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BACKGROUND I , Field jO02| The present disclosure
relates generally to commuaii cation, and more
specifically to techniques for sending signaling
informat ion in a wireless communication system. Tl.
Background (OO03J A wireless multiple-access
communication system can support com muni cation for
multiple terminals o the downlink and uplink- The
downlink (or forward link) refers to the communication
liak from the base stations to the terminals, d the
xiplmk (or reverse link) refers to the communication
link from the terminals to the base stations. Multiple
terminals may simultaneously receive data and
signaling on the downlink and/or transmit data and
signaling oa the uplink, 'This may be achieved by
multiplexing the transmissions on each link to be
orthogonal to on another and/or by controlling the
transmit power of each transmission to achieve a
desired received signal quality. J(Mi(Mj A
multiple-access system typically allocates some system
resources for sending signaling information on the
downlink to the terminals. The signaling information
may b e for various parameters used to support data
transmission, such s resource assignment, coding and
modulation scheme, etc. The amount of signaling
information to send may be dependent on various
factors u c as the manner in which system resources
are assigned, the number of parameters to send, the
desired flexibility in 



sending the parameters, etc. Signaling messages may be
generated for all definedparameters and sent using the
system resources allocated for sending signaling
information. JOOOSj It is desirable t o send signaling
information a efficiently as possible since this
information represents overhead t is desirable to send
a given amount of signaling information using as
little system resources as possible or to send more
signaling information for a given amount of system
resources. SUMMARY \ i&6\ Techniques for efficiently
sending signaling information are described herein. A
plurality of s nal channels may be available to send s
alin information. These signaling channels may
correspond to different channelization codes,
different time slots, different sets of subcarriers,
etc. Different signaling Information, different
signaling parameter values, or different
interpretations of signaling parameter values may be
associated with different signaling channels. Some
signaling information may then conveyed via selection
of one or more signaling channels from among the
plurality of signaling channels. Remaining signaling
information may b e sent on the selected signaling
channels). |QO07J According t o an aspect, an
apparatus i s described which selects at. least one
signaling channel from among a plurality of signaling
channels based on first signaling information and
sends second signaling info rmat ion on the a t least
one selected signaling channel to convey the first and
second signaling information.. The ap p a at s 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, a s described below. JOOOS) According to
another aspect apparatus is described which receives
at least 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 to obtain second signaling information. The
apparatus may 



further process at least one data channel in
accordance with the first and second signaling
information to recover at least one data stream. 0009J
Various aspects and features of the disclosure are
described in further  tm\ below.BKlEF PESCKCPTION O F
THE BKA WINGS (OO j FEG. 1 shows wireless
communication system, jQOUJ FIG. 2 shows a block
diagram of a Node B and a user equipment (UE). | l 2}
F.IG. 3 shows a block d\agrar of a Node B and a UE for
MIMO. fOG 3 EtG. 4 shows transmissions for High-Speed
Downlink Packet Access (BSDPA). }00.14| FIG, 5 shows a
block diagram of a transmit (TX) data processor, a TX
signaling processor, atid co er at the Node B in FIXl
2 . }(H)i5| FIG. 6 shows a block diagram of a TX data
and spatial processor, a TX signaling processor, and a
combiner at the Node B in .FIG. 3. 00i { FIG. 7 shows
transmission of signaling messages out four signaling
channels. }00i7l FIG. 8 shows a process tor sendmg
signaling and data. 00 | FIG. 9 shows a process for
receiving signaling data. DETAILED DESCRIPTION \mi9\
FIC i shows a wireless communication system i00 with
multiple Node Bs 110 and XJBs 120. A Node B s
generally a fixed station that communicates with the
UEs and may also be referred to as an enhanced SIode
B, base station, at\ access point, etc. Each. Mode B 1
10 provides communication coverage for a particular
geographic area aad supports communication for the UEs
located within the coverage area. A system controller
O O co pl Io Node Bs 110 and provides coordination
control for these Mode Bs. System controller 130 may
be a single network entity or collection of network
entities. {0020| UEs 120 may be dispersed throughout
the system, and each UE j ay be stationary or mobile.
A UE may also be referred to as a obi tation terminal,
a access terminal, a subscriber unit, a station, etc.
A UE may be a cellular phone, a 



personal digital assistant (PDA), a wireless device,
handheld device, a wireless modem, a laptop computer,
etc. f002:1. | F G 2 shows block diagram of a design
of a Node B 1JO and a U E 12Ox, which may be one of e
Node B s and UEs ni F G-. 1. Node B HGx may be
equipped with one transmit a ten as shown i FlG. 2 .
UE 12Ox may be equipped with one receive atrtenna (as
shown Ia F G. 2) or multiple receive e t ias ( ot
shown in FlG.2). For simplicity, only processing units
for transmission on the downlink r one transmit a t a
to o receive antenna are shewn in FlG. 2. 10022} At
Node B IiOs, a XX data processor 220 receives data for
all UEs scheduled for downlink transmission, processes
the data for each IJE as described below, and provides
data chips. A TX signaling processor 230 receives
signaling information for all UEs, processes the
signaling information for each UB as described below,
and provides signaling chips. A. combiner 232 combines
the data chips from processor 220 and the signaling
chips from processor 230 a d provides output chips.
The combining . may be dependent o the multiplexing
scheme used for data and signaling, e.g., code
division multiplexing (CDM), time division
multiplexing (TDM), frequency division multiplexing
(FDM), etc. Processor 220 and/or combiner 232 may also
multiplex pilot with the data d signaling chips. A
transmitter (TMTR) 234 processes (e.g., converts to
analog, amplifies, filters, and frequency upcoaverts)
the output chips and generates a downlink signal,
which is transmitted via antenna 236. (0023J At UE
12Ox, an antenna 252 (or possibly multiple antennas)
receives the downlink signal from Node B 11O and
provides a received signal to a receiver (RCVR) 254.
'Receiver 254 processes (e.g., filters, amplifies,
frequency dowrscanverts, and digitizes) the received
signal and provides samples. A detector 256 processes
the samples to obtain received symbols, provides
received da symbols to a receive (RX.) data processor
260, and provides received signaling symbols to a EX
signaling processor 270. Detector 256 may be an
equalizer, a Rake receiver, etc. RX data processor 260
processes the received data symbols in a manner
complementary to the 



