WO 2005/050852 PCT/US2004/038683 [0001] METHOD AND SYSTEM
FOR PROVIDING CHANNEL ASSIGNMENT INFORMATION USED TO
SUPPORT UPLINK AND DOWNLINK CHANNELS [0002] FIELD OF
WINNENIFYON [0003] The present invention is related to a wirgl&gs52004/038683

communication system. More particularly, the present invention is related
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108 nesdataridisatosddst (H-ARQ). Fast link adaptation is achieved by
fast scheduling DL transmissions in a base station, coupled with fast layer 1 DL
signaling channels. The signaling chanmnel, a high speed shared control channel
(HS-SCCH), conveys radio resource allocation information to a plurality of
wireless transmit/receive units (WTRUs).

{0006] In frequency division duplex (FDD), an HS-SOGH is sent by means
of a spreading factor (SF) = 128 channelization code during a three (3) time slot
transmission time interval (TTI). The HS-SCCH indicates that data would be
transmitted to a WITRU on a high speed downlink shared channel (HS-DSCH)
after a particular time offset. The HS-SCCH carries the following information: 1)
channelization-code-set information (7 bits); 2) modulation scheme information (1
bit); 8) transport-block size information (8 bits); 4) H-ARQ process information (3
bits); 5) redundancy and constellation version (3 bits); 6) new data indicator (1
bit); and 7) a WTRU identity (16 bits).

10007] The HS-SCCH is sent over three (3) time slots (2 ms TTI), but
consists of two {2) fields. Field 1 (first time slot) contains channelization code

mapping and modulation format information; and field 2 (second and third time



bit); and 7) a WTRU identity (16 bits). [0007] The HS-SCCH is sent over
three (3) time slots (2 ms TTI), but consists of two (2) fields. Field I (first
time slot) contains channelization code mapping and modulation format
information; and field 2 (second and third time slots) contains transport
block size, H-ARQ information, redundancy version and a new data
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assignment information for an enhanced uplir S
approach is conceptually simple, there are many disadvantages with this scheme,

such as WTRU complexity, WTRU battery efficiency, and DL spreading code
~ usage.
[0010] Therefore, an efficient EU channel assignment scheme is necessary

for supporting both an EU and an HSDPA operation.

f0011] SUMMARY

[0011a] In accordance with a first aspect of the present invention, there is provided
a method for providing channel assignment mformation for an enhanced uplink
(EU) channel and a high speed downlink packet access (HSDPA} channel, the
method comprising: a wireless transmit/receive unit (WTRU) receiving channel
assignment information for assigning a radio resource for the WTRU via a control
channel and an indication of whether the radio resource is for an EU channel or an
HSDPA channel; and the WTRU either transmitting data via the EU channel or
receiving data via the HSDPA channel using the radio resource based on the

indication.

2.



(EU) channel and a high speed downlink packet access (HSDPA)
channel, the method comprising: a wireless transmit/receive unit (WTRU)
receiving channel assignment information for assigning a radio resource
for the WTRU via a control channel and an indication of whether the radio
urce is for an,EU cha nel or an hannel; and th U
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control channel, the UL channel and the DL channel. The WTRU recelves
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appropriate action based on whether the message is for assigning radio
resources to the UL channel or the DL channel.
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[0013] In another embodiment, a method and time-slotted wireless
communication system is provided. The system includes at least one
Node-B, a radio network controller (RNC) which controls the Node-B. and
at least one WTRU which communicates with the Node-B via a common
control channel, a UL channel and a DL channel. The RNC transmits a
message to the WTRU indicating which time slot TTis support UL channel
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transmissigns. [0014] BRIEF DESCRIPTIO
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DIMENTS [85501 The pPgsent invention will be described with
timrefépehddsterimerdiivihgiiglrensubissainsliike numerals represent like
elements throughout. [0021] Hereafter, the terminology "WTRU" includes
but is not limited to_a_user (ég#/pment a m%bile station, a fixed or mobile
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access point'or any other type of interfacing device in a wireless

undgigiershie gprugnction with the accompanying drawing wherein:

[0016] Figure 1 is a biock diagram of a wireless communication system

operating in accordance with the present invention;

[0017] Figure 2 is a look-up table for channelization code set mapping in an

HSDPA, which is utilized in conjunction with the system of Figure 1; and

[0018] Figure 3 is a flowchart of a process including method steps for

implementing uplink channel assignment signaling in accordance with the

present invention.

[0019] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0020] The present invention will be described with reference to the
drawing figures wherein like numerals represent like elements throughout.
[0021] Hereafter, the terminology "WTRU" includes but is not limited to a
user equipment, a mobile station, a fixed or mobile subscriber unit, a pager, or
any other type of device capable of operating in a wireless environment. When
referred to hereafter, the terminology "Node-B" includes but is not limited to a
base station, a site controller, an access point or any other type of interfacing

device in a wireless environment.



