i000%] METHOD AND SYSTEM FOR PROVIDING CHANNEL
ASSIGNMENT INFORMATION USED TO
SUPPORT UFLINK AND DOWNLINE CHANNELS

100021 FIELD OF INVENTION

{00037 The present invention is related t6 a wireless communization
system. More pariienlsrly, the present invention is related to & method and
gystem for providing channe] assignment information te support uplink and
downlink fransrmissions.

{0004} BACRKGROUND

180051 High speed downlink packet access (FISDPA) has been devaloped to
increase downlink (DL) efficiensy and throughput iIn  universal mobile
telecommunication systermn {UMTS) Release § (B5) wideband code division
multiple accass (W-CDMA) systems. The key advantages of EISIYPA as compared
to UMTS ROO/R4 are fast and dynamic ink adeptation in the DL and s fastlayer
-1 byhrid automatic repeat reguest (H-ABQ). Fast ink adaptation is ashieved by
fast seheduling DL transmizsions in & base sbation, coupled with fast laver 1 DL
signaling channels. The signaling charinel, 2 high speed shared control channel
(BE8-8CCH), conveys radio resource allocation informstiorn to & plurality of
wireless tranerait/receive wnits (WIRUIs)

{G006] In frequency division duplez (FDD), an H5-8CCH is sent by means
of 2 spreading factor (SF) = 126 channslization code during a three (3) time siot
transmission Hre mterval (TTD. The HS-5CCH indicates that dats would be
trensmitted to 8 WTRU on & high speed downlink shared channel (H5-DSCH)
after a particular time offset. The HS-SOCH carries the foliowing information: 1)
channehzation-code-sot nformation {7 bits), 2) rnodulation seheme information (1
bit); 3) trangpori-block size information (6 bita); 4) B-4REG process information {3
bitsl §) redundancy and constellation version (8 bitg); 6 new dats mdiceter (1
bit): and 7) & WIRU identity (18 bits).

16607 The HS-8CCH is sent over three (8) time slots (2 ms TTL), but
consiste of two {2) Helds. Field 1 (first time slot) containe channelizetion code

mepping and modutation format information; and field © {second and third time



slots) contains trapsport block size, H-ARQ information, redundansy version and
& new date indicator alo;zg with 8 WIRU-specific cyciic redundancy check (CRC),
10008 Alternatively, an enhended uplink (BU)) increases uplink (T7L)
efficiency and threughput. H-ARQ and Node-B scheduling is part of the EU,
Similar te an HEDPA, & new shared DL comtrel chennel for BEU operaiion
provides fast and dynamic allocation of UL radio resources for UL transmissions.
The sphared DL control channel for the BU needs to ensure low allocation
latenciet and efficient radio resources management for UL transmissions.
Hereinafter, the shared DL control channel for the purposes of an BU is simpiy
raferred to as & Ul resource assignment chennel.
10008} In order o implement an BU along with an HESDPA another UL
resource assignment channel for the U coudd be introduced on top ofan existing
HS-8CCH for an HEDPA. Thus, #t iz possible to infroduce # sepsrate set of
8F=128 DL channels as Ul resouree assignment channeis. With this approach, &
WTRU would be reguired to monitor ope or xmore UL resource assignwment
chammels in addition to the HS-8CCHs for an HEDTA operation. Althonph this
approeach is chncsprually simple, there are many disadvantages with this scheme,
such as WIRY complexity, WIRU battery efficiency, and DL spreading code
usage.
[0016) Therefors, an efficient BU channel assignment scheme is necessary

for supporting botk ar EU and an HSDPA operation.