processing by TX data processor 220 and provides
decoded data for UE .12Ox RX signaling processor 270
processes the received signaling symbols in a manner
complementary to the processing by TX signaling
processor 230 and provides signaling information for
UE 12Ox. 0024J Controllers 240 and 280 direct the
operation at Node B HOx and UE 12Ox, respectively-
Memories 242 and 282 store program codes and data for
Node B 11Ox and UE 12Ox. respectively. [0025} FiG. 3
shows block diagram of a design of a Node B 11Oy a d a
UB 1.2Oy, ich ay also be one of the Mode Bs d UEs I
FIG. I . Node B  1Oy is equipped with multiple (T)
antennas 336a through 336t that may be used fo data
transmission othe downlink and data reception on the
uplink. UB 12Oy is equipped with multiple (R) antennas
352a through 352r that may be used for data
transmission on the uplink and data reception on th"
downlink. Each antenna may be a physical antenna,
virtual antenna comprising a antenna array and an
appropriate beamforraiug device, a antenna array with
a fixed weighting network, etc. A multiple-input
multiple-output (M[MO) transmission may be sent from
the T transmit antennas at Node B 1 iOy to the R
receive antennas at UE 12Oy. (0026} At Node B UOy, a
TX data and spatial processor 320 receives data for
all scheduled UEs, processes the data for each UE,
performs spatial mapping, n provides data chips to T
combiners 332a through 3321 A TX signaling processor
330 receives signaling information for all UEs,
processes the signaling information for each UE, a d
provides signaling chips to combiners 332a through
332t. Each combiner 332 combines the data chips from
processor 320 an the signaling chips from processor
330 and provides output chips to associated
transmitter 334 Each transmitter 334 processes its
output chips and generates a downlink signal, T
downlink signals from T transmitters 334a through 334t
are sent via T antennas 336a through 336t,
respectively. J9027J At UE 120y, R antennas 352a.
tbrough 352t receive the downlink signals from Node B
11Oy and provide R received signals to R receivers
354a through 354r, 



respectively. Each receiver 354 processes its received
signal and provides samples. A detector 356 processes
the samples from all R receivers 354 to obtain
received symbols, provides received data symbols to an
RX data processor 360, and provides received signaling
symbols to a 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 OE .1 2Oy. RX signaling
processor 270 processes the received signaling symbols
and provides signaling information for UE 12Oy. [002SJ
Controllers 340 and 3 0 direct the operation at Mode B
HOy and UH 12Oy, respectively. Memories 342 d 382
store program codes and t for Node B 11Oy and UE 12Oy,
respectively. ]QO29| The techniques described herein
may be used for vari o s wireless communication
systems such as Code Division Multiple Access (CDMA)
systems, Time Division M ltipl Access (TDMA) systems.
Frequency Division Multiple Access (FDMA) systems,
Orthogonal FDMA (OFDMA) systems, Single-Carrier FDMA
(SCFDMA) systems, etc. The terms "systems" and
"networks" are often used interchangeably. A CDMA
system ay .implement a radio technology such cdma20QO,
Universal Terrestrial Radio Access (UTRA), Evolved
UTR.A (E-UTRA), etc. cdma200Q covers IS-2000, 35-95
and S-856 standards. UTRA and E-UTRA r part of
Universal Mobile Telecommunication System (UMTS). UTRA
includes Wideband- CDMA (W-CDMA UMTS-FDD) and Time
Division Synchronous CDMA (TDSCDMA) (UMTS-TDD, low
chip rate UMTS-TDD, MgIi chip rate UMTS-TDD). A TDMA
system may implement a radio technology such as Global
System for Mobile Communications (GSM). An OFDMA
system may implement a radio technology such as Long
Tepu Evolution (LTE) (which is part of B-UTRAX IEEE
802.20, Flash- OFDM(r), etc. UTRA, E-UTRA ., UMTS, and
GSM are described in documents from an organization
named '"3rd Generation Partners-hip Project" (3GFP).
cdma2000 is described documents From an organization
named 3rd Generation Partnership Project T' (3G>P2).
These various radio technologies and standards are
known in the 



ait. For clarity, certain aspects of the techniques
are described below for UMTS, and 3GPP terminology is
used in much of the description below. 030J In UMTS,
data for UE is processed as one or more transport
channels at a higher layer. The transport channels may
carry data for one or more services, e.g., voice,
video, packet data, etc. The transport channels are
mapped to physical channels at a physical layer. The
physical channels are channelized with different
channelization codes a d are orthogonal to one another
n the code domain. J0031J 3GPP Release 5 and later
supports High-Speed Downlink Packet Access (HSDPA),
which is a set of channels and procedures that enable
high-speed packet data transmission on the downlink.
For MSDPA, a Node B sends data on a High Speed
Downlink Shared Channel (HS-DSCH), which is a downlink
transport channel that is shared by ail UEs in both
time d code. The BS-DSCH may carry data for o or more
UEs in each transmission time interval (TTI)- For
HSDPA, a 10 millisecond (ms) frame is partitioned into
2-ms subframes, each subframe covers three time slots,
and each m slot has a duration of 0.667 ms. A TII i
equal to one subframe for HSDPA and is the smallest
unit of time in which a UE may be scheduled and
served. The hari of the HS-DSCH i dynamic and may
change from TTI to TTL[0032J Table 1 lists some
downlink and uplink physical channels used for MSDPA
and provides a short description for each physical
channel. Table 1 {0033| r HSDPA, a Node B may use up
to fifteen 16-chip channelization codes with spreading
factor of 16 (SF 16) for the HS-PDSCH. The Node B may
also use a y number o 128-chip channel izati on codes
with spreading factor of 128 (SF- 128) for the
HS-SCXM. The number of 16-chip channelization codes
for the HS-PDSCH and the number of 128-chip
channelization codes for the HS-SCCH are configurable.
The channelization codes for the HS-PDSCH and BS-SCCH
are orthogonal variable spreading factor (OVSF) c d
that may generated in a structured manner based on a
OVSF code tree. The spreading factor (SF) is the
length of a channelization code. A 



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. 0034J A UE may be assigned p 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-SCCH. The 128-chip
channelization codes for the BS-SCCI-J are assigned to
the XJB at call setup and signaled to the UE via upper
layer signaling. The 16-chip channelization codes for
the HS-PDSCB are assigned dynamically and conveyed to
the UB via signaling sent on the HS-SCCH using one of
the 128-chip channelisation codes assigned to the UE.
100351 In the following description, HSDFA is
considered as having (a) up to fifteen HS-PDSCHs, with
each HS-PDSCH corresponding to a different i d-chip
channelizationcode, and (b) any number of HS-SCCHs,
with each HS-SCCO corresponding to a different 28-chip
channelization code, A UE may b e assigned up to four
HS-SCCHs for monitoring an l up to fifteen HS-PDSCHs m
given TTI, The HS-SCCHs assigned to the UE may be
associated with channel identifiers (IDs)- For
example, the BS-SCCH with the lowest channelization
code index (or simply, code index) may be given
channel ID of 1, the HS-SCCO with the second lowest
code index may be given channel ID of 2, the HS-SCCH.
with the third lowest code index may be given channel
ID of 3, and the HS-SCCH with the highest code index
may be given cha l ID of 4 , The channel D for the
assigned HS-SCCHs ay also be defined in other manners
such that there is a one-to-one mapping between
HS-SCCHs and channel IDs. Certain signaling
information may be conveyed via the channel IDs, as
described below. }0G36j HSDPA supports hybrid
automatic retransmission (BARQ), hic is aiso referred
to as Incremental redundancy 0R). With HARQ, Node B
sends a transmission for a transport block and may S
one or more retransmissions until the transport block
is decoded correctly by UE, or the maximum number of 



