[0001] METHOD FOR CHANNEL ASSI GNMENTSI N W RELESS
SYSTEMS [ 0002] FIELD OF | NVENTI ON [ 0003] The present
WO poosftsseh rel ates to wirel ess conmuni cati on SPET/EBREN4/036516
and nore particularly, to a nmethod for assigning
channels in wireless systens enpl oyi ng hi gh-speed
[0doyin| | MIETHRORFORCHANNEHASBMINMENTS INSAIRERBINTBYSTEMS
[ 0005] Rel ease 5 UMIS (universal nobile
t el econmruni cati on system frequency division duplex

006D and tine divi sipEOyRENVERYTIORdes have
I ncorporated a feature called hi 1gh speed downl i nk

[0padlket Th@pmgsnt(mmmgn te$ tpwivelesg commpugiapiien systems, and
| at eng

o SR BEF, SRl ' R a0 4t Bt

exhpl@pﬁig 1$1§h®p§ed3ﬂmm|i11¢n]ﬁpﬁckeﬂhecre@aCHSlD:Pm)l fferent nobile
units as a function of their instantaneous experienced
radi o and service conditions in a dynam c nmanner

0()04]e fast; for exanpBRCOKRYROYNDS in FDD or every 10
in TDD). Key functionalities of HSDPA in both FDD

[oaaa] TORelepske iIﬁM’Eﬁd dunivegsal r mobilan$eleseinorsni¢abjar i ystem)
aut omatJ.c. r epea )1:01L: b\
oSBT sl BT hpl MR b fltjord oK oD R e
1nﬂatp£§aﬁédta fﬁﬁtu&fe dallleﬂ adilekpeaded@inibtlk ipacketr access (HSDPA) for
1n&¥a§ﬁ{]p?§| g@gﬁ@g rrenh%e{qm{rl’eg Ly V&q%&ﬁﬁ%\gg(ﬁg&%n&o%;nlmka(ﬁi) The
pﬁﬁ&flﬁ—mftﬂgﬁ?ﬂ' i¥ Qo Witddufe KB tSnRinisfiBA8Bh the %‘ilemt@ﬁgce to

fat-pi pe scheduling for efficiently servicing )
diffsrens mtvbllehml'ESLaS aﬁnnstwrueﬁiheu“nmtranyan%@ expphen¢ dio and
packet .schedul [
oS08 TR OSSR U 357y, P9 5
FBUX exnerepi aormm e TDD)oKel Hﬁn&tﬁﬂiaﬁti@etoﬁt}ﬁSDPcAnhr lodthefDD and

RNC Q0 TDD t [ t
ThE} et aoribt: BE¢ Fe RETMSIR IDRE SHGERBRC PRk Teduest
(ABHP FTANPEERts becBived il @ride-FeFthd BidfneRaed (URyWhithiplink

(UL) notification of DL packets received in error (acknowledgements / negative

acknowledgements), fast channel feedback in the UL on a wireless
transmit/receive unit’s (WTRU’s) DL channel state, and fat-pipe scheduling for
efficiently servicing many users in the DL. This functionality, i.e., the fast,
dynamic HSDPA packet scheduler, is located in the base station (i.e., the Node B)
and operates in a rather autonomous manner from the radio network controller
(RNC).

[0006] In a TDD system, the RNC allocates a certain number of timeslots for
the usage of HSDPA data channels, i.e., the HS-DSCH (high-speed downlink
shared channel), to each cell. The RNC communicates to the Node B which
timeslots and which set of spreading codes in each of the timeslots can be used for
the HS-DSCH by means of Iub/Iur signaling. The RNC subsequently passes
control to the Node B on when to send DL packets in the selected timeslots and
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[00%0)°"" ¥or HSDPA operation in both FDD and TDD, the RNC maintains a
permanent low-rate UL and DL signaling connection to the WTRU by means of a

dedicated channel (DCH). This so-called associated DCH conveys radio resource
control (RRC) information (for example, handover commands or measurement
data) and is also used in the UL for conveying user plane data, for example
TCP/IP acknowledgements. This associated DCH is identical from a functional
point-of-view to conventional UMTS R99 or R4 dedicated channels, even if a
much lower data rate (i.e., 3.4 kbps) is needed.

