[0001] METHOD FOR CHANNEL ASSIGNMENTS IN WIRELESS
SYSTEMS [00021 FIELD OF INVENTION [0003] The present invention
relates to wireless communication systems, and more particularly, to a
method for assigning channels in wireless systems employing high-speed
downlink packet access (HSDPA). [0004] BACKGROUND [0005]
Release 5 UMTS (universal mobile telecommunication system) frequency
division duplex (FDD) and time division duplex (TDD) modes have
incorporated a feature called high-speed downlink packet access
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FDD or every 10 ms in TDD). Key functionalities of HSDPA in both FDD and
TDD modes include: fas;c 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 (WI'RU'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] Ina 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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control to the Node B on when to send DL packets in the selected
timeslots and -1 spreading codes. [0007] Furthermore, for HSDPA
operation in TDD, DL and UL control signaling from the Node B to the
WTRU and from the WTRU to the RNC is important. Two types of
HSDPA control channels exist, the HS-SCCH (high- speed shared control
channel) for fast DL signaling and the HS-SIGH (high-speed shared
information channel) for fast UL signaling. Both the HS-SCCH and the
HS-SICH occypy one resource unit (one spreading factor 16 code in one
tirrsi%rs%‘#%% The DL HS-SCCH is used by the Node B to alert a
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it BATERLA SPeP GGk (e tenine/ diepiopibiteetédode mapping) in oxder 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 ¥DD 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 radic resource
contral (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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[0011] Channel configuration for HSDPA, i.e., the allocation of the
HS-DSCH, HS-SCCH, and HS-SIGH 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 NEAP (Node B -2 application part) signaling over
the Iub / lur network interfaces. [0012] The high number of channels (i.e.,
up to four DL HS-SCCHs, one DL associated DCH, one UL associated
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COB%%?%%O&JQ 8%851]3. ﬁi&" ol\r/ll%gclground tasks or decoding while the RF part is
powered off. Typically, approximately 80% of WTRU battery power consumptiion
goes into the WIRU'’s RF part when both the baseband part and the RF part are
simultaneously active,

[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 WIRU’s power consumption.

[0015] SUMMARY

{(0016) A method for maximizing battery efficiency of & wireless
transmit/receive unit (WTRU) is disclosed. In one embodiment, a predetermined
number c:f high-speed shared contrel channels (HS-SCCHs) are identified and
WTRUs a;*e 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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[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-SCCHSs) are identified and WTRUs are 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
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[OQd&jdasmaere-peaied understanding of the invention may be had from
the following description of a preferred embodiment, given by way of
example and to be understood in conjunction with the accompanying

dréf0ils, wherein: FRUEY PERPEEVELQNASSBHEI RJtAWRIGEhannel
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a diagram of a system constructed in accordance with the present
in\y@ﬁ%&ﬁmt and a second embodiment of the present invention;

[0021] Figure 2 is a timeslot diagram for channel monitoring in accordance

with a third embodiment of the present invention;

[0022] Figure 3 is a timeslot diagram for channel monitoring in accordance

with a mulii-frame channel allocation; and

[0023] Figure 4 is a diagram of a system constructed in accordance with the

present invention.

[6024] DETAILED DESCRIPTION COF 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 WIRU’s
channels (HS-5CCHs to monitor, DI and UL associated DCHs, and HS-SICHs) in
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[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
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H%ﬁ%&&t‘ ?xié%‘ éﬂ&%%%@g&%‘%,%ﬁ?f%é@%r 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 paxt 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 1o 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 WIRUs RF part will already be active for
measuring DI pathloss for its UL transmissions.