retransmissions lias been sent, or some other
termination condition is encountered. A transport
block may also be referred to as a data block a
packet, etc. A Node B may thus send a variable number
of transmissions for a transport block with HARQ.
[0037j I 4 shows example transmissions for HSDPA.
A.Node B y r one or more OEs in each TTI. The Node B
sends signaling for each scheduled UE on the HSS CHs
and sends data on the HS-PDSCHs two slots later. Each
UE that ht receive data on the HS-PDSCHs processes its
assigned HS-SCCHs i each TTl to determine whether
signaling has been sent for that UE. Each OE that is
scheduled in a given TTI may process the HS-PDSCBs to
recover data sent for that UE5 send a acknowledgement
(ACK) on the HS-DPCCH if a transpor t block is decoded
correctly, and send a negative acknowledgement (NAK)
on HS-DFCCH otherwise. Each UE may also estimate
signal-to-noise-and- iterference ratio (SINR),
determine a channel quality indicator (CQI) based on
the S.TNR estimate, and send the CQI along with the
ACSONAK on the HS-DPCCH approximately 7.5 slots from
the end of the corresponding transmission on the
HS-PDSCBs.[0038] FIG S shows a block diagram of a
design of TX data processor 220, TX signaling
processor 230. and combiner 232 at Node B 110x in FIG.
2. For clarity, the processing to send data and
signaling to one UE is described below. i;0039J Within
data processor 220, a data encoder 520 receives data
to send to the UES partitions the data into transport
blocks, and encodes each transport block based o a
coding scheme to obtain a coded block. Encoder 520
further partitions each coded block into multiple
redundancy versions and stores these r d d cy versions
in R buffer. Bach redundancy version may contain
different encoded information (or code bits) in a
coded block. Encoder 520 provides one redundancy
version of a coded block for each transmission of a
corresponding transport block. A demultiplexer
(Deaiux) 522 receives the redundancy version from
encoder 520, demultiplexes the code bits in. the
received .redundancy version, and provides code bits
to up to fifteen symbol mappers 524a through 524o for
p to fifteen HS-PDSCHs used for transmission. Each
symbol 



mapper 524 interleaves (or reorders) its code bits and
further maps the interleaved bits to data symbols
based on a modulation scheme. Symbol mappers 524a
through 524o provide data symbols to spreaders 526a
through 526o, respectively. Each spreader 526 spreads
its data symbols wth a 16-ch.ip channelization code
assigned to that spreader. Multipliers 528a through
528c> multiply the outputs of spreaders 526a through
52o with gains through G"js" respectively, a d
provides data chips for the fifteen HSPDSCHs. Gains G
through GD.IS determine the amount of transmit power
to use for the fifteen MS-PiDSCBs, and each gain may
be set to zero to disable the associated MSPDSCH. A
transport block size may be selected based on the
number of HS-PiDSCHs to use for transmission, and the
processing by encoder 520 may be performed based on
the selected transport block size. (0040} Within TX
signaling processor 230, a signaling mapper 530
receives signaling information to send to the UE i
each TXf  based on the received signaling information,
selects one or more specific HS-SCCHs from among K
HS-SCCHs assigned to the UE, where   K  4 for 3G P
Release 5 of UMTS but .may be higher in later
releases. In 3GPP Release 5 of OMTS the BiS-SCCH
carries the following information on a transmitted
data block: a modulation scheme (MS) (QPSK or X6-QAM
are possible in Release 5), a channelization code set
(CCS) that indicates which one(s) of the 15 possible
-ebip channelization codes are used for the transport
block, atransport block size (TBS), an HARQ process ID
(HID), a redundancy version (RV) 9 a new data
indicator (ND) that indicates whether a new transport
block or a repetition is transmitted, and a UE D of
the UE for which the data block is sent. I later
Releases, .more informatio.ii .may be transmitted on
HS-SCCH to upport new features such as 64 QAM.
modulation, lMO etc. Various types of signaling
information may be conveyed via the cha el .ID of each
selected HS-SCCH, as described below. This may then
reduce the amount of signaling information to send on
the selected HS-SCCH(S), Mapper 530 provides the
signaling information to one or more of K signaling
encoders 532a through 532k for the one or more
HS-SCCHs selected based on the received 



signaling information. Each encoder 532 encodes the
signaling Information based on a coding scheme and
provides a corresponding codeword to an associated
symbol mapper 534, Symbol mapper 534 maps the code
bits i the codeword to signaling symbols (e.g., based
on QPSK) and provides the signaling symbols to a
associated spreader 536. Spreader 536 spreads the
signaling symbols based on a 328-chip channelization
code C assigned to that spreader. Multipliers 53Sa
through 538k multiply the outputs of spreaders 536a
through 536k with gains Gs through G respectively, and
provide signaling chips for the K HS-SCCHs. Gains G
through GSK determine the amount of transmit power to
use for the K HS-SCCHs 5 and each gain may be set Io
zero to disable the associated. BS-SCCH. For example,
the gain for each selected HS-SCCH y be set to a
non-zero value, and the gain ibr each unselected
BS-SCCH may be set to zero. q(c)41.| Within combiner
232, a summer 540 suras the data chips -from
multipliers 528a through 528o in TX data processor 220
and the signaling chips from multipliers 538a through
538k m TX signaling processor 230. A multiplier 542
multiplies the output of summer 540 with a scrambling
code for the Node B and provides output chips to
transmitter 234. }0042J F G, <> shows a block diagram
of a design of TX data and spatial processor 320 at
Node B 11Oy in FlG. 3. For clarity, the processing to
send data to one UE is described below, I general, S
data streams may be sent in parallel from T transmit
antennas to R receive antennas, where S-SnUn (T, R} .
Within TX data and spatial processor 320, a
demultiplexer 620 receives data to send to the UB,
demultiplexes the data into up to T data streams, a d
provides the data streams to up to T data encoders
622a through 622t. In general, any number of data
streams up to min {T R) may bep sent fo the UE and the
number of data streams Io send ay be selected based on
channel conditions and/or other factors. Each encoder
2 partitions its data stream into transport blocks and
encodes each transport block based on a coding scheme
to obtain a coded block. Each encoder 622 further
partitions each coded block into multiple 



redundancy versions a d stores these redundancy
versions in an associated TR. buffer. When directed
(e.g., by controller 340), each encoder 622 provides a
selected redundancy version for a coded block to art
associated symbol mapper 624. Symbol mapper 624
interleaves the code bits in the selected redundancy
version and maps the interleaved bits to data symbols
based on a modulation scheme. [0043| A spatial mapper
626 receives the data symbols from symbol mappers 624a
through 624t and performs spatial mapping on the data
symbols based on a spatial mapping scheme. The spatial
mapping may be performed across all data streams for
each BS-PDSCH used for transmission. he spatial
mapping for each HS-PDSCH channelization code c in
each symbol period s may be expressed as: &..(>')
*>,(*> , E (I) where be(s) is a vector with up to T
data symbols to d on cliatme zstion code c i symbol
period & B . is a preceding weight matrix for
channelization code c, i d <.00 is a vector with up to
T output symbols for up to T transmit antennas. |0044|
Various spatial mapping schemes may be supported such
as space-time transmit diversity (STTD), closed loop
transmit diversity (CLTD), per antenna rate control
(PARC), code reuse BeIi Labs layered space-time
(CRBLAST), double-transmit 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, o e data stream
is sent from two transmit antennas, with the phase of
one antenna being adj usted to improve reception by
the UE. For CLTD the preceding weight matrix B . may
be selected from a set of four 2x.l vectors (1 e iA)T
[1 <r ] \ [1 e * '* ft c 4 f}, where r denotes
transpose. For PARC, up to T data streams are sent
from up to T transmit antennas, one data stream per
antenna. For CRBLAST, one data s rea is sent from up
to T transmitantennas. For both PARC a d CKBLAST,
preceding weight matrix B,. ay b e equal 



