[00011 WIRELESS COMMUNICATION METHOD AND APPARATUS
FOR PROVIDING HIGH SPEED DOWNLINK PACKET ACCESS
SERVICES [00021 FIELD OF THE INVENTION [00031 The present
invention generally relates to a wireless multi-cell communication system.
More particularly, the present invention relates to controlling the
transmission power used by base stations when providing high speed
downlink packet access (HSDPA) services. [ 00041 BACKGROUND
[00051 The third generation partnership project (3GPP) wideband code

E-(}Qgggision multiple access (W-CDMA) system is outlined in the operational

~ scenarios for universal mobile telecommunications system (UMTS)
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[00fédback in the UL on the DL EHYAREIRRAHABY a wireless tray sanitireceive

[oobsit (WTE’@BeDaliﬂﬁfi._ig) éaﬁﬁimo%qtfiﬁgﬁu&%ﬁtﬁ& qﬁ?s{i@&tumﬁgi ggf\aami tcode
. users in in . IS, IU nality, 1. e., e 1ast, ayn IC acket .
VS TAYEIS PR T  BsE ALY (SO Bl B AP B piqaarios
for inraveativé rracitidndrieusymannertifnonstseradiMESY ol contr ARYTRNGY. R5.
9095 T B AT FEINGI AR eSPRRRY IECEIE, qupics

control and radio resource management (RRM). The RNC performs tasks
(T]@a}:ﬁla@gqg}ave incorporated a feature called high speed downlink packet access

(HSDPA) for improving throughput, latency and spectral efficiency in the downlink
(DL). The principle of HSDPA is to schedule packet transmissions on the air
interface to different mobiles as a function of their instantaneous experienced radio
and service conditions in a dynamic manner (i. e. , fast, every 2 ms in FDD or every
10 ms in wideband TDD, for example). The key functionalities of HSDPA in both
FPD and TDD modes are (i) fast re- transmissions (Hybrid ARQ) of DL packets
received in error over the air interface (Uw), (ii) fast uplink {(UL) notification of DL
packets received in error (Acknowledgements/Negative Acknowledgements), (iii) fast
channel feedback in the UL on the DL channel state of a wireless fransmitirecsive
unit (WTRU), and (v) fat-pipe scheduling for efficiently servicing many users in the
DI.. This functionality, i. e., the fast, dvnamic 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 (ENC}.



example, user admission control and interference management using
dynamic channel allocation (DCA) algorithms, and is thus key to ensuring
reliable system operation and maximizing system efficiency. One
measure of high efficiency is when the users are served or when the
overall throughput is achieved. [00071 In an FDD system, the RNC
allocates a certain number of spreading codes for the usage of HSDPA
data channels (HS- DSCHs) to each cell. Furthermore, in the FDD

m the,H CH.i smitt overan tfransmission timin
Eﬁ%@rval (T Béﬁgﬁu of conselg;u 3‘ fests lg‘hﬁ’g%ﬁl%tmr%?ﬂ%? he
apgedioratAtTTRoBmERAthemtic RRME. SThEdNG atimfythatttstssprdagingr
mﬂ% Qﬁarml %M@H@gipﬁdbﬂt@i‘%@é&@m%ﬁéé’gﬁégﬁﬂgﬂ% mic g
scon | on whep to send DL packets in these codes
O e 1 B B e PP R P hElS SRR
O&qmﬁq@nﬁe@aﬁmw@mtem@@anmaammwmm IoghhieiSDPA

wheniie) chanaisehRd BighsRasd «share (REgLERANNGIS{1S-SCCHs),

hintyrn a ed ation tod namlcally notn‘y WTRUSs of
}%@%mvaﬁofa siﬁ) G \é‘r;ﬂp?%q%?(etf Attt ,&F§(9 et
cofifforferathh sesntafHEDIBAR Nt s irase stAHHDSGES) that dhd bask

Fatationdsdnionnedragaidies Which 515 SEGE channgt s \WAR YL o be
b alel%ed w en HSII?tF{;A ?dﬁ to b sent to the WTRU. Furthermore, the
Pase 5 on ACsoh & %8%‘?5.?6%&?&%%@%‘55@5%’?% own -