[0011]  Channel configuration for HSDPA, i.e., the allocation of the HS-DSCH,
HS-SCCH, and HS-SICH channels necessary for HSDPA operation and
associated UL and DL DCHs to timeslots and spreading codes, is done by the
RNC at connection set-up. The RNC informs the WTRU of channel configurations
by means of RRC signaling and the Node B by means of NBAP (Node B
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way to minimize a WT'RU’s power consumption.

[0015] SUMMARY

[0016] A method for maximizing battery efficiency of a wireless
transmit/receive unit (WTRU) is disclosed. In one embodiment, a predetermined
number of high-speed shared control channels (HS-SCCHs) are identified and
WTRUs ;re instructed to monitor the HS-SCCHs according to a predetermined
schedule. The predetermined schedule can include monitoring the HS-SCCHs in
the same timeslot, either a timeslot just for the HS-SCCHs or a timeslot utilized
by another channel.

[0017] A system for maximizing the battery efficiency of a WTRU in a wireless
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powered off. Typically, approximtely 80%f WRU
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with a multi-frame channel allocation; and
[0023] Figure 4 is a diagram of a system constructed in accordance with the

present invention.

[0024] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0025] Hereafter, a wireless transmit/receive unit (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, a base station includes, but is not limited to, a Node
B, a site controller, an access point, or any other type of interfacing device in a
wireless environment.

[0026] In the present invention, it is proposed to maximize a WTRU’s battery
efficiency in HSDPA service by the RNC allocating a TDD HSDPA WTRU’s
channels (HS-SCCHs to monitor, DL and UL associated DCHs, and HS-SICHs) in
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be understood in conjunction wth the acconpanying
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[0029]  The on-time of the RF part using the methods according to the first and
second embodiments could be as low as three timeslots (out of 15), i.e., the P-
CCPCH timeslot, the DL DCH timeslot, and the UL DCH timeslot, as compared
to potentially up to seven out of 15 timeslots if every HS-SCCH to be monitored
were allocated to a different DL timeslot. A slightly modified version of the
second embodiment is to allocate HS-SCCHs to the P-CCPCH (or secondary
beacon timeslot) instead, because the WTRU’s RF part will already be active for
measuring DL pathloss for its UL transmissions.

[0030] Inathird embodiment of the method, shown in Figure 2, WTRU power
consumption is decreased by the RNC allocating the HS-SICH, after a HS-DSCH
decoding attempt, to a UL timeslot where the WITRU regularly sends its
associated UL DCH (see Frame 3 of Figure 2). The HS-SICH is sent in Frame 3,

instead of Frame 2, because the standard guarantees that there will be a
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[0033] The Node B 420 communicates with the WI'RU 430 through a set of
HSDPA channels 440. The channels 440 include one or more HS-DSCHs 442a-
442n, one or more HS-SCCHs 444a-444n, one or more HS-SICHs 446a-446n, a
DL DCH 448, and a UL DCH 450. The allocation controller 412 allocates the
channels to be used by the WTRU 430 by selecting the channels from the set 440.
The channel allocations are performed in accordance with any of the methods
described above. The system 400 is useable with any of those methods without
additional modification.

[0034] It should be noted that while the present invention has, for simplicity,
been described in the context of UMTS type technology, it is important to note

that the present invention may be implemented in any type of wireless
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DL DCH 448, and a UL DCH 450. The all ocation

controller 412 allocates the channels tobe used by the
W'RU 430by sel ecting the channels fromthe set 440 .



The channel allocations are perforned in accordance

with any of the nethods described above. The system
wadsigssuseabl e with any of those net hods w t hBCE/US2004/036516
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a 4. The method according to claim 3, wherein the other channel is a

primary common control physical channel.

5. The method according to claim 3, wherein the other channel is a

downlink dedicated channel.

6. The method according to claim 1, further comprising the step of:
allocating an uplink high-speed shared information channel to the same

timeslot as another uplink transmission.