to an identity matrix J containing ones along the
diagonal and zeros elsewhere. For DTXAA., one or two
data streams are sent from two transmit nte a with
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 streams are
transmitted, or B <v may be selected from a set of
four 2 x 1 vectors ( P [1 e- g ) when only one date
stream is transmitted. Other spatial .mapping schemes
may also be supported. {0O45{ Spatial mapper 626
provides up to T streams of output symbols to up to T
CDMA modulators (MODs) 628a through 62St. Each CDMA
.modulator 28 may include a demultiplexer, up to
fifteen spreaders, n up to fifteen multipliers that
may operate as described above for demultiplexer 522,
spreaders 526a through 526o s and multipliers 52Sa
through 52So in FIG. 5 . Each CDMA modulator 2S
demultiplexes its stream of output symbols into up to
fifteen substreams for up to fifteen. HS-PDSCHs,
spreads the output symbols in each substream with a
16-chip channelization code for the associated
HS-PDSCH, and multiplies the output of the spreading
operation 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 to
fi e n data chip streams for up to fifteen HS-PDSCMs
to a associated combiner 332. }0046| TX signaling
processor 330 may be implemented in the same manner as
TX signaling processor 230 FlG. 5. TX signaling
processor 330 may map signaling information for the UE
to one or more of the K HS-SCCHs assigned to the UE,
process the signaling mformatioa for each HS-SCCB, and
provide up to K signaling chip t e s for y to K
HS-SCCHs. [00471 Each combiner 332 may include summer
and a multiplier that may operate as described above
for summer 540 and multiplier 542 in FKx 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 chi with a scrambling code for the Node IB, and
provide output chips to art associated transmitter
334.[004Sj Node 1JOx in FIO. 2 may send one data
stream to a UE. Node B 11Oy in FIG. 3 may send one or
more data streams to a UE Various parameters may be
selected tor each at stream, e.g., based on feedback
information received from the UE. For example, a
modulation scheme, a transport block size, and a
channelization code set may be selected for each data
stream, e.g., based on CQl received from the IJE. The
modulation scheme may be QPSK 5 l -QAM, etc. The
transport block s z may indicate the size of each
transport block as well as a code rate to use for each
transport block. T channel ati code set ay indicate
one ox raore specific 16-ch.Ip c.ha.n.rteH.zatIq codes
to use for a data stream. For each data stream, the
selected transport block size may be provided to the
data encoder for that stream, the selected modulation
scheme y be provided to the symbol mapper{s) for that
stream, and the selected channelization code set may
be provided to the sp.reader(s) or CDMA modulatory)
for that stream. [0049J S transmissions for S
transport blocks may be sent in a given TT for S data
streams, where 1 S < T . The number of transport
blocks sent in a TTI may be equal to the number of
data streams sent in that TTL A new transport block
may he sent for a data stream whenever an ACK is
received from the UE for a prior transport block. A
redundancy version may also be selected for each
transmission of a transport block. For 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 transport
block may be provided to the data encoder for that
stream. {0050J Table 2 gives signaling Information
that may be sent o an HS-SCCH according to 3GPP
Release 5 of UMTS for transmission sent O the
HS-PDSCHs. The first column of Table 2 lists signaling
parameters, the second column gives the parameter 



sU2e (m number of bits), and the third column gives a
short description of each parameter. The signaling
information carried o the HS-SCCH as described in
Table 2 may change in later Releases.Table 2 lOOSiJ In
3GPP Release 5 of UMTS, the transport block size (TBS)
indicated by the 6- b i value in the TBS field i s
defined as function of (i) the modulation scheme
{e.g., QPSK or .6QAM in Release 5) indicated by the
modulation scheme field and (Ii) the number of
channelization codes indicated by the channelization
code set (CCS) field. For a given combination of
modulation scheme and number of channelization codes,
there are 63 possible values for the transport block
size. A value of all ones i the TBS i ld is used to
indicate that the transport block size is the one that
was signaled n a previous transmission in case of
retransmission. [00521 Table 3 gives one desiga of g
al ng information that may be se t 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 da stream, and the third and fourth columns give
the parameter size when two transport blocks are sent
for two data streams. The transport block size,
redundancy version, and ew data indicator are seat
separately for primary and secondary transport blocks
when two transport blocks are sent. Different and/or
additional ig al g information may also be sent on the
HSSCCH( S) in other designs.Table3 J0053J In general ;
a Node B may s  any signaling information for t ra smi
ssion of a transport block to allow a UE to recover
the transport block. For example the signaling
information may convey coding and modulation sc
channelization codes, HARQ parameter precoding weight
etc. The signaling information ma be processed as a
message or scheduling information word (SlW) protected
with a cyclic redundancy check (CRC) sura, scrambled
-with a UE ID of a recipient UE, and sent on one of
the HS-SCCHs assigned to the UE. The UE may monitor
its assigned HS-SCCHs. Upon 



being scheduled, the OE may decode a signaling message
sent on one of the assigned HS-SCCHs and a then be bl
to decode the transmission sent on the HS-FDSCHs.
{0054J Jn general, a Node B may send one or multiple
transmissions to a UE in a given TTI, where each
transmission may be for a different transport block.
The Node B maysend sufficient signaling information
for each transmission to allow the UE to decode that
transmission. The signaling information for each
transmission may be sent in a separate signaling
message. Alternatively, signaling information for
multiple (e.g., all) transmissions in a TH may be sent
in a single signaling message. {O055J En an aspect; to
reduce signaling overhead, a Node B conveys some
signaling information via the channel ID of each
HS-SCO-I used to send si al g information. The Node B
sends remaining slgnaliag information. o" the selected
HS-S CH{s)Various types of signaling information may
be conveyed via the channel IDs 5 as described below.
{Q05 J In one design, multiple signaling messages are
sent cm multiple HS-SCCHs for .multiple transmissions
sent on the HS-PDSCHs in a given TTI,  the channel IDs
of the HS-SCCHs convey which signaling message applies
to each transmission. For a p e, a Node B may send two
data streams simultaneously from two or more transmit
antennas to a UE, In each TTI in which the UE is
scheduled, the Node B may send two signaling messages
for two transmissions of two transport blocks in two
data streams. Each signaling message may include the
parameters in Table 2 and/or other parameters. The
Node B may send the two signaling messages on two
HS-SCCHs. The channel Ds (or channelization code
indices) of these two HS-SCCHs may be used to convey
which signaling .message applies to each data stream.
}OO57J The identification of the signaling message for
each data stream may be based on a predetermined
mapping between channel IDs of the HS-SCCHs and data
streams. For example, the predetermined mapping may be
as follows:  The signaling message for the first data
stream is sent on the HS-SCCH with the lowest code
index o g all HS-SCCHs assigned to the UE or all
HS-SCCHs 