[0080]  In athird embodiment of the method, shown in Figure 2, WI'RU 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

-5



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,
bectnisaitheWTRIdpREepsinaiibalrdadytbe agtivectsingtdasatinin the HS-
pabiess foriils Wsitaasmissions»i003¢hin a third.amibedimentef theative

method, shown in Figure 2, WTRU power _consumption is decrease b¥8
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WTRU 430. The RNC 410 includes a HISDPA allocation controller 412. The ENC
410 communicates with other RNCs in the UMTS system via an Iurinterface 414
and communicates with the Node B 420 via an Iub interface 416. The WIRU 430
includes a RF section 432 and a baseband section 434, which communicate with
each other internal to the WTRU 430.

{00831 The Node B 420 communicates 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 4465-446n, &
DL DCH 448, and a UL DCH 459, The allocation controller 412 allocates the
channels to be used by the WI'RU 430 by selecting the channels from the sef 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 wircless
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[0032] Figure 4 shows a system 400 constructed in accordance with the
present invention. The system 400 includes a RNC 410, a Node B 420,
and a WTRU 430. The RNC 410 includes a HSDPA allocation controller
412. The RNC 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
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elements of the preferred embodimerts) or in various combinations with

or without other features and elements of the present invention. While
specific embodiments of 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 radio network controller (RNC) comprising: a high-speed downlink
packet access allocation (HSDPA) controller configured to allocate
high-speed shared control channels (HS-SCCH) monitored by a wireless
transmit/receive unit (WTRU) in a single timeslot. 2. The RNC of claim 2,
wherein the HSDPA controller is further configured to allocate from 1 to 4
HS-SCCHs to the single timeslotCBAMFadio network controller (RNC)

Wh COmP[iSiBi:'a high-speed downlink packet access (HSDPA) allocation
B SHErNs sC)nfigured to allocate high-speed shared control channels
(HS-SCCH:moniipead-byaIuireirss ctransmi/receive unit (WTRU) in a

imesibtWRIch also sk alae.2 dewtling dedicatea eameh Bl Rtttk o

The RI aim 3, wherein the HSDPA allocation controller is further
allog@m i JIABEPES I SRR fr SRRt o ATREE C 1T Yo tHE RRELRSTIVHREN Blsyimeiess
traneoittaires/a DL (DTRY)E A siagiotimssindrk controller (RNC) comprising: a

high-speed downlink packet access (HSDPA) allocation controller

CorH.igufef%oRﬁ'&?%@tazmg@:S&aﬁ&%mﬁéeqscmr%ﬁnw%sfﬂ;éﬁe-ﬁé;@vézred to

monitore %a wireless transmit/receive unit (WTRU) in a timeslot which
alloggte fraBhtdfs P Pt rhlR 'R SR AR ABIRAS! physical channel (P-CCPCH). 6.

The RNC of claim 5. wherein the HSDPA allocation controller is further
corfigured igyialleeateftomoldo@NGSGaiekIsgio the timeslot which also

containg a L6 R G -aé\ou@gigc@sggv BRAIAUIREARIN GL RSN SN @ed 1o

fial
h%?h-speed downlink packet access (HSDPA aIéoHc)atlon contro

ller
altoe ﬁfid%&pﬁ?d shared controi channels (HS-3C monitore Ly a wireless
transmit/receive unit (WTRU) in-a timeslot which aiso contains a downlink dedicaied channel
(DL DCH).

4, The RNC of claim 3, wherein the HSDPA allocation controlier is further
configured to allocate from 1 to 4 H8-SCCHs 1o the timesiot which also contains a DL DCH.

5, A radio network controlier (RNC) comprising:

a high-speed downlink packet access (HSDPA) aliocation controller configured o
allocate "high-speed shared control channels (HS-SCCH) monitored by a wirgless
transmit/receive unit (WTRU) in a fimesiot which also contains & primary common control
physical channel (P-CCPCH).

6. The RNC of claim 5, wherein the HSDPA allocation controlier is further
configured to allocate from 1 to 4 HS-SCCHs to the timesliot which also contains a P-CCPCH.

