: finra 18&HRon.
group of channelization codes, a d wherein the
processor selects a signaling channel from anong the

plurakvty ahesygnRslddbrebpanehs DRsad 9e9%UP sionating. information
cont ai négg?%he at .| east one channelization cod& used
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wherein the first signaling informtion conprises
inforpation on at |east one nodul ation schene used for
dat a t¥-ansAhesiRparatyp. OfTﬁiémappanﬁmﬂofhcclf'za:ttnﬁigmiing information
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at | east one transport bl ock size used for data

transm ssion..14. Th apparatus of claim|l wherein the

 firs20.si gk mpga,mnfaoreﬁmiamm Lomphieteb@ Sthienfias MR Eh MO Mnformation
R ERRURAEL Y Redigd hor data transni ssion.

21, The apparatus of claim 1, wherein the processor communicates with a

user equipment (UE) to associave different signaling information with the plarality of
signaling channels.

22, The apparatus of claim 1, wherein the processor commuanicates with a
user equipment (UE) to associate a plurality of signaling parameter values with the
plurality of signaling channels.



.15. The apparatus of claiml| wherein e first
signaling information conprises information on at
w@e@stioome transmt antenna used for data tranBOi/ES100M062512
16. The apparatus of claiml1l wherein the first igi ¢
I ni orma&ort conprises information o at |east one
recei ve antenna to use for data reception. Yl. The
apparatus of claimL wherein the first signaling
informati on conprises hybrid automatic .retransm ssion
(HARQ) process JD information. 18. The apparatus of
claimi wherein the first sign#ing information
conpri ses redundancy version information, 19. The
appar gtus Q f claim1, wherein the first signaling
i nfor mit i ont? %oi?ﬁﬂafaé‘é%of flgin ot ivwheroit thewprorapentesinonicates with a
Qferﬁﬁﬁf;ﬁﬂ&ﬁiﬂ(%ﬁi}qa Aol @l ﬂupcki%¢ lﬁi’ i}.%ggl)r&‘ ‘gﬁ a&ﬁg@ f'léﬂ}dlng parameter

erein the first signall
E?}H%“ﬂ‘gg]@%%lﬁ’ééﬁ}' Phejehrafngrgaoidn. 2 . The apparatus of
ciaim1, wherein the processor communicates with a
user equipment (UE) to associate different signaling
i nf or A&t i or bR APAtaies pf glahi Lywbéresi graplsrgitg RETVIGlSing channels

Srespifd aRP erein the cessor
CO?T?UHI cat eg{ %l&%hgf ués‘?e;%hg%’bdl ‘5%@ it ‘i‘l‘jﬁ‘f l‘ﬁ!%ag%c?e&ti'é‘ﬁa signaling
%ﬁ?ﬁ*&iﬁp{ly of signaling paraneter values with the

plurality of signaling channels.23. The apparatus of
claim1, wherein ih& processor communicates with a

aser % ui p Aba taP@HJFE)USt aof allﬁﬂﬁ Cil &L&r@tnpﬂi@riﬁl}i{eﬁ i_\t‘v Q)ff hS] ‘ifﬂﬁh ng channels
0] Sl I N aranef er va UeS t
PSS e e e Lo 1

claimL wherein the plurality of signaling channels

corr ond. raIJt of, channel i zati on codes used

f or ?e{ﬁdl négglagp.%ﬁ ¢ (F%WI)T&P poierepsthe plaralipp af atungling channels
ok@bpond, towheealia bﬂ’@tslfﬂﬂzkﬁalz'ir I‘1¥1‘>Qf>€(§ i @Jl(lfigg ﬁg&%{‘;ﬂ? wlor naton.
correspond to a plurality of tine slots us 5

sendi ng signaling information. 26. The apparatus of

cl ai 7 Whekeppih@s Riruiah ty xﬁfere?ih Qﬁ@ L}Jh@%hﬁhgp %ngluég channels

corresaond t lurality of sets of bcarri er $=uUs

CPH PN, dﬁ"n@ &I‘@h oinpspeaimigad power settings used for sending signaling
information.
28.  The apparatus of claim 1. wherein the plurality of signaling channels

correspond to a plurality of Shared Control Channels for High Speed Downlink Shared
Channet (HS-SCCHs).