used to send signaling to the UE * The signaling
message for the second data stream is sent on the
HS~SOCH with the 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 ail assigned or
used. HS-SCCHs. J005S} 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 h assigned HS-SCCH raay be
used for the ti-th data stream, where - 1 2 I this
case, appropriate HS-SCC Hs .raay be selected for use
based on the data streams being sent. The
predetermined mapping may also be between selected
HS-SCCHs and data streams. In this case, any HS-SCCHs
may be selected from among the assigned HS-SCCHs, and
the M selected HS-SCCH may be used for the n-th data
stream. The predetermined mapping between channel IDs
and data streams may also be defined in other manners
n general, the predetermined mapping may be such that
the signaling message for each data streamM may be
ascertained based on the channel ID of the HS-SCCB
used to send that signaling message. Multiple
signaling messages may thus be mapped to specific data
streams without incurring additional overhead. Q05 I A
U may be able to ascertain the number of data streams
being sent in a given TTl based o the number of
signaling messages received n the TTL each TTJ, the UB
may ascertain that a single data stream is transmitted
if only one signaling message is received on single
HS-SCCH, multiple data streams are transmitted if
multiple signaling messages are received o lti l
HS-SCCHs, or no data streams are transmitted if no
signaling messages are received on any assigned
HS-SCCHs. Dynamic switching between single and
multiple data streams may be easily supported without
incurring additional overhead. [OG60J As an example, a
Node B may send two data streams with. PARC under 



favorable chaaneJ conditions a may send single data
stream with ST 'D or CLTD under poor channel
conditions. The channel conditions may be determined
based o CQIs received from IXE. The Node B may
dynamically switch between two-stream PARC and
single-stream transmit diversity based era channel
conditions. The Node B .may send a single signaling
message when transmitting a single data stream with
transmit diversity and may send two signaling messages
when transmitting hvo data streams with PARC. Each
signaling message y convey peril eat information to
decode the associated data stream, J0061.J PX 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
(UB #1) monitors the four HS-SCCHs, which are assigned
to the UE. In this example, HS-SCCHs #1, #2 3 and #4
are sent using 128-chip charmejizati an codes with
indices of 8 10, 13, a d 15, respectively,  n general,
any code indices may be used for ih BS-SCCHs. The
channel IDs (e.g., 1 2 3 and 4) of the four HSSCCHs
may be determined based on the relative values of the
code indices instead of the actual code indices.
(0G62{ UE # 1 is not scheduled in TTJ m, and no
signaling messages are sent to UE # 1 on y of the four
HS-SCCHs. UB # ! is scheduled with two rmnsrmssi oris
of two transport blocks for two data streams i TTl m 1
. A sig a ing message for t e first data stream is
sent on HS-SCCH 1 and a signaling message for the
second data streamis sent cm HS-SCCH #3. The signaling
message sent cm HS-SCCH #1 in TTl m + \ may convey
various parameters for the transmission sent in this
TTI for the first data stream., which may be sent from
antenna # 1 with PARC. The signaling message sent on
HS-SCCH 3 in TTI m -f 1 may convey various parameters
for the transmission sent i this TTI for th second
data re which may be sent from antenna #2. J0063J UB
#1. is ot scheduled in TTI in 2 . UE # 1 is scheduled
with one transmission for one ata stream i TTI m+3 ,
and a single signaling message is sent to UE # 1 on
HS-SCCH #2. This signaling message may indicate that
only one 



transmission is sent to UE 1 in TTt m 3 using a
transmit diversity scheme that is configured for UE #
.!. The signaling message sent on HS-SCCH #2 in TT / 3
may also convey various parameters for the
transmission sent with transmit diversity in this TTl
. UB # 1 is not scheduled in TTI in + 4 . UE # 1 is
scheduled with two transmissions for two data streams
in TTl m - , A. signaling message for the first data
stream is sent on HS-SCCH #3, and signaling message
for the second data stream is sent on HS-SCCH 4, The
signaling message sent on HS-SCCH #3 in TTI m-v 5 may
convey various parameters .for the transmission sent
in this TT for the first data ea . The signaling
message sent on HS-SCCH! #4 in TTI m + 5 may convey
various parameters for the transmission s&nt m this
TTJ. for the second data stream. |0064J In the example
shown in F.G. 3, a predetermined mapping between
selected HSSCCHs and data streams is used to send
signaling messages. Any HS-SCCHs may be selected each
TTL an the signaling message for each da stream is
mapped to one of th& selected HS-SCCHs based on the
predetermined mapping. A given BS-SCCH may carry
signaling messages for different data streams in
different TTIs. For example, HS-SCCH #3 carries a
signaling message for the second data stream in TTJ
-kl and a signaling message for the first data s ream
in TTI m - 5 . {O Sj 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 M3M0 or non~MIMO operation or for multiple data
streams in MJMO operation. For example, file channel
IDs y b used to convey all or psrt of y of the
signaling parameters shown in Table 2 or 3 for one or
ttialtipie data streams. The number of information i t
at 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 beconveyed if four HS-SCCBs are
available. These two bits may be used for various
types of signaling information for one or multiple
data streams, described below. I 0 J The channel IDs
of the HS-SCCHs may used to convey channelization code
information for the HS-PDSCHs. The 120 possible
channelization code sets may be 



divided into multiple disjoint or parti ally
overlapping groups so that each channelization code
set is placed i t least one group. Each g o p may be
associated with a different channel ID or HS-SCCH. A
channelization code set may then b e selected from one
of the groups and sent on the associated MS-SC  . For
example, the 1.20 possible channelization code sets
may be divided into four groups, with each group
containing approximately 30 channelization code sets.
A selected channelization code set may then be
conveyed by (a) the channel ID associated with the
group containing the selected channelisation code set
and (b) a 5~b.it index for this channelization code
set within the group. The 5-bit index may be seat on
the HS-SCCH. |0067| In BSDPA, a channelization code
set contains one or more consecutive channelization
codes in the OVSF code tree and is conveyed by code
index for the starting channelization code and the
number of channelization codes in the set. There are
15- x possible channelization code sets for a starting
channelization code index of x . One or more starting
channelization code indices may be associated with
each channel ID or HS-SCCH. A selected channelization
code s i may then be conveyed by (a) the channel D
associated with the starting channelization code index
for the selected channelization code set and (b) the
number of channelization code in this set, which may
be sent o the HS-SCCH. The channel IDs y also be used
to convey which direction to count channelization
codes in the OVSF code tree, e.g., from 0 to 15 or
from 15 down toO. {006$! e channel IDs may also be
used to convey modulation information. Different
channel IDs may be associated with different
modulation schemes, e.g., QPSK, .16- QAM, etc. A
selected modulation scheme .may then be conveyed by
the associated channel D. {0069J The channel IDs may
also be used to convey transport block size
information, AH possible transport block sizes may be
divided into multiple disjoint or partially
overlapping groups so that each transport block si e
is placed in at least one group. 