WO 2005/050852 PCT/US2004/038683 [0022] The present invention is
applicable to any type of wireless communication systems such as
UMTS-time division duplex (TDD) and FDD, time division synchronous
woodesdipgsion multiple access (TDSCDMA), code division mAGKipR&dtess3
2000 (CDMA 2000), and CDMA in general or any other type of wireless
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information for both UL and DL transmissions. [0026] The Node-B 104 is
agiERmerEd 1 Tnspbor oy rrEpBA and Rutperairsioormémsibnessly-
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includes an RNC 102, a Node-B 104, and a WTRU 106. The Node-B 104 is
controlled by the RNC 102, and dynamically allocates radio resources for both UL
and DL transmissions from and to the WIRU 106. Three channels are
established between the Node-B 104 and the WIRU 106. The channels are a DL
channe! 108, a UL channel 110, and a conymon control channel 112. The common
control channel 112 is utilized for transmission of channel assipnment
information for both UL and DL transmissions,

[0026] The Node-B 104 is configured to support an HSDPA and EU
operation. Therefore, each Node-B 104 dynamically allocates radio resources for
DL and UL transmissions to and from the WI'REU 106 through an HS-DSCH and
an EU channel, respectively. The radio resources assignment information for
both the HS-DSCH and the EU is transmitted through the common control
channel 112.

[0027] In accordance with the present invention, the common coniroel

channel 112 is utilized for the transmission of radio resources assignment
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an EU channel, respectively. The radio resources assignment information
for both the HS-DSCH and the EU is transmitted through the common
control channel 112. [0027] In accordance with the present invention, the
woamranssentrol channel 112 is utilized for the transmissioRQH/T&ai64/038683
resources assignment -4 WO 2005/050852 PCT/US2004/038683
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of the present inyentign, indication that a particular radio resource is
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mapping currently used in the HSDPA. An HS-SCCH uses seven (7) bits
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resources for UL transmjssion, rather . .. .
is used for assigning rg&m resources or indicating that the demodulated

transmission is for UL transmission, not DL transmission. Therefore, if the
WTRU 106 determines that a channelization-code-set corresponds to one of the
impossible combinations of Figure 2, the WIRU 106 recognizes that the
transmission is for assignment of radio resources for ULI transmission, rather
than DL transmission, or that the codes corresponding to the channelization-
code-set are assigned to UL transmissions.

[0029] In accordance with a second embodiment of the present invention,
an indication that a particular radio resource is assigned for UL transmission is
provided by means of a WTRU-gpecific CRC. Under current HSDPA
specifications, a WIRU-specific CRC is contained in an HS-SCCH field 2. A 16-
bit CRC is computed from the information to be transmitted, and the computed
CRC is masked with a unigue 16-bit WITRU identity (ID). The masked CRC is
transmitted to a WTRU 106 as a WT'RU-specific CRC.

[0030] In accordance with the second embodiment of the present invention,

this WTRU-specific CRC is modified in a unique and deterministic way to



than DL transmission, or that the codes corresponding to the
channelization- code-set are assigned to UL transmissions. [0029] In
accordance with a second embodiment of the present invention, an

windicatisathat a particular radio resource is assigned for UIPSIERISPR{SSigR183
is provided by means of a WTRU-specific CRC. Under current HSDPA
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provi e y “means of a WTRU-specific masking sequence. Under current
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atﬁ’@wwl%é%l ende for an EU, not DPA or examp e,

inverted 16-bit CRC generated in the second embodiment may be used to derive
the 40-bit long masking sequence. If the WTRU 106 succeeds in decoding the
received transmission with a WIRU-specific masking sequence, the WITRU 106
recognizes that the transmission is intended for an HSDPA, and if the WTRU
106 succeeds in decoding the received transmission with an inverted WTRU-
specific masking sequence, the WTRU 106 recognizes that the transmission is
intended for an EU.

10033] With this method, the WITRU 106 can make the distinction whether
an BU or an HSDPA channel assignment has been fransmitted after having
received only field 1 of the HS3-SCCH transmission.

{0034} Alternatively, WIRU IDs are allocated by the network in such a
way that a particular WTRU ID does not collide with another WTRU ID. For
example, a first WIRU’s inverted ID for EU may be used to indicate a second
WTRU’s HSDPA service. Therefore, simultaneous detection of presence of a UL
resource assignment channel and an HS-SCCH is facilitated.



masking on field 1 is modified in a unique and deterministic way to
indicate that a transmission is intended for an EU, not for an HSDPA. For
example, the inverted 16-bit CRC generated in the second embodiment
winwyeassed to derive the 40-bit long masking sequence. HEREYWHPREFB683
106 succeeds in decoding the received transmission with a
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transmisgion in “odd” TT1s is for a UL resource assignment channel. By not
allowing a transmission for an HS-SCCH to be transmitted in “odd” TTlIs,
backwards compatibility with R5 WTRUs can be ensured. The same set of
SF=128 resources can be used for an HS-SCCH and a UL resource assignment
channel. |

[0038] In accordance with a fifth embodiment of the present invention, an
indication that a particular radio resource is assigned for an EU is provided by
means of layer 1 indication on an associated DL dedicated channel (DCH). One
or more bits on the associated DL DCH are used to indicate imminent occurrence
of a UL resource assignment channel as opposed to an HS-SCCH by means of a
fixed and pre-determined timing relationship.

