- WO 20051048505 PCTIUS2004/036516 [0001] METHOD FOR
CHANNEL ASSIGNMENTS IN WIRELESS SYSTEMS [0002] FIELD OF
INVENTION [0003] The present invention relates to wireless

cSRHYHEBh systems, and more particularly, to a methodR6F&S&ieHiHeT16

channels in wireless systems employing high-speed downlink packet
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(universal mobile telecommunication system) frequency division duplex
(FDD) and time division duplex (TDD) modes have incorporated a feature
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expesierspthigHiopantid SeRHER pandiionsds @eyamic manner (i.e., fast;
for example, every 2 ms in FDD or every 10 ms in TDD). Key
functionalities of HSDPA in both FDD and TDD modes include: fast

reldfdmissions (hybrid automE#EpBaEYEHlest (ARQ)) of DL packets

regRiyed INfRIseVveT thardl InterRase(Ukbbdst vliBkniHtlialiisatpnah)
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tramsmitiretseie fanit s (WITER Ut iglbBipaskiatmeh ltetep s fabgige(HSDPA) for
SQQ(%%H&%%%&@%@EQ&@EM GRS HSRIG AR D6 Phre dWi1ink (DL). The

func y, 1.e., the fast, dynamic HSDPA packet scheduler, is located
inRFealecrEARDRA I8 taifehride mackel iaasanissiont anilieepir interface to
a\disfeesno wobirnneifie mfthetias i eivbrceorireles ¢RNGenRA0eHInamd

TRRRY'E MG RNG algcales 2 carain Numberof UMeRIs ke 2 ms in
FDD or every 10 ms in TDD). Key functionalities of HSDPA in both ¥DD and
TDD modes include: fast re-transmissions (hybrid automatic repeat request
(ARQ)) of DL packets received in error over the air interface (Uu), fast uplink
(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 radie network controller
(RNC).

[0006] In aTDD 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/Tur 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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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
iR 2B e used for the HS-DSCH by means of lub/luF&§HaRHgo36516
The RNC subsequently passes control to the Node B on when to send DL
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H%Rﬁ@l‘é‘r@?ﬁ%@i (fixed timing relationship and code mapping) in order to
allow the Node B to establish a clear relationship between a WI'RU which has
been addressed on the HS-SCCH and the same WTRU’s corresponding UL
transmission after HS-DSCH decoding.
{0010]  For 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
T'CP/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

9.



[0010] For HSDPA operation in both FDD and TDD, the RNC maintains a
permanent low-rate UL and DL signaling connection to the WTRU by
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[0014] The high number of simultaneous channels necessary to support HSDPA
service therefore poses a challenge in how to allocate the channels in a way to

minimize a WTRU's power consumption.

{0015] SUMMARY

[0016] In accordance with a first aspect of the invention, there is provided a
method for maximizing battery efficiency of a wireless transmit/receive unit
(WTRU), comprising: identifying a predetermined number of high-speed shared
control channels (HS-SCCHs), and instructing the WTRU to monitor the HS-
SCCHs according to a predetermined schedule, wherein the predetermined
schedule indicates specific timeslots in which the WTRU will monitor the HS-
SCCHs.

[0017] In accordance with a second aspect of the invention, there is provided a

system for maximizing the battery efficiency of a wireless transmit/receive unit
(WTRU) in a wireless
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such as necessary for receiving in a timeslot containing data or for
sending in a timeslot containing data. A WTRU's baseband operation
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present invention.

[0024] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0025] Hereafier, 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 confroller, an access point, or any other tvpe 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)
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timeslot. [0018] BRIEF DESCRIPTION OF THE DRAWINGS [0019] A

more detailed understanding of the invention may be had from the

following description of a preferred embodiment, given by way of example
aMtPfOpRE8erstood in conjunction with the accompanying Rff&l3gt/036516
wherein: [0020] Figure 1 is a timeslot diagram for channel monitoring in
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system constructed in accordance with the present invention
DEFHIFEFSISERMI’IPTION OF THE PREFERRED EMBODIMENTS
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AN 557 S SHID: Embodiment of the method, shown in Figure 1, WIRU power
consumption is decreased by the RNC allocating some or all of the HS-SCCHs. A
WTRU regularly monitors the same DL timeslot. In a second embodiment of the
method, also shown in Figure 1, WTRU power consumption is decreased by the
RNC allocating some or all of the HS-SCCHs. A WTRU regularly monitors the
same timeslot in which it already regularly receives its associated DL DCH.
[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 WIRU’s RF part will already be active for
measuring DL pathloss for its UL transmissions.