7. A radic network controlter (RNC) comprising:

a high-speed downlink packet access (HSDPA} allocation controller configured fo
allocate a high-speed shared information channei (HS-SICH) te an uplink {UL) timeslot which
also containg an uplink dedicated channel {UL DCH), wherein the HS-SICH is allocated after a
high-speed downiink shared channel (HS-DSCH) is decoded.



allocate a high-speed shared information channel (HS-SIGH) to an uplink

(UL) timeslot which also contains an uplink dedicated channel (UL DCH),

wherein the HS-SICH is allocated after a high-speed downlink shared

channel (HS-DSCH) is decoded. 8 8. A wireless transmit/receive unit

(WTRU) comprising: a receiver configured to receive at least one

high-speed shared control channel (HS- SCCH) in a single timeslot. 9.

The WTRU of claim 8, wherein the receiver is configured to receive

between 1 and 4 HS-SCCHs in the single timeslot. 10. A wireless

traBsmitlfeseskes iSRS veomp STy lacreveisieg: configured to receive

at leastenae WigfnFpees! ehakraepEObrEAMNE (LS -Réréetboaindl Bnanne! (HS-
sc %néirslilrg %ggiceasligp channel (DL DCH) in a single timeslot. 11. The WTRU

of'claim IO, wherein the receiver is configured to receive between | and 4

HS-SCCHs and a DL DCH in the single timeslot. 12. A wireless

trafsmitl e WERI it (WAPRE wtenprisin (2 cgive ésivientaindie) L seb ey eawdinasn
and atheastoneinigb sResa-shased control channel (HS- SCCH) and a

primary common control physical channel (P-CCPCH) in a single timeslot.

13. The WTRU of claim 12, wherein the receiver is configured to receive

betifeen 2 MIRES RSB EERVEMIH PIREPERP e single timeslot. 14. A

methedeios mepfignrzihép trrsdieatetyeefficien dyobfsaamir chasecteantmithareral €15-
SCUSiRgLNHMWTR b eampHsing: reneing atdeagiome:bigh-speed shared

control channel (HS-SCCH) in a single timeslot; monitoring the single

timeslot for the for the at least one HS-SCCHs and removing}gowerngrom

the radio HEQUIEREY (R AR BPERVIPPRET Ay SISl RE Ry e *
andrh bigiteFEd skl S IMECHrghosimsiecdngsRinication channels. 15. The
method of claim 14, wherein two HS-SCCHs are received in the single

t'm?fIOt' A wireless transmit/receive unit (WTRU) comprising:
a receiver configured to receive at ieast one high-speed shared control channel (HS-
SCCH) and a primary common control physical channel (P-CCPCH) in & singie timesiat.

13 The WTRU of claim 12, wherein the receiver is configured to receive between 1
and 4 H5-SCCHs and a P-CCPCH in the single timeslot,

14. A method for maximizing the battery efficiency of a wireless transmit/receive
using unit (WTRU) comprising:

receiving at least one high-speed shared confrol channel (HS-SCCH) in a single
timesiot;

monitoring the single timesiot for the for the 2t least one HS-SCCH, and

removing power from the radic frequency (RF) part of the WTRU during timeslots not
being monitored for HS-SCCHSs or other communication channeis.

15.  The method of claim 14, wherein two HS-SCCHs are received in the singie
fimesiot,

16. The method of claim 14, wherein three HS-SCCHs are received in the single
timeslot.



16. The method of claim 14.. wherein three HS-SCCHs are received in the
single timeslot. 9 17, The method of claim 14, wherein four HS-SCCHs
are received in the single timeslot. 18. A method for maximizing the
battery efficiency of a wireless transmit/receive unit (WTRU) comprising:
receiving at least one high-speed shared control channel (HS-SCCH) in a
single timeslot; receiving a downlink dedicated channel (DL DCH) in the
single timeslot; monitoring the single timeslot for the at least one
HS-SCCH and the DL DCH; removing power from the radio frequency
(REY. parfT b thetgd RUCHITIHG tinhestits ot HseRigrHfoaftoresiigd in the single
iimekk®-SCCHSs or other communication channels. 19. The method of claim
18, wherein two HS-SCCHs are received in the single timeslot 20. The
method of claim 18, wherein thre HS-S%CHS are received in the.tﬁin le