[0039] Figure 3 is a flowchart of a process 200 including method steps for
implementing UL channel assignment signaling in accordance with the present
invention, After the process 200 iz initiated (step 202), a message for radio
resource assignment is transmitted via a common control channel from a Node-B
104 to a WIRU 106. The WTRU 106 receives and demodulates the message



inform a WTRU 106 in which TTIs to expect an HS-SCCH or a UL
resource assignment channel. Under current R5 HSDPA specifications,
fifteen (15) time slots include one (1) frame, and three (3) time slots
wiholidiesenie (1) TTI. "Even” TTIs may include, for example PGRTE S804 3
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réecetdafee Bithtafilhieshodinment ghthenirssentiplenikaningnonadicatien

that a particular radio resaurce js assigned for.an EU.is ided b
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108 then Gites eppropel biesactidhe (aksgoiited Dinh@gcarthadeditvindiche
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to an HS-SCCH by means of a fixed and pre-determined timing

WEBHH masotsornirp reastly whenthpitilizs olaiesrsppiigiaanmgdure
vmeﬁmdlﬁmml_f@n I'UEJ&@%@H@@ ipliti@mia@ @edﬁ%stgmmaﬁm'tgnp&_hmgdﬁm via
gECqprdance with,the present, invenfian, After the ]{Oﬁtﬁﬁ?ﬁ%ﬁ initiated

step 2 ,a messageu%r raéﬁo resource assignmentiIs ransmﬂ’f]éltf via a
iomingrietmbalksh dnndi S RNt Bi4@Utwod ANSTRIITHOE WiredAsTiRE)

pr B ALERNES ANCLHCMOAH IHE WRRTNEESATEhaE WQMRARINR08 Zransmit
PCT/US2004/038683 using E)redetermlned codes every predetermined

aprelRfresdhnléle\edy DHSIPEdRE0R9™he WTRU 106 then determines
[0bd1e messaygeis thierdesniostienVERUpkofdsien208wA and described

W\}{gl;lrxlz'g?e-rs n%gl Iocp(i':e ec;.'rrgef gmq)eoallilljllllélel s,f ?trvgili el’{{ggﬁeszgt(;(fad by those skilled in
the art that various changes in form and details may be made therein without

departing from the scope of the invention described hereinabove.
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the WTRU 106 determines that the message is intended for the WTRU
106, the WTRU 106 determines whether the message is for the
assignment of radio resources for DL transmission or UL transmission
implementing one of the embodiments of the present invention described
above (step 208). The WTRU 106 shgfitakes appropriate actions (step
210) depending on the decision in step 208 to receive or transmit data
packet via DL or UL channels. For example, the WTRU 106 may
recagnize gxagtiyhwiefnto ;bﬁ’d)ﬂ@dlﬂ% actlatadeceptioneIacesidienariartheblan
channel 108 or when to |n|t|a é%t%tra Smls Jolrégrocedure via

enhgfice AHaK1 1Y, b%n?&ﬂﬁk/ QRED PRk SRR ST A)

chaiieaNiRGiaaesketifanthe WTRU with a fixed two (2) slot offset,
whereas the presentJ vention can i %&e WTRU Wh?‘é‘a# s an
o or ORI A PRt Olh AR TR (o oA SRR Aggment
infd@R4Qp Vb asawgsliﬂg%nﬁam haﬁ)bﬁ%rf@a[i&W&ﬂMShMEaﬂddleﬁaﬂbachnd an
. W|th re ﬂfrenc referred embodiments, | erstog%@g%| g I
indigatian H WS RECOSRoTSRRER G T a? 8“&‘8 fifs“h sagoet
andherein without departing from the scope of the invention described

inabave. -8 CLAIMS L A meth iding channe! t
e SR ST SAARECEUDIA )t SRAGT S G dpede 1o e

HSoowninio peckeh @ deessl{tiSRRA) bhwdnel thedmiatdiach comprising: a
wireless transmit/receive unit (WTRU) receiving channel assignment
information for assigning a radio resource for the WTRU via a control
channel aritharmibicatioolafwhetherdnetiadindiestnrde jgdoidad EUusing a

channel.or an HSDPA ¢ d the WT ither trans
st R SR o A R T B S oL L gHE and
therd8DFasqurasbased on the indication. 2. The method of claim 1 whereln
the indication is provided by using a
3. The method of claim 1 wherein the indication is provided by using a