[0030]  Inathird embodiment of the methed, 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 WIRU 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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WO 2005/048505 PCT/US2004/036516 a way such that a WTRU's RIP
part on-time (as the overall determining factor) is minimized. It is noted

that once (or at most twice) every frame, the WTRU must receive the
pYi?a#AEaFAtRoNn control physical channel (P-COPCH) or theP SEESHEHP§o516
beacon timeslot for deriving pathless measurements for setting the UL
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alrdesd sy regutiviysersmisSuniatde DevRG Hw 0 620] Elsbbettinfeofes

thenReRArTHSIRGIRSINGHREHBACEBEIN QR JUit.ARH 1EERAkks 1 and 2
embodiments coyld be as low as three timeslots (qut of 15), i.e., the P-

C PR et S S sRe AS Y S DCH timeslot, as
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to pe manjigiadidueis allocaigd:in %%5[(8@%’E_%ké”ﬂ?é,‘%&&é@ﬂﬂo and a

modified version of the  second embodiment is to allocate HS-SCCHs to

th @EM%@&QM éwludes a HSDPA allocation controller 412. The RNC
410 communicates with other RNCs in the UM'TS system via an Iur interface 414
and cornmunicates with the Node B 420 via an Iub interface 416. The WITRU 430
includes a RF section 432 and a baseband section 434, which communicate witlh
each other internal to the WTRU 430.
[0033] The Node B 420 commaunicates with the WIRU 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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beacon timeslot) instead, because the WTRU's RF part will already be
active for measuring DL pathless for its UL transmissions. [0030] In a

third embodiment of the method, shown in Figure 2, WTRU power
CHIPsIHBIIs decreased by the RNC allocating the HS-SICIYTARap04/036516
HS-DSCH decoding attempt, to a UL timeslot where the WTRU regularly

Se&?ﬁrﬂén&%%%ﬁi@}@%ﬂb@%? @%ﬁ@@&é@rﬁa&%ﬁe&&i&%ﬁe
sentIn Frame, o, Jnstiead o ram e S I ar e

M CRE BRI ea T e L W v it e
anB NN gy esassiniptied caajoddted tpeprbedsdisg thadatadatibe #3Stem.

g i&)‘éaf hemﬁaﬁggmeo piaining thesagknowladgement,oL N0 tVe tion are

nowledgement for data in a particular HS-DSCH is therefore not sent
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PSR BRSOl Poral URas SISLANGIAY Wb, other
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n%%&%ﬁ%ﬂqﬁ%ﬁ?%_ as shown in Figure 3. [0032] Figure 4
shows a system 400 constructed in accordance with the present

invention. The system 400 includes a RNC 410, a Noge B 420, and a
WTRU 430. The RNC 410 includes a HSDPA allocation controller 412.

The RNC
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410 communicates with other RNCs in the UMTS system via an lur
interface 414 and communicates with the Node B 420 via an lub interface
~ 416. The WTRU 430 includes a RF section 432 and a baseband section

434, which communicate with each other internal to the WTRU 430. .