7. The method according to claim 6, wherein the allocating step is
performed after the WTRU decodes a high-speed downlink shared channel

transmission.



predeterm ned schedule. 2. The method according to
claim1l, wherein the predeterm ned schedul e incl udes
WORwsNesifg t he HS-SCCHs in the sanme tir esl otPCBUSZ€036516
met hod according to claim 1, wherein the predetern ned
schegul e pyhel, j i : - C‘Zglgﬁ b .
ti meg'l ot Tz;\s uge ﬁb%gggot ﬂg@% aﬁhgﬁeéA %glgnnéeﬁﬁ(}ggﬁ% used
by anardinkgdddicated clhaelwher ei n t he ot her channel is a
primary common control physical channel. 5. The net hod
according to claim 3, wherein trie other channel is a
downgi nk Alegiegltde dfof haARBhizike UiReRE! dfHdicacs ObLli HOwii@less
claim1, further_ conprising the step of: allocating an
twsmﬂ(rewmyﬁ-@me@ﬂTBgﬁf eompnrfing Hue stP dhannel to the

sane : .

ot O b i S Kl Rk S bR AEACS T Alon Ehadl to the
same rirheslpeas anather aplidt triahemidsidoh déded®dRIThi gh- speed
downl i nk shared channel transm ssion. -8-8. The nethod
according to claim6 , wherein the tineslot is also

usedi®y arndipletidd dedrdiakes tdian9ekwhddeintHERNOChtIMY step is

maxi m zing battery efficliency of a wireless
pevfaymaed aftes ey W TR decedery higlaripepd idaynlink shappdoghannel

1%'5 .al:l ocating an uplink high-speed shared
tl n %}1%11{»1?% channel to the sane tineslot as anot her

uplink transm ssion of the WIRU. 10. The net hod

accoyding.,to claim9, wherein the allaocating step i

o © b o Tl pEte Aoy et w BT thp BeREa pRused
b§ RANGIinkh@H&lted EROSIHELSSI ON.

12. A system for maximizing the battery efficiency of a wireless
transmit/receive unit (WTRU) in a wireless communication system having a
radio network controller (RNC) and a Node B, the system comprising:

a high-speed downlink packet access allocation controller located at the

RNC, said allocation controller allocating channels monitored by the WTRU.

13. The system according to claim 12, wherein said allocation controller
allocates high-speed shared control channels monitored by the WIT'RU to the

same downlink timeslot.

14. The system according to claim 12, wherein said allocation controller
allocates high-speed shared control channels monitored by the WTRU to a

downlink timeslot in which the WTRU receives a downlink dedicated channel.

15. The system according to claim 12, wherein said allocation controller

allocates a high-speed shared information channel (HS-SICH) to an uplink

9-



11. The nmethod according to claim9, wherein the
tinmeslot is also used by an uplink dedi cated channel.

WA 2005048595t em f or maxi m zing the battery effi cP@nUy2004/036516
a wreless transmt/receive unit (WRU)in a wirel ess

tﬁ:@éﬁf@mmamcn Rhé erem avkng @plid a@dlesée‘ﬂtuﬂanﬁep YhoHLEICH
and a Node the system conpri sing:

bmn@halgoﬁ@%é aftapihe Mﬁ%‘d@l@é@dmb@ Stied dapindiml shared channel.
controller located at the RNC, said allocation
control l er allocating channels nonitored by the WRU.
13. The system according to claim12, wherein said

all ocation controller allocates high-speed shared
control channels nonitored by the WIRU to the sane
downlink tinmeslot. 14. The system according to claim
12, wherein said allocation controller allocates

hi gh- speed shared control channels nonitored by the
WRU to a downlink tinmeslot in which the WIRU r ecei ves
a downl i nk dedi cated channel. 15. The system
accordingto claim 12, wherein said allocation
controller allocates a high-speed shared information
channel (HS-SICH) to an uplink -9-tinmeslot in which
the WIRU sends an uplink dedi cated channel, the
HS- SI CH being al l ocated after the WIRU decodes a

hi gh- speed downl i nk shared channel. -10-
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