10011 SUMMARY

j0012) In one embodiment, the present invention is 5 method and wireless
comminication system for providing channel sssipnment imformation for
supporting a UL ¢hanne! and a DL channel. The system includes at least one
Node-B and st least one WIRL. The WIRU cormmunicates with the Node-B viz
2 common control chanpel, the UL channel and the DL channel. The WIRU
receives & mepsage from the NodeB vie the commen mnmi charmel. The
message inciudes an indication of whether the message is intended for assigning
radio resources to the Ul channel or the DL channel. The WIRU dstermines

whether the message is intended for the WIRU and, if so, the WIRU determines



whether the message is for assigning radio resources to the UL channel or the DL
channel. The WTRU takes an appropriate action based on whether the message is for
assigning radio resources to the UL channel or the DI channel.

[0013] In another embodiment, the present invention is a method and time-
slotted wireless communication system. 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 channe]
and a DL channel. The RNC transmits a message to the WTRU indicating which time
slot TTIs support UL channel transmissions and which time slot TTls support DL
channel transmissions.

[0013a] According to an aspect of the invention, there 18 provided a method for
utilizing channel control information associated with enhanced uplink (EU)
transmission, implemented by a wireless transmit/receive unit (WTRU), the method
comprising: receiving information via radio resource control (RRC) signaling;
receiving downlink (D1 control information for at least EU transmission in at least
one fime slot, wherein the DL control information is at least a first type or a second
type, and wherein the DL control information of the first type and the DL control
information of the second type are received via a same channel, and wherein the DL
control information is masked with a forty bit WTRU specific code sequence;
determining whether the DL control information is intended for the WTRU based at
least upon the forty bit WTRU specific code sequence received in the at least one
time slot and the information received via RRC signaling; determining that the DL
control information is the first type or the second type based upon the forty bit
WTRU specific code sequence and the information received via RRC signaling; and
utilizing the DL control information of the first type or the second type for at least EU
transmission on a condition that the DL control information is intended for the
WTRU.

[0013Db] According to another aspect of the mvention, there is provided a
wireless transmit/receive unit (WTRU) comprising: circuitry configured to receive
information via radio resource control (RRC) signaling; circuitry configured to
receive downlink (DL) control information for at least enhanced uplink (EU})
fransmission in at least one time slot, wherein the DL control information is at least a

first type or a second type, and wherein the DL control information of the first type



and the DL control information of the second type are received via a same channel,
and wherein the DL control information is masked with a forty bit WTRU specific
code sequence; circuitry configured to determine whether the DL control information
is intended for the WTRU based at least upon the forty bit WTRU specific code

sequence received in the at least one time slot and the information received via RRC
signaling; circuitry configured to determine that the DL control information is the first
type or the second type based upon the forty bit WITRU specific code sequence and
the information received via RRC signaling; and circuitry configured to utilize the DL
control information of the first type or the second type for at least EU transmission on

a condition that the DL control information 1s intended for the WTRU.

[0014] BRIEF DESCRIPTION OF THE DRAWINGS

[0015} A more detailed understanding of the invention may be had from the
following description of a preferred example, given by way of example and to be
understood in conjunction with the accompanying drawing wherein:

[0016] Figure 1 is a block diagram of a wireless communication system
operating in accordance with the present mvention;

[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

mnvention.

[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 wircless

environment.

3a



10022) The present invenmfion is apphcable o sny type of wireless
communication systems such as UMTS-time division duplex (TDD) and FDD,
time division synchromous code division multiple access (TDSCDMA), eode
diviston multiple access 2000 (CDMA 2000), and CDMA in general or any other
type of wireless commmunication system,

6023 The features of the pregent invention may be mmcorporated into an
inteprated sivenit (IC) or be configured in a cireuit eomprising a multitude of
intercoonesting components.