Each group may be associated with a different channel
TD of HS-SCCH. A selectedtransport b lock size ay then
be conveyed by (a) the channel ID associated with the
group containing the selected transport block si and
(b) a index for the selected transport block size
within the group, which may b e sent on the HS-SCCH,
JQG70J The channel IDs may also be used to convey HARQ
process ID information. AU possible HARQ process IDs
may be divided into multiple disj oint or partially
overlapping groups so that each HARQ process ID is
placed in at least one group. Each HARQ process D
group may b associated with a different channel ID. A
given HARQ process may then b e conveyed by (a) the
channel ID associated with the HARQ process ID group
containing the selected HARQ pi oces ID and (b) an
index for the selected HARQ process D -within the
group, which may b e sent on the HS-SCCH. For example,
channel D #1. m convey a first HARQ process ID,
channel ID #2 may convey a second HARQ process ID,
etc. I.007J.J A group si e of one may be used for
channelization code set, transport block size, HARQ
process ID, etc. A group with a size of one may b
apped to a channel ID. The group may be conveyed by
the associated channel ID, and an index into the group
would not need to be sent on the HS-SCCH. i0072| The
channel IDs may also be used to convey new data
indicator and/or redundancy version information. A
predetermined sequence of redundancy versions (e.g.,
Va, Vb, Vc . Vd, etc.) may be defined (e.g., at call
setup). Different transmissions of a transport block
may be associated with different chanad IDs. For
example, channel 3D 1 may convey the first
transmission (Va) for the transport block, channel D
#2 may convey the second transmission (Vb) for the
transport block, etc. The new data indicator is
conveyed by sending signaling information on channel
]D  . (00731 For MIMO, the channel IDs of the BS-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. Each combinatio n of groups may
be associated with a diff erent channel ID of HS-SCCH.
n 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 data streams, combination 1 .may
include group #1. and group #1, combination #2may
include group #1. and group #2, combination #3 may
include group 2 and group #1, and combination 4 may
include group #2 and group #2, for the two to be
transmitted data trea s respectively. The first group
in the combination may contain the channelization code
set for the first data stream, and the second group
may contain the channelization code set. for the
second data stream. For example, combination #3 may be
selected if the channelization code set for the first
data stream is i group #2 and the channelization code
set for the second data stream is in group #1. (0074J
I another design, different combinations of starting c
eli a i n code indices may be defined for multiple
data streams. For example, combination # 1 may include
code indices 0 and S, combination #2 may include code
Indices 2 and 6, combination 3 y include code indices
4 and 7, and. combination #4 may include code indices
6 and 10. Combination. #2 may be selected if the first
data stream has a starting channelization code index
of 2 and the second data stream has a starting
channelization code index of 6. In yet another design,
the multiple data streams have the same starting
channelization code Index but may have different
numbers of channelization codes. In. this case,
different starting channeli at io code indices
(instead of different combinations of starting
channelization code indices) for the multiple data
streams .may be associated with different channel IDs.
In yet another design, the .multiple data streams have
the s e channelization code set. The description for
conveying channelization code information for one data
stream may then be applicable for multiple data
streams. }0075| The channel IDs may also be used to
convey modulation information for multiple data
streams. Different channel Ds may be associated with
different 



combinations of modulation schemes for the multiple
data streams. The combinations y 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
dat streams, combination # 1 may include 16-QAM and l
-QAM, combination #2 may include l -QAM and QPSK, and
combination #3 may include QPSK and QPSK.. Combination
#2 .may be selected if i -QAM. i used for the first
data stream and QPSK used for the second data stream.
ore combinations may be defined if higher order
modulation schemes are supported and/or if more than
two datastreams are sent. A selected combination of
modulation schemes may be conveyed by the associated
channel JD. JQ07 J The channel IDs may lso be used to
convey transport block z information for multiple data
streams. AU possible transport block sizes m 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 at stream.
Each combination of groups may b e associated with a
different channel ID of HS-SCGH. For example,, the
possible transport block sizes may be divided into two
groups # 1 and #2, with each group containing
approximately half of the possible transport block
sizes. For two data streams, combination # 1 may
include group # 1 and group # 1 combination #2 may
Include group # 1 and group #2, combination 3 may
include group #2 and group L and combination #4 may
include group #2 and group #2. The first group in the
combination may co tai the transport block size for
the first data stream, and the second group may
contain the transport block si e for the second data
stream. j0077| The channel IDs may also b used to
convey HARQ process ID, new data indicator and/or
redundancy version information for multiple data
streams. Different combinations may be defined for any
of the information and may b e associated with dif
rent channel IDs. (0O78J The channel IDs may also b
used to convey informatio on transmit antennas 



used to send one or more data streams. A UE may
estimate the SlNR of each of the T transmit antennas
and select one or more transmit antennas for
transmission to the UE. A Node B may receive the
antenna selection from the UE and may make a fitted
selection of one or more transmit antennas. Different
transmit antennas or different combinations of
transmit antennas may be associated with different
channel IDs. The transmit anten.na(s) used for
transmission by the Node B may be conveyed by the
associated channel ID. {0079J The channel IDs may also
be used to convey information on preceding weight
iairix or vector used to send one or more data
streams. For CLTD - four precod n weight vectors may
be associated with four channel Ds. A selected
preceding weight vector may then be conveyed by the
associated channel ID. For D-TXAA, two precoding
weight matrices may be associated with two channel Ds
or two pairs ofchannel IDs. A. selected precod pig
weight matrix may then be conveyed by the associated
channel. 3D. Preceding weight matrices and vectors for
other spatial mapping schemes may also b e associated
with channel IDs and convey by the channel IDs. }0080J
The channel IDs may also be used to convey information
on receive antennas to e for data reception. Different
combinations of receive antennas may be associated
with different channel IDs. The combination of receive
antennas to use for data reception may be conveyed by
the associated channel ID. As example for two receive
antennas, combination #1. may i dicate use of both
receive a e a combination 2 may indicate use of a
primary receive antenna, etc. [008 The channel IDs may
also be used to convey scheduling information for a
UE. For example, channel ID # 1 may indicate continued
operation, channel ID #2 may indicate that the UE will
not be scheduled for a first predetermined amount of
time (e.g., 100 iis), channel ID #3 may indicate that
the UE will not be scheduled for a second
predetermined amount of time (e.g., 50 ms), etc. The
UE may use the scheduling information to go to sleep
during the time that it will not be scheduled. (082{
In general, the channel IDs of the HS-SCCHs may be
used to convey any 



signaling information. Each channel ID .may he
associated with certain signaling mfo pnat oi certain
interpretation of a signaling parameter, et The
interpretation of the channel IDs or Uhe information
associated with the cliaraiel IDs may be defined
priori by specifications or may be determined 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 messages (e.g., Radio
Resource Control (RRC) messages in UMTS). The
interpretation may be nd nt on whether MlMO or
non-MIMO operation is being employed, the
characteristics of the data transmission to the UB,
etc. 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 DB and used until it is changed.
JO83{ For clarity, the techniques have b specifically
described for HSDPA in UMTS. Ih HSDPA, multiple
signaling channels (or HS-SCCHs) are defined with
multiple channelization codes and used to d signaling
information. The techniques may also be u d for other
communication systems in which multiple signaling
channelsare defined with other system resources. For
exa pl , tha multiple signaling channels may be
defined by (a) different time slots in a system using
TDMA, (b) different sets of subcarriers i a system
using FDMA, orthogonal frequency division multiple
access (OFDMA) or single-carrier frequency division
multiple access (SC-FDMA), (c) different sets of
suboarriers i different symbol periods, etc. The
techniques rosy also be used for sending signaling
information on the downlink as well as uplink. {0084J
FIC shows a process 800 for sending signaling and
data. Process 800 may be performed by a Node B for
downlink transmission (as described below) or by a VB.
for uplink transmission (not described below). [0085J
A Node B may communicate with a UE to associate
different signaling information, different signaling
parameter values, or different interpretations of
signaling parameter values with a plurality of
signaling channels (block S12). TIie Node 