2 g Jfha ROth cetuternivhibns mtﬂmhsham&mm dietiag oha tphrtiguiadivg RU.
cocﬁ@s)@ﬁ;tu@@ga@&; Bt e NG AlaoAles aasdain el Limesots
Cc

%Sh %Q’ROF ge of HSDPA data channels (HS-DSCHS) to ea

Pa35R8 (ARIEE! SR TR R AtT i HHF Had Q}a%ifoﬁ%ﬁﬂé%sﬁﬁé%@and
Theidlitiney cotifsscar WERHdY fordiSDIMR Oyimedns; obdubilng siahali ng ,
pmgawﬁmg@ymp@as&ﬁ SQVEHOR ‘é’&%f%ﬁ BHB%@BS inthe

and codes to the base station. also natifie:

Sh?ﬁ“é% L BP R RS BRG P dwﬁ%ﬁf&ﬁnbﬁw@&ﬁ@w&hﬁéf@%tm for
to dyeddEAR notitraltkanotike deivdlighsapatesharpacrantsalighgnnels

DS@T@ %S}EQ)SE‘%@?&&%%@ ? Eﬁ s%%%(?ro% EES ﬁﬁ?ﬁotguon ta%}. e tssugl%l its

amically notify WTRUS of the arrival o
aﬁéxe base station is informed regarding which HS-SCCH channel a WTRU is

to be alerted when HEDPA data is to be sent to the WTRU. Furthermore, the
base station acts on an independent basis to determine, based on its own HSDPA
scheduler, when to transmit HSDPA data to a particular WI'RU.

{0008} In a TDD system, the RNC allocates a certain number of timeslots
(TSs) for the usage of HSDPA data channels (HS-DSCHs) to each cell. The RNC
communicates with the base station, noting that the TSs and spreading codes can
be used for HSDPA by means of Iub/lur signaling, and subsequently passes
control on when to send DL packets in these TSs and codes to the base station.
The RNC also notifies the WIRU by means of RRC signaling regarding which
physical channels to listen for the HISDPA control echannels, (i.c., high speed
shared control channels (HS-SCCHs)), which in turn are used by the base station
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DSCH. Also, the same information is sent from the RNC to base station,
such that the base station is informed regarding which HS-SCCH channel
a WTRU is to be alerted when HSDPA data is to be sent to the WTRU.
Furthermore, the base station acts on an independent basis to determine,
based on its own HSDPA scheduler, when to transmit HSDPA data to a
particular WTRU. [0009) In any CDMA system, efficient management of
the resource "power" is key to keeping interference low and to
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Tx ﬁ}@%p Sgé’éggeae%&?ﬁ ah% a minimum Tx power to be maintained because
the RNC must make complex decisions to enhance the system performance. For
example, a WIR1J, requiring too much power, and thus frequently attaining the
upper limit of the allowed dynamic range, creates over-proportional interference
levels to other users in the system. The RNC may want to drop or to handover
this WTRU’s connection. Therefore, tight RNC control of power limits while still
allowing autonomous base station operation within the established power limits
is a key feature in a CDMA system operating with power-control.

[0011)] For common chanmnels of both TDD and FDD systems, tight control
over the possible power settings is essential to ensuring that adequate coverage
and service is available.

[0012] In R5, much more autonomy is given to the base station as

compared to R99 and R4. In particular, the HS-DSCH is scheduled and sent
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solely under Node B responsibility. The RNC still retains semi-static
control by signaling both the WTRU and the base station with spreading
codes and TSs, which are to be used for the HSDPA service, and
ensuring that control channels (HS-SCCH) and high speed shared
information channels (HS-SICH) are used. Once this framework has been
laid out, control is completely passed on to the base station, which
schedules DL packet transmissions on its own. [00131 In FDD
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control mechanism is that a certain amount of Node B DL Tx power needs to be
reserved for non-HSDPA channels, such as pilot channels, common control
channels or non-HSDPA DCHs.