WTRU-specific cyclic redundancy check (CRC).



set of mapping combinations for chaimelization codes for one of the EU
channel and the HSDPA channel. 3. The method of claim 1 wherein the
indication is provided by using a WTRU-specific cyclic redundancy check
(CRC). -9 4. The method of claim 3 wherein a WTRU-specific CRC used
for assigning the radio resource for the EU channel is an inverted version
of a WTRU- specific CRC used for assigning the radio resource for the

HSOPA chihneRshatheeliy of BBsH PwhefeliMherRtitatbR fs used for
assiayided: BYdisiRg A TR Udspetifismasking seanenes. Rrdonitglasw TRU-

transmit/receive unit (WTRU) comprising: a transceiver for receiving
SPEEHinnBI Al RIS E G SAF AT SSRGSt dr the

WTRU and an indication of whether the radio resource is for an enhanced
uplink (EU) channel or a_high speed downlink packet access (HSDPA

channel: andaeshrdiRk ?&ﬂi@the‘mﬁaﬁhﬁﬁﬁ%ﬁ%%@@é@%aﬁﬁ%mﬁ a

WTRCERABE flataa i the diSkRA channel using the radio resource based on
the indication. 7. The WTRU of claim 6 wherein the indication is is

provided by using a set of mapping combinations for channelization

codes for thevitd|ehamnghar e NSRA ®EtD L dtadritend/ TRU of claim
6 wherein the indication is provided by using a WTRU-specifi¢c cyclic .
reddh dARESF BIFE oG REE) 92 THERA RIS BF OIS BHOHErIR g for "assigning a

rad W FRbsREBIH I CRE RSt iofn assieniog treviadieresonige fesdhe&ld for an
channel is an inverted version of a WTRU- specific CRC used for

ennguge malinke (HUR channel Jarta, M- 18E50 AlGR | PSR ArR RS &)

cha@helaimd8 wherein the indication is provided by using a WTRU-specific
masking sequence.
a ccgntro er for either transmitting data via the EU channel or receiving data

via the HSDPA channel using the radio resource based on the indication.

7. The WTRU of claim 6 wherein the indication 1s is provided by using a
set of mapping combinations for channelization codes for the EU channel or the

HSDPA channel.

8. The WTRU of claim 6 wherein the indication is provided by using a

WTRU-specific cyelic redundancy check (CRC).
9. The WTRU of claim 8 wherein a WTRU-specific CRC used for

assigning the radio resource for the EU channel is an mverted version of a WTRU-

specific CRC used for assigning the radio resource for the HSDPA channel.
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11. The method of claim 1 wherein the indication is provided by radio
resource control (RRC) context signaling. 12. The method of claim Il
wherein separate radio resources are used for assigning the radio
resource for the EU channel and the HSDPA channel. 13. The method of
claim 11 wherein separate transmission time intervals (TTIs) are used for
assigning the radio resource for the EU channel and the HSDPA channel.
14. The method of claim 1 wherein the indication is provided by layer 1
si%nabing I5e TWE T BlRfiglagnvhybiereie thaiindicatoprisvitediteddiye a
radio resource control (RRC) context signaling. 16. The WTRU of claim
WU insialtt Sekiatesralf8 Esources are used for assigning the radio
resource for the EU channel and the HSDPA channel. 17. The WTRU of

claim 15 wherein separate trans ion.time intervals (TTI d for.
assighing tﬁE & ARFEP: 8(11 ?r]] %@1 nﬁ’ﬁ: ﬁ%lﬁ%lﬁ§€9ﬁ§e§ﬁ%‘ﬁﬁ%

resd@cd BendOl RIROf dlaine & wgﬁzﬁﬁm;the indication is provided by layer 1
signaling. -l

12.  The method of claim 11 wherein separate radio resources are used for

assigning the radio resource for the EU channel and the HSDPA channel.

13.  The method of claim 11 wherein separate transmission time intervals
(TTIs) are used for assigning the radio resource for the EU channel and the HSDPA

channel.

14.  The method of claim 1 wherein the indication is provided by layer 1

signaling.

15.  The WTRU of claim 6 wherein the indication is provided by radio

resource control (RRC) context signaling.

16.  The WTRU of claim 15 wherein separate radio resources are used for

assigning the radio resource for the EU channel and the HSDPA channel.
17.  The WTRU of claim 15 wherein separate transmission time intervals
{TTIs) are used for assigning the radio resource for the EU channel and the HSDPA

channel.

18.  The WTRU of claim 6 wherein the indication is provided by layer 1

signaling.
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