timislot, > TTRE IR iaTn £ WAGFAM Fo 0 L REE R gRTecse unt

WTRideivmarigingie single timeslot. 22. A method for maximizing the battery
efficieneyyobia wdEeless tiansmitieseivel bt Thiohetopmpisiog; in a single
timelggeiving at least one high-speed shared control channel (HS-SCCH) in a

single timeslot; receiving a primar .control physical channel

(P R A F A SRS RS B rarHg tHE SRS Bisiot for the at
leaSPOiRENg 158G HRepisidopteeBess: creevitG Peneine &tn BrElradio
freegsesnyy (Rinep atnofib eswol Ridudosin(Rimestots the iRy dwoitidnesl dernot

beink BoRfeted SoPLetBEEERBINBIRICHOR ARAMIEIS R he method of claim

2, wherein two HS-SCCHs are received in the single

1¢.  The meathod of claim 18, wherein two HS-SCCHs are received in the single
timeslot.

20.  The method of claim 18, wherein three HS-5CCHs are received in the single
timestot.

21 The method of claim 18, wherein four HS-SCCHs are received in the single
timeslot.

22. A method for maximizing the battery efficiency of a wireiess transmit/recaive unit
{WTRU) comprising:

recelving at ieast one high-speed shared conirol channel (HS-SCCH) in a single
timesiot;

receiving a primary common control physical channel (P-CCPCH) in the singie timeslot;

menitoring the single timesiot for the at isast one HS-SCCH and the P-CCPCH,;

removing power from the radic frequency (RF) part of the WTRU during timeslots not
baing monitored for HS-SCCHs or other communication channels.

23. The method of claim 22, wherein fwo HS-SCCHs are received in the single
timeslot.



timeslot. 10 24. The method of claim 22, wherein three HS-SCCHs are
received in the single timeslot. 25. The method of claim 22, wherein four
HS-SCCHs are received in the single timeslot. 26. A method 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 method comprising: allocating a
high-speed shared information channel (HS-SICH) by the RNC to an
uplink timeslot in which the WTRU sends an uplink dedicated channel,
the2MS-STEHsEME afl6@ited?. affertiieVWERIS-S6dtiedra fagfiepdetie single
time@@wnlink shared channel (HS-DSCH), wherein the HS- SICH contains an
acknowledgement or negative acknowledgement for data in a particular

received HS-DSCH frame. 27, The method of ¢laim 26, wherein the _
ccRowIo BRI bPHBRH /6. ALRBMIE g SELE Sal (A it e Sl

timegigferent from the particular received HS-DSCH frame. 28, The method of

claim 27 avherethfthenagkinov edgementiicieegabive vaekao whesgraesnidsinit
WTRENLANO fRIDES SHRRELRRh 1 thenaricy 8T Ee e SIARGE (MBS ahd a
Node B, the method comprising:

aliocating 2 high-speed shared information channel (HS-SICH) by the RNC to an uplink

timeslot in which the WTRU sends an uplink dedicated channel, the HS-SICH being aliocated
after the WTRU decodes & high-speed downiink shared channel (HS-DSCH), wherein the HS-
SICH contains an acknowledgement or negative acknowiedgement for data in a particular
received HS-DSCH frame.

27.  The method of claim 26, wherein the acknowledgement or negative
acknowledgement is sent in a frame different from the pariicuiar recetved HS-DSCH frame.

28. The method of claim 27, wherein the acknowiedgement or negafive
acknowtedgement is sent two frames subseguent to the particular received HS-DSCH frame.
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