[0014] A method and system for using an RNC control mechanism to
establish a maximum HSDPA power level for each cell to provide HSDPA
services does not exist for TDD. The only way to mitigate this at all is {o dedicate
certain timeslots to HS-DSCH and others timeslots to the other existing services
(dedicated, shared, etc.). However, this does not allow the system to optimize the
resource/power use of the WI'RU by minimizing the timeslots a WT'RU needs for
handling the HS-DSCH channel along with the supporting channels (HS-SCCH

or associated dedicated channels), since these channels canmot exist in common
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-4 timeslots. This lack of RNC control is a clear drawback for reliable R5

TDD system operation and multi-cellular deployment of HSDPA enabled
TDD systems in coexistence with R99/R4 non-HSDPA WTRUs and even
potentially within the HSDPA WTRU itself when it needs to efficiently use
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results of measurements of the power of at least one of the allocated

timeslots during a predetermined time period. [0017b] In accordance with
a second aspect of the present invention, there is provided a base station
[oofer providing high speed deyRiii Rgcket access (HSDPA) services, the
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timeslots allocated for the usage of HSDPA channels, wherein the HSDPA transmit
power level of each allocated timeslot is not allowed to exceed a maximum allowed
HSDPA transmit power level indicated for the allocated timeslot; and transmitting at
least one feedback signal indicating the results of measurements of the power of at
least one of the allocated timeslots during a predetermined fime period.

100176} In accordance with a second aspect of the present invention, there is
provided a base station for providing high speed downlink packet access (HSDPA)
services, the base station comprising: a receiver configured to receive at least one
control signal indicating at least one maximum allowed HSDPA transmit power level
and a plurality of timeslots allocated for the usage of HSDPA channels, wherein the
HSDPA transmit power level of each allocated timeslot is not aliowed to exceed a
maximum allowed HSDPA transmit power level indicated for the allocated timeslot;
and a transmitter configured to transmit at least one feedback signal indicating the
results of measurements of the power of at least one of the allocated timeslots during a

predetermined time period.



and a transmitter configured to transmit at least one feedback signal
indicating the results of measurements of the power of at least one of the
allocated timeslots during a predetermined time period. -5 [0017c] In
accordance with a third aspect of the present invention, there is provided
oofyRethof ot providing hioh speed downlink packet accecs, (HSDPA
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[0@1'%\1ved In accordance with a fifth aspect of the present invention, there is

provided a method of providing high speed downlink packet access (HSDPA)
services, the method comprising: fransmitting at least one control signal indicating at
least one maximum allowed HSDPA transmit power level and a plurality of
timeslots allocated for the usage of HSDPA channels, wherein the HSDPA transmit
power level of each allocated timeslot is not allowed to exceed a maximum allowed
HSDPA transmit power level indicated for the allocated timeslot; and receiving at
least one feedback signal indicating the results of measurements of the power of at
least one of the allocated timeslots during a predetermined time period.

(00171} In accordance with a sixth aspect of the present invention, there is
provided a radio network controller (RNC) for providing high speed downlink
packet access (HSDPA) services, the RNC comprising: a transmitter configured to
transmit at least one control signal indicating at least one maximum allowed HSDPA

transmit power fevel and a plurality of timeslots allocated for the usage of
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HSDPA transmit power level indicated for the allocated timeslot; and
receiving at least one feedback signal indicating the results of
measurements of the power of at least one of the allocated timeslots
during a predetermined time period. [0017f] In accordance with a sixth
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comprising: a transmitter config?ﬂsed to transmit at least one control
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allocated TTT is not allowed to exceed a maximum allowed HSDPA transmit power
level indicated for the allocated TTI; and a receiver configured to receive at least
one feedback signal indicating the results of measurements of the power of at least
one of the allocated TTIs during a predetermined time period.