10024) " The pressnt inveniion will be described in reference to an HEDPA
end an BT, and the terms HEDEA and BT ére used mierchangeably with DL
and UL, respectively. However, it should be undersiood that the referencs to an
HEDPA and an BU is just for describing the preferred embodiment of #he prosent
invenition, and the teachings of the nresent inveniion may be applied to any
gystem for ntﬂiﬁng a common control channpe! for transmitiing shannel
-aegigrment information for both Ul and DL trensmissions simultanesusty.
10025] Fignyre I it & block diagram of & system 100 for supporting UL end
DL opersfions in accordance with fhe present invension. The syatem 100
inciudes an RNC 102, 2 Node-B 104, and 2 WIRU 108, The Node-B 104 i=
controlied by the RNC 102, and dynemically afiocaies radio resources for botn UL
and DL transmissions from and fo the WIRU 108, Three chapnels sre
established between the Node-B 104 and the WIRU 108, The channels are 2 DL
epaznpel 108, & UL channel 11C, and a common control channel 112, The common
control chamnel 112 is whilized for trapsmiasion of channel assipmmend
information for both UL and DL transmissions,

[0025]  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 end from the WTRT 108 through an H5-DSCH and
an BU cnannel, respectively. The radic resources assignment information for
both the HS-DSCH and the EU ie trapsmitied through the commen zontrol
chenmel 112,

10027 In accordance with the present invention, the cormmen control

channe! 112 iz utilived for the transmission of radiv respurces assignment



information for both UL and DL transmicsiopns and & epecific indication is
provided to distinguish whether the radio resource assignment is for either Ul or
DL transmission. Therefore, the common contrel channe} 112 oceupies & shared
Deraciio Tesourse space, es defined by & sef of 8P=128 channelization endes, for
both DL and UL transmissions simultaneously, and the WIEDU 106 iz confignred
to recognize whether & partioular (ranerission is intended for assigning radio
resources for the DL or the UL transmissions.

{0028] In accordance with 2 firet embodiment of the present invention, an
indicetion that & particular radio rescurce is assigned for & UL transmission is
provided by meszns of ope or more of the impossible combinations i the
channelization code set mapping in & current HEDPA. Figure 2is 2 loock-nptable
for chemnelization code seb mapping currenily used in the KEDPA. An HS-SCCH
nges geven (7) bits to inform the WIRT 108 whish SF=186 channelization codes
ere used for the corresponding HE-DSCH, Out of the 128 possihis combinatinns,
eight {8) combinations are not currenily used in an HSDPA (see the inbeled
*redundant area" in Figure 2. One or more of the eight (8) unused combinations
i used for assigning radic resources or indicefing that the demodulated
transmizsion 15 for UL transmission, not DL transmission. Therefors, if the
WTRU 106 determines that e channelizafion-code-get corresponds to one of the
impossible combinations of Figure 2, the WTRU 106 recognizes that ihe
transmission is for assiznment of radic resources for UL transmission, rather
than DL transmission, or that the codes corresponding to the channelizafion-
code-set are mssigned to UL transmizsions.

16025} in accordance with a second embediment of $he present invention,
an fndication that & particnliar radio resouree is zssigned for UL transmission is
provided by means of 2 WIRU-specific CRC. Under current HSDPA
specifications, 8 WTRU-gpecific CRC is contained in an BE5-80CH Geid 2. 4 16
bit ORC ie computed from the information to be fransmitted, and the computed
CRC is masked with & unigue 18-bit WTRTU identity (ID). The masked CRC 18
trangmitted $6 & WIRD 108 ez 3 WIRU-gpecific CRC.

{0080 in accordance with the second embodizpent of the present invention,

this WIRU-specific CRC is modified in 2 wnigue snd deferminishic way to



indicate that the demodulated trapemission is for UL transrowssion, rather than
DL transmission, For example, s WIRU-gpecific CRC eomputed for an HSDPA g
inverted for an EU before performing & channel coding. A WTRU 106 performs
two (27 different comparisons, praferably simunltanesusty, in performing s CRG of
the received transmission. If the WIRTU 106 succeeds in decoding the received
transmission with 8 WTRU-specific CRC, the WTRU 106 recognizes that the
trensmission iz miended for an HEDPA and ¥ the WIRU 106 succeeds m
desoding the recefved transmission with an inverted WIRU-specific CRC, the
WTRU 106 recognizes that the trepsmission is intended for an BT,

15081 In accordance with & third emboediment of the present invendion, an
indication that & particular radio resotwrce is assigned for an EU is provided by
means of & WIRU-specific masking secuence. Under current HEDPA
specifications, & 40-bit sequence of field 1 is masked with a 40-bit WIRU-specific
intermediate code seguence which 1s generated from & 16-bit WTRU ID.