29. A method comprising:

selecting at least one signaling channel from among a plurality of signaling
channels based on first signaling information; and

sending second signaling information on the at least one selected signaling

channel to convey the first and second si gnaling information.

30. The method of claim 29, farther comprising:

sending at least one data stream on at least one data channel in accordance with
the first and second signaling information,



27. The apparatus of claim1l1l, wherein the plurality of
signaling channels correspond to a plurality of
w@e@deowsm ned power settings used for e di g BCOOSI00TIEH2512
information. 28. The apparatus of claimL wherein the
plurality of signaling channels correspond to a
plurality of Shared Control Cha els for H gh Speed
Downl i k Shared Channel (HS-SCCHs). 29. A TTJethod
conprising: selecting at | east one signaling channe
fromanong a plurality of signaling channels based on
first signaling information; &% sending second
signaling informati on on the at | east one sel ected

si gnakjng qﬂann% éo,?conve%/ the first and second
signaling i AFOTFHAPE Shelagp I0Twaerpin Hudselfctiol ahe ati@ast one signaling

thanbledongeiyps i Si ng: sending at | east one data stream

o" at least one data channel in accordance with the
first¥SFEreast gﬁ%ﬁt dvg rigriatige ichtwrebafrooneBodg dkhelormith o signaling
cfanpdlgidamd29, wherein tile selecting {lie at |east one

signal i ng channel conprises selecting at |east two

si gnaPPRIY 8 RAMTel 59 semnlamomgstages el dbist Ywofdata streams to the at

leh@ Beb sRAKNACIRLReRND MBPPing at |east two signaling
nmessages for at |east two date streans to the at | east

t wo s‘i“?’@ﬁ’i”ﬁini thy seinm dlessecanvoyimiating higfosmadbingohpgsesecond

Si gnadeh i@yl BLOLMRLILPNGONRL i ses sending the at least
by EOEREE 0 B8 REL %l I 20 S o ignating

SR R8d vehmleintibe Girst sidvalifig FbrBATREsdRG 4 Q%Q!hr@éﬂa‘g%g message

“

1§ DPMBRYSIH b Iy i ng nmessage i s applicable to eac
dg}{ﬂa st Feamqglzééigﬁgéaﬁ%t hod of claim 29, wherein the

plurality of signaling channels are associated with a

plurahi ty -of, ar s.fof .channel i satjon codes, one

signaling ¢ ea‘%ﬁ "I%e‘fogfdtgg" %‘E&h}bﬂﬁ‘ﬁ Bh QHH_@ﬁ‘ﬁYz@t Sighaling channels are
a@@@'@@,ﬁ withiagrietalitt bgsabe el tRnkiion! cdde QRGeS MARhL Wannel for
. ri ses. ‘
c&&uaéygﬁp of UIRIneRERkon codes, and wherein the selecting the at Jeast one signaling
channel comprises

selecting a signaling channel from among the plurality of signaling channels

based on a group containing at least one channelization code used for data ansmission

33, The method of claim 29, further comprising:
communicabing with a user equipment (UE) to associate different signaling
information or a plarality of signaling parameter values with the plurality of signaling

channels.

34, An apparatus comprising:

means for selecting at least one signaling channel from among a plurality of
signaling channels based on first signaling information: and *

means for seading second signaling information on the at least one selected

signaling channel to convey the first and second signaling information.