[0018] Embodiments of the present mmvention seek to provide a method and
wireless multi-cell communication system for providing high speed downlink packet
access (HSDPA) services. The system may include a radio network controller
(RNC) in communication with a plurality of base stations. The RNC may send a
control signal to at least one base station having a plurality of timeslots, e.g., ina
time division duplex (TDD) system and/or frames including transmission timing
intervals (TTIs), e.g.. in a frequency division duplex (FDI3) system assigned thereto
for the establishment of HSDPA channels. The control signal may indicate a
maximum allowed HSDPA transmit power for each of the timeslots and/or TTIs.
The base station may send a feedback signal to the RNC indicating the resulis of
measurements of the power of the transmitted HSDPA timeslots and/or TTIs during

a predetermined time period.
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allocated TTI is not allowed to exceed a maximum allowed HSDPA
transmit power level indicated for the allocated TTI; and a receiver
configured to receive at least one feedback signal indicating the results of
measurements of the power of at least one of the allocated TTls during a
predetermined time period. [0018] Embodiments of the present invention
seek to provide a method and wireless multi-cell communication system
for providing high speed downlink packet access (HSDPA) services. The
sttem may include a radio network controller RNCQ{m communication
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e QA?B%@@&%@@@M@@@%MWgftamm@mwmmg
intervals (TTIs), ina reguency divisign duplex (FDD) system
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[osiginal mayindicatelmwaaxinueiasallows eSO R trapstioi ppsian fireach
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to the RNC indicating the results of measurements of the power of
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e,,%g{;{gg]eAt ke, %%Qélx?tdnﬁ%i% rstanding of the invention maybe had from the

ollowing description o i;[Elreferred embodiments, given by way of example

003 to b imeroaretsiAnEabRs HrPIR SE e RSN AR Riys
celd e o2 1)}55!@1:&%13:1613@\1@ ntwireledsamutiital lgomADbicptiem

SYIem. fOfﬁgwdm Rl SERHICERIGASROLAANACHN the present

|nvent|0n |gure strates downlink transmission power

[0 cationfigveefsivafey shrthincadins Mtk i et P B FETER in

of BEEQIROCE-WitheqnSDEA R EBEN Of the present invention; [0023] Figure
2B illustrates downlink transmission power allocation in cells based on

HS transmission timing intervals transmitted by an FDD %stem in

[0095¢ or dRBATIER BHS CRIBEIM ST BIIRIHYEESHERENR I BNENG624]
dzgure 3 i flgwseharhingludingimelh adsstans usad byfthensyieihe

drawing figures wherein like numerals represents like elements.

[0027] Although the present invention has been described in conjunction
with TDD and FDD type wireless communication systems, it is imnportant to note
that the present invention may be implemented in any type of wireless
communication system including TD-SCDMA and CDMA 2000.

[0028] The communications link is typically established using a wireless
transmit/receive unit (WTRU). A WTRU includes but is not limited to a user
equipment, mobile station, fixed or mobile subscriber unit, pager, or any other
type of device capable of operating in a wireless environment. These exemplary
types of wireless environments include, but are not limited to, wireless local area
networks and public land mobile networks. The WI'RUs described herein are
capable of operating in a time slotted mode or a frequency divided mode such as

TDD and FDD respectively. A "base station" includes but is not limited to a

-B-



of Figure 1 to provide HSDPA services. [0025] DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENT(S) [0026] The present invention
will be described with reference to the drawing figures wherein like
numerals represents like elements. [0027] Although the present invention
has been described in conjunction with TDD and FDD type wireless
communication systems, it is important to note that the present invention
may be implemented in any type of wireless communication system
including TD-SCDMA and CDMA 2000. [0028] The communications link is
N@ﬁi@aﬁﬁ%&?&ﬁﬁ?&ﬁéﬂ%&%ﬁfg?&% R tRen it rRvdcain awiRigE A
enwiicRidemmicludes but is not limited to a user equipment, mobile station,
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of operating in a wireless environment. These exemplary types o
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ine in.a time slot af e ivided
S R N e