[0033] The Node B 420 communicates with the WTRU 430 through a set

of HSDPA channels 440. The channels 440 include one or more

HS-DSCHs 442a- 442n, one or m@IM§-SCCHs 444a-444n, one or more

HS-SICHs 446a-446n, a DL DCH 448, and a UL DCH 450. The allocation
What sovtiofiérs4 12 allocates the channels to be used by the WTRU 430 by

salectingsthg-ghannelsframhe setid4Crithexghafnebdlideationsandeceive unit
WTR rformed in accordance with any of the methods described above. The
( systemP40bfs useable with any of those methods without additional

miudificiriiem . {00843 rratinddrivenhoteef thighwilfedhehpred vl shignels (HS-
SCC?E* Saltﬁr simplicity, been described in the context of UMTS type

>

‘technology, it is important to note that the present invention may be
inipteERteRanER ty s PR sSE WD S EEES Predetmined schedule,
whereRGHY LIS20041036 b6 dulo manuric ajtotT syistesmtPurehidhyhy Yy TR exalmpéejtor the
HS—S&FS{ resent invention may be implemented in UMTS-FDD, UMTS-TDD,
-SCDMA, CDMA2000 (EV-DO and EV-DV) or, as mentioned, any
‘other type of wireless communication system. [0035] Although the
features and glemenisalithe pressnt invertioin ake wedativéckin dhedule includes

.gr.eferreg[§ iments in (parti kar combinations, each feature or
monit mr%the - S int the sam tme%o.
element can be used alone (without the other features and elements of

the preferred embodiments) or in various combinations with or without
other featwras:-and elements of thenpresehtdaventon.daileispesiticdule includes

monit%xr'ln n%qgérﬁgtgéegls in the same timeslot as used by another channel.

4. The method according to claim 3, wherein the other channe! is a primary common

control physical channel.

5. The method according to claim 3, wherein the other chamnel is a downlink dedicated

channel.

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

uplink transmission.

7. The method according to claim 6, wherein said allocating is performed after the

WTRU decodes a high-speed downlink shared channel transmission.



the present invention have been shown and described, many

modifications and variations could be made by one skilled in the art

without departing from the scope of the invention. The above description

serves to illustrate and not limit the particular invention in any way. -7

CLAIMS What is claimed is: 1. A method for maximizing battery efficiency

of a wireless transmit/receive unit (WTRU), comprising: identifying a

predetermined nu igh- e s (BS-by an uplink

S CHs)tl;Kﬂfngl%%fi}?ﬁﬁrg t Ee%V&%ego%}rﬁ%ﬁgomﬂ%%ggﬁs accoréing P
dedicatedglpragdetermined schedule, wherein the predetermined schedule

indicates specific timeslots in which the WTRU will monitor the

Hg-.SCCA-I ?Hs%n-lr ?er rin Q&gixﬁcﬁ%@ﬁgﬂp &@@hé‘y WNEKSIRERE transmit/receive unit

prédetermined schedule includes monitoring the HS-SCCHs in the same
(WIREnieglotirgessemmatHen dbs6rh e 8IaiAi. Wers i??ﬂ%@grégb@%%g}f“e B,
the sysSEhedkigingiudes monitoring the HS-SCCHs in the same timeslot as
useézli Bys %ggt (?\arfn(ij;lwﬁn ne Iét“aicle@? methed acensing doelaimSrWhetgin diRation
othéFchhnnel is a pri?nary common_control physical channel. 5. Th
ﬁﬁ?r schedules

controtire thibg e fesimtonetaiiered, Rurbs ST e SYREFBRANRIGECA SRHT
Hs-sEediGateheeanmgdsi6r. The method according to claim 1, further

comprising: allocating an uplink high-speed shared information channel to
the same timeslot as another uplink transmission. . _
13, The system according to claim 12, wherein said allocation controller allocates high-

speed shared control channels monitored by the WIRU 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



7. The method according to claim 6, wherein said allocating is performed
after the WTRU decodes a high-speed downlink shared channel
transmission. -g 8. The method according to claim 6, wherein the timeslot
is also used by an uplink dedicated channel. 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 alloﬁon ) conﬁroll{a& f
timeslcalloediiviglsh SRS seRgRAB et ey e rs RNk dPSiR Szl HIBH A gHocaed after
the wiGNtTQURESCherllRsd S-S RICHsddhaspecific timeslot. 13. The system
according to claim 12, wherein said allocation controller allocates high-
speed shared control channels monitored by the WTRU 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 timeslot in which the WTRU
sends an uplink dedicated channel, the HS-SICH being allocated after the
WTRU decodes a high-speed downlink shared channel. -10
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