35 The apparatus of claim 34, further comprising:
means Yor sending at least one data stream on at least one data channel in

accordance with the first and second signaling information.



sel ecting a signaling channel fromanong the plurality
of signaling channels based on a group containing at
wo e@3tioome channel i zati on code used for data PCT/US2007/062512
transm ssion. 33. T nethod of claim2%further
conprising: comunicating wth a user equi pnent CUE)
to associate di fe et signaling information or a
plurality of signaling paraneter values with the
plurality of signaling channels. 34. An apparatus
conprising: means for selecting at | east o signaling
channel from anmong a plurality4of signaling channels
based on first signaling information; and neans for
sendi ng second signaling information on the at |east
one sel ected signaling channel to convey the first and
secondésignag| adaflfs .
ot e o naer NIRRT 15 Senafipg channs
‘fn’élﬁ%“m&ﬁ?%wgpr“e%lﬁf%'@’ af erasgs of ohvennglivaticohaning | oriebignaling channel
¢ eI BREE oM
i nf or mat | gn Gh&]%hgatfadﬁigdg?%dofﬁ&?% tﬁ% g)fa‘}%vﬁ rEleRting the at least
Fleveratig chamng geraptises channel s are associated with a
pI ur aﬁlb&fy‘% fgx f;gfeglfj!?c? a%uﬁhﬁg Nglh4g e}tflgc?fgrﬁ%gcgqegigxlel peality of signaling

i gnaling h grroup
fiaals baspd omar gionp tqﬁetanmagsst ﬂmt ek ebhhngizhieh abde used for dam

thBaskss@Re signaling channel conprises nmeans for
sel ecting a signaling channel fromanong the plurality

of signaling channels based on a group containing at.
| easty-pne code used for data
transm ssi %R’@Q‘% dr i\gaéaggae’gg P ETSIORATE Wsteetionsfier
st or iselger g theast t dran sxsxnahms ledheﬁiiei afroke @g;ltongn [ Iﬁ;hg{j‘gﬁl | Msignaling
ralit S|gna|ng channe
@%@%ﬁa F&?Qfgg%ﬁ%‘ﬁfﬂgaﬂPﬁﬁ}}%ﬁp% and send second

si gnakigedont csrgmh R@MmOAANS & HeaATasPBE: %&ﬁgé ggmiimg channel
conyey the first and seco

cha
ti%‘%ﬁ%"ltﬂ%ﬂl ‘?h‘éf’f’*gﬁ%‘%&”ﬁ hTHeEessor readabl e
nmedi a of cl a|m37 and further for storing
i nst [.,lé‘ct iqQQs to
38, © pmccswr readable media of claim 37, and further for storing

instructions to:
send at least one dala stream on at least one data channel in accordance with the

first and second signaling information.

39, An apparatus comprising:

a processor to receive at least one signaling channel from among a plurality of
signaling channels, to obtain first signaling information based on the at least one
signaling channel, and to decode the at least one signaling chanoel to obiain second
signaling information sent on the at least one si gnaling channel; and

a memary coupled to the processor,

40.  The apparatus of claim 39, wherein the processor processes at least one
data channel in accordance with the first and second signaling information to recover at

least one data stream.



send at | east one data streamon at |east one data
channel i accordance i the first d second signaling

w0 pdoonomsi on. 39. An apparatus conprising: a pPODESHOT/062512
to receive at Jeast one signaling channel from anong a
plurality of signaling channels, to obtain first
signaling informati on based on the at | east one
signaling channel, and to decode the at |east one
signaling channel to obtain second signaling
informati on sent on the at |east one signaling
channel ; and a nenory coupl ed 330 the processor. 40,
The apparatus of claim, wherein the processor
processes at | east one data channel in accordance with
the fiitst did ppecnd sf gamhiingviéiartmiprorsé@ FROONEEates with a

; .ane. dat tream'.l(.‘Tea ar at of ¢laim
Roap 330 08 BrghC Sl ntpeadl b tiPuudi datayeoperameter
wdsocwih chadplifatiteof sighginal dhagndi®f or mation or different
signaling paranmeter values with the plurality of

signaling channels. 42. A nethod conprising: receiving

at | east opemsit@dalohipgsthannel fromanmong a plurality
of signaling channels; obtaining first si a i [