A
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110evice 126, Witeleskaenviionmentf0a2 Apigute dlahows  Weless
asi Tl L GOMMH AL RARISIT A yian RigidRs HaDRAsenpes in
accordance with the present invention. The system 188 inciudes a radio

sighaldéil. d6AB I Rndisp Hpsaaperimyrialing ot BRSSP Asterisrtppoen 15,
for E20h ep eratingeilotesTectiveiaal sd2hasb30aaind 136, ive RN Gerdddmsends

i 14 40C, I 0 the bas jons
e e L b R TR etk A T oo
14008siea thdierbiner the wsdbiishrmeatwrmSDP Alchbmmokennd the
traBOnitd SISE A 4aAs bR MQGriadicatine AMAPHRLR. ANe HSDPA
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[0030] In the system 100, the RNC 105 communicates with individual base
stations 110, 115, 120, and on a per timeslot basis control information on the
maximum allowed HSDPA TS transmit (Tx) power not to be exceeded for a base
station’s 110, 115, 120, individual HS-DSCH timeslots. The maximum allowed
HSDPA TS Tx power may be set to different values for different HSDPA TSsof a
particular cell. Also, if the same TS is enabled for HSDPA service in different
cells, different maximum allowed HSDPA T'S Tx power levels are configurable for
the respective cells. For example, the cell 125 may not be allowed to exceed 5
dBm in TSw for its HSDPA service, whereas the cell 130 may not exceed 25 dBm
for its HISDPA service in this same TSn.

[0031] Figure 2A illustrates an exemplary HSDPA TS configuration 200
whereby various HSDPA power settings used by the RNC 105 for each of a
plurality of timeslots 205, (consisting of timeslots TSm, TSm+1, TSms2, TSmes,

7.



transmitted HSDPA timeslots during a predetermined time period. The
system 100 may be a TDD system which uses an existing lub interface
whereby some or all of the cells / sectors in a deployment area of the
system 100 offer the possibility of HSDPA service. 10030) In the system
100, the RNC 105 communicates with individual base stations 110, 115,
120, and on a per timeslot basis control information on the maximum
allowed HSDPA TS transmit (TX) power not to be exceeded for a base
station's 110 115, 120, individual HS-DSCH timeslots, The maximum

BpReboof 2 BhRk S Bss Bt iffefaRt vERSRAS e ferent
polstﬁii%:béd'ﬂﬂ‘sa@ﬁ@cpamﬂhﬁﬁ: cellicklpowirlae-btume dhSdH anbllgddire

mg@w\&%ﬁxeggw lizient.cotes UipienLmAY N AlGNSY HSDPA TS

gfowe evels are co rﬁﬂura le OI’ the resp ectlve cells. For example
| cell 178587 Aotpe %iﬁéﬁﬁ%&%ﬁ@e@%*ﬁo%ﬁ?.?ﬁmmoﬁ%%om
249ébvi’f9mhﬁrﬂaa theteah d30rBYeRet @Xieedc2SpdBiiaierilsda B A

H%Mcs%wmﬁ 5488 %%&%Qf%&rlen g a4 lluskates an exemplary
SDPATS conflguratlon 200 whereby various HSDPA power settings

0%% by theTRIGEHe530reEERIs rell TR Es foF e sratdco it e titsting
TSof tinrelstots o DM s¢GaEs 2 rd Setetdishdd TS RtdakeB slﬁf)i,cf@fte ach

cox%ﬁgg-@'#d?aéé%‘ifsc%k%éa%?’d Fonddn eQ%JEE%i% Ié%%?%béﬁrgﬁ

requenqé (RF) base station power fevel for eac respec e

[0%Heslot i ﬁemrteﬁfb%%&wr@fewmd by omiirdeoadis freseadively.
ch{ Q0324 igutedpilsistesdvemidiiesenirafonatine caanariang2ds. 230,

40 fo D tlmeslot that can (o] The.sg eslots. frame
Sch
ca gxggte ﬁgﬁgﬁ\ serV|ce In % ‘f“% ma>]L/§ b?i fcreﬂrent ro]%%éeﬁattgecell

S[0033] For scenario 220, multiple cells provide HSDPA service in the
[003aMe T SruvhiBeabynmaxing RRpowensaiings amesTstablished daguarantee

suffici oV, for each TS. Scenario 220 m izes s ide
2“?—%@% rough ut. or scenané“?éjﬁwﬁ Qél%}] 1r“see%set§r§ \év
- to Pmmrﬁlg%ﬂ@mmkmmﬂl Sushaberaisffividol exampicfog theditce @JIIﬂCIGht