1b0a2) In accordence with the third embodiment, the WTRU-specific
masking on field 1 is modified in 2 unigue and deterministic way to indicate that
s trangmission is intended for an BU, not for an HSDIPA. For example, the
inverted 16-bit ORO pensrated in the second embodiment may be used fo derive
the 40-bit long masking sequence. If the WIRU 106 succeeds in decoding the
recetved trapsmission with 28 WIRU-specific masking segnence, the WTIRU 106
recognizes that the {ransmission is intended for an HSDPA, and if the WIRU
106 succeeds in decoding the received transmission with an inverted WIRU-
specific masking sequence, the WIRT 106 recognizes that the transmission s
intended for an EU,

[0033]  With this method, the WIRU 106 can make the distinciion whether
an EU or an HSDFA chanpel assignment has been fransmitied after baving
received only field 1 of the HS-SCCH transmission,

- [O084] Alternatively, WIRU IDe are sliocated by the network in such &
way that & partieniar WEIRU ID does not coliide with spother WIRU ID. For
exampie, a first WIRU's inverted ID for EU may be used to indicate a second
WTRU s HEDPA service. Therefore, siipultaneous detechion of presencs of 2 UL

resource assignment channe! and axn HS-8CCH is facilitated.



10085] in accordance with e fourth embodiment of fhe present invention, an
indication that 2 particular radic resource iz asgigned for an BU i provided by
means of radio resouree control {RRT} context signaling. Preferably, & Node-B
104 aliocatss sepurate radio resources for fransmission of UL radic resources
sssignment and DL radio resources sssignment. Alternatively, an RNC 102
aliocates separate radic resources for fransmission. of UL radic rescurces
assignment and DL radio resources assignmoent by using RRC signaiimg
messeges.

[086] For exemple, an RRC sigpsaling message from the RNC 102 may
inform & WTRL 108 in which TTIs to expeet an BHES-BCCH or a UL rescurce
assignment chanpel. Under current B HSDPA specifications, fifteen (15) fime
slots inclode one (1) frazpe, ang thres (3) {ime slots includs one (1) TTL “Bven”
TTs may include, for example, tims slois 2, 4, 6, 8, 10, 12 and 14, and “odd” TTis
mey include, for exarople, time slote 1, 3, 5,7, 8, 11, 13 and 15,

iyl in aceordance with the presentinvention, an RRC tranemits signals
indicating that = transmission in “even” TTis i1z for an HS-BOCH and =
transrission in “edd” TTIz is for a UL resource assignment chaonel By not
allowing & transmission for an HS-SCCH to be fransmitted in “odd” TTls,
backwards compuatibiiity with B WIRUs carn be ensured. The same set of
SF=128 resources can be used for an HES-SCCH and & UL resmires assignment
channel,

10038 In accordance with & ffth embodiment of the present invention, an
indication that a particular radio resource is assigned for an EU 15 provided by
means of layer 1 indicafion on an associated DL dedicated channel (DCH), One
or moTe bits on the assuoiated DI DICH are used to indicatse imminent coonrrance
of & UL resource assignment channel as opposed fo an H5-8CCH by means of
fized and pre-determined iming relationship.