[
f or matS6h Ba gk (Fa5h Obh élsgpling seennsh TP @eenama lgﬁ*alﬁﬁé of signaling
énginglecodi ng the at | east one signaling channel to

obt ai n, second signaling information sent on the at

| east YA &3 Hivhriunglinhprerationdasathen e dfdepst pue Fighaling channel,
&8 further conprising; processing at | east one data

ch | in accordance with the first and second signaling

i nf or AEOPBIE tthe récdiret e Measkng ndhagacla tot plaim seabhd  signaling
Hhanabhag, i 1 &R | Si ng:

communi cat it%%&?%ﬁ%&%g%&g&{égégssoc{at e different

signaling Information or different signaling paraneter

val uegz Wi thinf erﬁi%dﬁt%égh%;ﬁffm%fx&%klp%in%ba””e' S. 45

An apparatus conprisin
processing at least one data channel in accordance with the first and second

sigoaling information o recover at least one dats stream.

44, The method of claim 42, further comprising:
communicating with a Node B {o associate different signaling information or

different signaling parameter values with the plurality of signaling channels,

43, An apparatus comprising:

means for receiving at least one signaling channel from among a plurality of
signaling channels;

means for obtaining first signaling information based on the at least one
signaling chamnel; and

means for decoding the at feast one signaling channel to obtain second signaling

information sent on the at least one signaling channel,

48, The apparatus of claim 45, fiwther comprising:
means for processing at feast one data channel in accordance with the first and

second signaling information to recover at least one data stream,



means for receiving at | east one signaling channe
fromanong a plurality of signaling channels; neans

wo ero7abtoai ni ng first signaling informtion basedr/os20nes2512
at | east one signaling channel; and neans for decoding
the at | east one signaling channel to obtain second
signaling informati on sent on the at | east one
signaling channel. 46. The apparatus of clai m 45,
further canprising: nmeans for processing a | east one
data channel ia accordance with the first and second
signaling information to recovgg at |east one data
stream 47. A apparatus conprising: a processor to map
at | east one signaling nessage for at |east one data
streamf7t 0 a&n hﬁ&%ﬂu@ﬂ@nﬁh@ﬁ@ i ng channel based on a
predetern1ned mappi n to send each of the at | east

one siPdNafFHY fﬁé@%ﬁ@%e%"t SrgrEpalinn pegige dpr ghigest jogg dpta stream 1o

QnRas tﬂﬁadlcgzﬂgm@%@ﬁﬁél bad&H oR affﬁﬂ@b&(mﬁiﬁé@ hﬁf\%ﬁh&, _BH@ fo amd each of
g‘?oce sor 48, The ar atus of claim4 erein

Cel@F PR g Srappe S aadffg%“@ﬁfvéﬁm 6 ﬂ}%t@éﬁfﬁshéme sigualing
whisGlai.ong of the at Ieast one signaling nessage is
applicable for each of the at | east one data stream
based a0ReHHE wWugieditp e BREPHRS used i br each signaling
nmessage. 49. The apparatus of claim47, wherein the
processor selects the at | east one signaling channel

f rom dfong Thegirpeaits §F Seios#Grbdrnig tbh pretskeminal hagieg allows a
F Qe PR B&Qnﬁi’n% NakikR 3nlRe ?Pﬁ@%sieaff e Wﬁhhp & %E? 88 Sagpimabie for

one signaling nessage to east one Si
@h‘éh Aelthd gt depsbgna datg strepr daetd o wlnedsrsma!mg ﬁmnneihssed for each

JHald b¥Qbe Si gnal i ng channel s and a second
élt‘elrmsneed order for the at |east one data stream

49, The apparatus of claim 47, wherein the processor selects the at least one
sigraling channel from among a plurality of signaling channels available for sending
signaling messages, and maps the at least one signaling message to the at least one
signaling channel based on a first predetermined order for the plurality of signaling

channels and a second predetermined order for the at least one data stream.