B may select at least one signaling c l from among the
plurality of signaling channels based on first
signaling information (block 814}. The Node B may send
second signaling information on the at least one
selected signaling channel to convey the first and
second signaling information (block 816). The Node B
may send at least one data stream o at least one data
channel in accordance with the first and second
signaling information (block 818). |0OS6| For blocks
814 and 81s the Node B may select at least two
signaling channels from among the plurality of
signaling channels and send at least two signaling
messages for at least two data streams o the at least
two signaling channels. The Node B may also select at
least two signaling channels om 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
signaling messages on the at least two signaling
channels, e.g., as shown in FKx 7. In both cases, the
first signaling information may convey which signaling
message is applicable to each data stream. The first
signaling information may be based on a predetermined
mapping between signaling channels and data streams,
e.g., the n-th (available or selected) signaling
channel way cany signaling information for the n-th
data stream. |OO87| The first signaling information
may also convey various types 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 maybe associated with a plurality of groups
of channelization codes, one signaling channel for
each group of channelizatiox* codes. A signaling
channel may then be selected based on the group
containing the at least one channelization code used
for data transmission. The first signaling information
may also comprise information on at least one
modulation scheme used for data transmission. For
example, the plurality of signaling channels may be
associated with a plurality of combinations of
modulation schemes for multiple data streams, one
signaling channel for each combination of modulation
schemes. The first signaling information may also
comprise information on at least one 



transport block size used for data transmission,
information on preceding weights tised for data
transmission, information OH at least one transmit
antenna used for data transmission, i formation on at
least one receive antenna to use for data reception,
HARQ information (e.g., new data indicator and/or
redundancy version), scheduling information, etc. The
first signaling information may be for one data stream
or multiple data streams. The second signaling
information may comprise any of the information in
Table 2 or 3 and/or other signaling information. The
selection of the at least one signaling channel in
block 814 may also be dependent O the signaling
information being sent  n one design, the at least one
signaling channel may be selected based on the first
signaling information when enabled by third signaling
information, and the second and third signaling
information may be sent on the selected signaling
channel(s) to convey the first, second, and third
signaling information. The at least one signaling
channel may be selected based on the first signaling
information when the third signaling information is
within a set of values and may be selected without
regard to the first signaling information when the
third signaling information is not within the set of
values. For example, the second signaling information
may be for a channelization code set, and the third
signaling information may be for a modulation scheme.
The at least 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 QFSK
is used. The plurality of signaling channels may
correspond to a plurality of channe ization codes, a
plurality of time slots, a plurality of sets of
subcaraers, or a plurality of power settings/levels
used for sending signaling information. For example,
the plurality of signaling channels may correspond to
the !HS-SCOrIs used for HSI Ai UMTS. As another
example, a power level of 20 dBm may corresponding to
one signaling channel and o e interpretation of the
transmitted signaling information, a power level of 30
dBm may corresponding to another signaling channel and
another interpretation of the transmitted signaling
information, etc. 



[0090] FI .9 shows a process 900 for receiving
signaling and data. Process 900 may be performed by a
UE for downlink transmission (as described below) or
by a Node B for uplink transmission (not described
below). (0OSM.J A UB may communicate with a Node B to
associate different signaling information o r
different signaling parameter values o r different
signaling parameter interpretations with a plurality
of signaling channels (blade 912). The (JE may receive
at least one signaling channel from among the
plurality of signaling channels in a. given TTI (block
914). The V E may obtain first signaling information
based on the at. least one signaling channel (block
916). The first Information may be any of the
information described above. Th U E may decode the at
least one signaling channel to obtain second signaling
information sent on the a t least one signaling
channel (block 9.IS), The UE may then process at least
one data ckmnel m accordance with the first and second
signaling information to recover at least one data
stream (block 920). [0092J Those of skill in e art
would understand that information and signals may b e
represented using any of a variety of different
technologies and. techniques. For example, data,
instructions, commands, information, signals, bits,
symbols, and chips thai may be referenced throughout
Che above description may be represented by voltages,
currents, electromagnetic waves, magnetic fields or
particles, optical Fields o r particles., o r any
combination thereof. {0093J Those of skill would
further appreciate that the various illustrative
logical blocks, od le circuits, and algorithm steps
described in connection with the disclosure herein may
b e implemented as electronic hardware, computer
software, or combinations of both. To clearly
illustrate this interchangeabiiity 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 system.
Skilled artisans may implement the 



described functionality i varying ways for each
particular application, but. suchimplementation
decisions should not be interpreted as causing a
departure from the scope of the present disclosure.
{0094| The various illustrative logical blocks,
modules, and. circuits descri b d m connection with
the disclosure herein may be implemented or performed
with a generalpurpose processor, a digital signal
processor (DSP), a application specific integrated
circuit (AS C), a field programmable gate array (FPGA)
or other programmable logic device, discrete gate or
transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions
described herein. A generalpurpose processor may be a
microprocessor, but in. the alternative, the processor
may be any conventional processor, controller,
microcontroller, or state machine. A processor may
also be implen.ien.ted as a combination of computing
devices, e.g., a combination of a DSP and a
microprocessor, a plurality of microprocessors, one or
more .microprocessors in conjunction with a DSP core,
or any other such configuration. J0095| The steps of a
method or algorithm described in connection with the
disclosure herein may be embodied directly in
hardware, in a software module executed by processor,
or m a combination of the two. A. software module may
reside in RAM .memory, flash memory, ROM memory, EPROM
memory, EBPROM memory, registers, hard disk a
removable disk, a CD-ROM, or any other form of storage
medium known in the art, An exemplary storage medium
is coupled io the processor such that the processor
can read information from, a d write information to,
the storage medium, the alternative, the storage
medium ay be integral to the processor. The processor
and the storage medium may reside i an ASC. The ASC
may reside in a user terminal n the alternative., the
processor and the storage medium may reside as
discrete components in a user terminal . {0096} The
previous description of the disclosure is provided to
enable any person skilled it* the art to make or use
the disclosure. Various modifications to the
disclosure will be readily apparent to those skilled
in the art, and the generic principles defined 



herein may be applied to other variations without
departing from the spirit or scope of the disclosure.
Thus the disclosure is not intended to be limited to
the examples described herein but is so be accorded
the widest scope consistent with the principles and
novel features disclosed herein.1009?! WHAT S CLAIMED
IS:CLAIMS 1. An apparatus comprising: a processor to
select at least one signaling channel from among a
plurality of signaling channels based on first
signaling information, and to send second signaling
information on the at le ast one selected g ali g
channel to convey the first and second signaling
information; and a ory coupled to the processor. 2.
The apparatus of claim 1, wherein the processor
selects the at least one signaling channel from among
the plurality of signaling channels based on the first
signaling information when enabled by third signaling
information, and sends the second and third signaling
information on the at least one selected signaling cha
el to convey t e first, second, and third signaling
information. 3. Th apparatus of claim 2, herein the
processor selects the at least one signaling channel
based on the first signaling information when the
third signaling information is within a set of
values., a d selects the at least one signaling
channel without regard to the first signaling inform
ation w en the thud signaling information is ot within
the set of values. 4 . The apparatus of claim 2,
wherein the second signaling information comprises
information on at least one channelization 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. 6. The apparatus of claim I, wherein t e
processor selects at least two 