jocas) Figure 8 is & flowchart of & process 200 including method steps for
implementing UL channe! assignment signaling in aceordance with the present
invention. After the process 200 i¢ initiated (step 202, & message for radic
resource assignMment is transmitied via a common control channe] from 2 Node-B
104 to @ WIRU 1068, The WTRU 108 receives and demodulates the message



psing predetermined codes every predetermined TTI, for example, every 2 ms
(step 204). The WIRU 106 theo determines if the message is infended for the
WTRL 106 (step 208). A WIRU-specific ORC mey be ubilized for this puvpose. If
the WIRU 106 deterraines that the message iz intended for the WIRU 106, the
WTRL 108 determines whether the message iz for the assignment of radio
resources for DL transmission or UL transmission implementing ane of the
embodiments of the present invention deseribed above (step 208). The WIRU
106 then takes approprisie actions (step 210) depending on the decision in step
208 to recsive or transmit date packet via DL or UL channels. For example, the
WIRU 105 may recognize exactly whan te infiisiize & date recepiion procedure
viz the DL channel 108 or when to initialize 8 data transmission procedure vin
the UL chanpel 110, Currently, an HS-8CCH for an HSDPA announces an
incoming data packet for the WIRU with 2 fixed two (2) slot offset, whereas the
present invention can inform the WIRU when it has an opportunity te transmit
a packet vis the UL, (e.g., four slots from now).

10040 While this invention has been particularly shown and deseribed
Witk reference to preferred embodiments, it will be understood by those skilied in
the art that various changes in form and details may be made therein without
departiﬁg from the scope of the invention deseribed hereinabove.
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CLAIMS

What is claimed is:

1. A method for utilizing channel control information associated with
enhanced uplink (EU) transmission, implemented by a wireless transmit/receive unit
(WTRL), the method comprising:

receiving information via radio resource control (RRC) signaling;

receiving downlink (DL) control information for at least EU transmission i at
least one time slot, wherein the DL control information is at least a first type or a
second type, and wherein the DI, control infoormation of the first type and the DL
control information of the second type are received via a same channel, and wherein the
DL control information is masked with a forty bit WI'RU specific code sequence;

determining whether the DL control information is intended for the WTRU
based at least upon the forty bit WTRU specific code sequence received in the at least
one time slot and the information received via RRC signaling;

determining that the DL control information is the first type or the second type
based upon the forty bit WTRU specific code sequence and the information received via
RRC gignaling; and

utilizing the DL control information of the first type or the second type for at
least EU transmission on a condition that the DL control information is intended for

the WTRU.



2. The method of claim 1 wherein the same channel 1s a channel that

uses a same channelization code.

3. The method of claim 1 wherein the same channel is a code channel.

4. The method of claim 1 wherein the DL control information includes

hybrid automatic repeat request (H-ARQ) information.

5. The method of claim 1 wherein the DL control information includes EU

radio resource assignment information.

6. The method of claim 1 wherein the DL control information is received

from a Node-B.

7. The method of claim 1 wherein the information received via RRC

signaling is from a radio network controller (RNC).

8. A wireless transmit/receive unit (WTRU) comprising:

circuitry configured to receive information via radio resource control (RRC)
signaling;

circuitry configured to receive downlink (DL) control information for at least
enhanced uplink (EU) transmission in at least one time slot, wherein the DL control
information is at least a

~10-



first type or a second type, and wherein the DL control information of the first type
and the DL control information of the second type are received via a same channel,
and wherein the DL control information is masked with a forty bit WTRU specific
code sequence;

circuitry configured to determine whether the DL control information is
intended for the WTRU based at least upon the forty bit WTRU specific code
sequence received in the at least one time slot and the information received via
RRC signaling;

circuitry configured to determine that the DL control information is the first
type or the second type based upon the forty bit WTRU specific code sequence and
the information received via RRC signaling; and

circuitry configured to utilize the DL control information of the first type or
the second type for at least EU transmission on a condition that the DL control

information is intended for the WTRU.

9. The WTRU of claim 8 wherein the same channel 1s a channel that uses

a same channelization code.

10. ‘The WTRU of claim & wherein the same channel is a code channel.

11. The WTRU of claim 8 wherein the DL control information includes

hybrid automatic repeat request (H-ARQ) information.
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12, The WTRU of claim 8 wherein the DL control information includes EU

radio resource assignment information.

13. The WTRU of claim & wherein the DL control information is received

from a Node'B.

14.  The WTRU of claim 8 wherein the information received via RRC

signaling is from a radio network controlier (RNC).