signaling channels from among the plurality of
signaling channels, and sends at least two signaling
messages for at least two data streams o the at least
two selectedsignaling channels, wherein the first
signaling information conveys which signaling message
is applicable to each data stream. 7. The apparatus of
claim wherein the processor selects at least two
signaling c an e from among the plurality of signaling
channels, maps at least t o signaling messages for at
least two data streams to the at least two selected
signaling channels, and sends the at least two
signaling messages o the at least two Signaling
channels, wherein the first signaling Information
conveys which signaling .message is applicable to each
data stream. S The apparatus of claim I wherein the
first signaling information is based a predetermined
mapping between signaling channels and data streams,
with an n-th signaling channel carrying signaling
information for an. n-th data stream. 9. The apparatus
of claim  wherein the first signaling information
comprises information on at least one channelization
code u d for data transmission. .10. The apparatus of
claim 9-, wherein the plurality of signaling channels
are associated with plurality of groups of
channelization codes, one signaling channel for each
group of channelization codes, a d wherein the
processor selects a signaling channel from among the
plurality of signaling channels based o group
containing the at least one channelization code used
for data transmission. .1 1. The apparatus of claim !
wherein the first signaling information comprises
information on at least one modulation scheme used for
data transmission. 12. The apparatus of claim Ii,
wherein the plurality of signaling channels are
associated with a plurality of combinations of
.modulation schemes for multiple data str eam one
signaling channel for each combination of modulation
schemes. .13. The apparatus of claim i wherein the
first signaling information comprises inforrnation on
at least one transport block size used for data
transmission..14. Th apparatus of claim I wherein the
.first signaling information comprises information on
precodmg weights used for data transmission. 



.15. The apparatus of claim I wherein e first
signaling information comprises information on at
(east one transmit antenna used for data transmission.
16. The apparatus of claim 1 wherein the first ig i g
Iniorma&ort comprises information o at least one
receive antenna to use for data reception. Yl. The
apparatus of claim L wherein the first signaling
information comprises hybrid automatic .retransmission
(HARQ) process JD information. 18. The apparatus of
claim i wherein the first signaling information
comprises redundancy version information, 19. The
apparatus of claim 1, wherein the first signaling
information comprises indication of new transmission
or retransmission of a data block. 20. The apparatus
of claim 1 wherein the first signaling information
comprises scheduling information. 2 . The apparatus of
ciaim 1, wherein the processor communicates with a
user equipment (UE) to associate different signaling
information with the plurality of signaling channels.
22. The apparatus of claim 1, wherein the processor
communicates with a user equipment (UE) to associate a
plurality of signaling parameter values with the
plurality of signaling channels.23. The apparatus of
claim 1, wherein ih& processor communicates with a
aser equipment (UE) to associate a plurality of
interpretations of signaling parameter values th the
plurality of signaling channels. 24. The apparatus of
claim L wherein the plurality of signaling channels
correspond to a plurality of channelization codes used
for sending sig al g information. 25. The apparatus of
claim 1, wherein the plurality of signaling channels
correspond to a plurality of time slots used for
sending signaling information. 26. The apparatus of
claim 1 wherein the plurality of signaling channels
correspond to a plurality of sets of subcarriers used
for sending sig l information. 



27. The apparatus of claim 1, wherein the plurality of
signaling channels correspond to a plurality of
predetermined power settings used for e di g signaling
information. 28. The apparatus of claim L wherein the
plurality of signaling channels correspond to a
plurality of Shared Control Cha els for High Speed
Downli k Shared Channel (HS-SCCHs). 29. A TTJethod
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
signaling information. 30. The method of clair 29,
further comprising: sending at least one data stream
o" at least one data channel in accordance with the
first and second signaling information.3 1. The method
of claim 29, wherein tile selecting {lie at least one
signaling channel comprises selecting at least two
signaling channels from among the plurality of
signaling cha els and mapping at least two signaling
messages for at least two date streams to the at least
two signaling channels, wherein the sending the second
signaling information comprises sending the at least
two signaling .messages o the at least two signaling
channels, and wherein the first signaling information
conveys which signaling message is applicable to each
data stream 32. The method of claim 29, wherein the
plurality of signaling channels are associated with a
plurality of groups of channelisation codes, one
signaling channel for ac group of channelization
codes, a wherein the selecting the t l i 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
transmission. 33. T method of claim 2% further
comprising: communicating with a user equipment CUE)
to associate di fe e t signaling information or a
plurality of signaling parameter values with the
plurality of signaling channels. 34. An apparatus
comprising: means for selecting at least o signaling
channel from among a plurality of signaling channels
based on first signaling information; and means for
sending 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 for sending at lea
t one data stream on at least one data channel in
accordance with the first and second signaling
information.36. The apparatus of claim 34, wherein the
plurality of signaling channels are associated with a
plurality of groups of channelization codes, o
signaling h nel for each group of channelization
codes, and wherein the means for selecting the at
least one signaling channel comprises means for
selecting a signaling channel from among the plurality
of signaling channels based on a group containing at.
least one channelization code used for data
transmission. 37. A processor readable media for
storing instructions to: select at least one signaling
channel from among a plurality of signaling channels
b&se on first signaling information:; and send second
signaling information on the at least one selected
signaling channel to convey the first and second
signaling information. 3$, The processor readable
media of claim 37, and further for storing
instructions to; 



send at least one data stream on at least one data
channel i accordance i the first d second signaling
information. 39. An apparatus comprising: a processor
to receive at Jeast 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 channel to obtain second signaling
information sent on the at least one signaling
channel; and a memory coupled to the processor. 40,
The apparatus of claim , 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.4 1. The apparatus of claim
I, wherein the processor communicates with a Nude B to
associate different signaling information or different
signaling parameter values with the plurality of
signaling channels. 42. A method comprising: receiving
at least one signaling channel from among a plurality
of signaling channels; obtaining first si a i g i
formation based on the at least one signaling channel;
and decoding the at least one signaling channel to
obtain second signaling information sent on the at
least one signaling channel. 43. The method of claim
42, further comprising; processing at least one data
ch l in accordance with the first and second signaling
information to recover at least one data stream.. 44.
The method of claim 42, further comprising:
communicating with a Node B to associate different
signaling Information or different signaling parameter
values with the plurality of signaling channels. 45.
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 channel; and means for decoding
the at least one signaling channel to obtain second
signaling information sent on the at least one
signaling channel. 46. The apparatus of claim 45,
further camprising: means for processing a least one
data channel ia accordance with the first and second
signaling information to recover at least one data
stream.47. A apparatus comprising: a processor to map
at least one signaling message for at least one data
stream to at least one signaling channel based on a
predetermined mapping, d to send each of the at least
one signaling message o a different one of the  least
one signaling channel; and a memory coupled to the
processor. 48. The apparatus of claim 47, wherein the
predetermined mapping allows a receiver to determine
which one of the at least one signaling message is
applicable for each of the at least one data stream
based on the signaling channel used ibr each signaling
message. 49. The apparatus of claim 47, wherein the
processor selects the at least one signaling 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. 