ScctRYR 8dPfRNIBeSAmMMAR.GEH 13 oS6RNAGOZS0SARLESS BloNlianeous

f non-HSDPA chann in th m
TS 1u§g1%ﬁb%nng cel lsS channels in the same

{0036} The control information from the RNC 105 with these maximum
allowed HSDPA TS Tx power settings to the cells 125, 130, 135, can be
communicated at setup of the HSDPA resource pool in the particular base station
110, 115, 120, along with the information of which TSs and spreading codes are

available to the base station for use with a HSDPA resource pool setup sent from

the RNC 105 to the base stations. It shall also be possible to adjust the value of
the maximum allowed HSDPA TS Tx power setting during the lifetime of the

HSDPA resource pool of a given base station.
{00387 The individual base station 110, 115, 120, can eommunicate to the

RNC 105 feedback information 145A, 1458, 145C, advantageously realized, but
not exclusively restricted {o, in the form of measurements such as the effectively

transmitted HSDPA TS Tx power observed during a given time period, (for
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TS. [0035] For the scenario 240, cell 1 is for providing HSDPA service and
cell 2 uses R99 channels in the same TS. The maximum power setting is
established to protect R99 channels and guarantee sufficient coverage
for the TS in cell 1. Scenario 240 ensures simultaneous support
ofnon-HSDPA channels in the same TS in neighboring cells. [0036] The
control information from the RNC 105 with these maximum allowed
HSDPA TS Tx power settings to the cells 125, 130, 135, can be

com ated at setu of eHSDPAr in th partlcular base
e U] 5 8 L0 oA SRR AL o B SRR
msmeammg @t adgerithrail atﬂ@lmgthetb%lw@té@i@ abfortibe elitheadiSDPA
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ep Sipie 10 a e vajue o e Ximu we
O o D Pt e T AR Ty O BRI
lingsigenttphgeotativnefd0aT TheRNEV i kakbadeastatent t10r k1Ey1eas, can
ofﬁ%énmyﬁua%te 1 therRNGA3 @ﬁ%@lﬁw@l mt?pt@{&%d 01145@@1:&4&]3
agav OUS CU eyrSICe ()| OrmO
e o pe R T i bt
th@bmzed(&ﬁjtmglacgmw s:}menpéhndlgﬁmt @ exenpiEdO0 frsHEddger).

seMéd?&%ﬁ%ﬁPﬁ@Qﬁ%e%@ﬂ@ é?&@l£§§ﬂigi@m%ﬁ9m@ﬁ@5
aI grithms residing in the RNC 105 about the efficiency of these HSDPA

&r allocations and assists in the decision making process. [00381
[Ofﬁﬁ]e or mthe RRMnalgordime:ds HEIDER\SBRvAastpD@A, sandestieally link

cor‘}QEHSHli%OtFH@ réxaE&fﬂQiﬂ gaﬁbma% RNE JP&E?&E&@V@JA@%&J@SH all

knowled ge of used Tx power interference | eves orlglnat|§ rom
sPIQRSIBACSHRS BrSIIBA Thatteies, BhberiaefogPwiT el sHid Sikwn)

Egaidlbasfaiatichsghilng this 128y sxidh)delysidinaiii00ddumaiimilte Bystem
sadraUghRULRr user capacity for HSDPA service or non-HSDPA service in

the presence of HSDPA in one or more cells 125, 130, 135 LOSQ] The
[0 ximunT anderdbrrisbirrrgonddahel &b it laeranp from the base

stations 110, 115, 120, to the RINC 105 should ideally correspond to
- measurements on the effectively transmitted power on the sum of individual code
powers of all spreading codes in the same TS, averaged over a certain reporting
period. Other functionally equivalent measurements or feedback may also exist.
[0041] In an FDD system, the allowed power for HSDPA service in the DL
is settable by the RNC on a per cell basis only. There is no difference in “time
domain.” Thus, for a given FDD cell, the very same power setting applies for all
TTIs used to execute the HSDPA service.
[0042] Figure 2B illustrates an exemplary FDD HSDPA system
configuration 270 whereby various HSDPA power settings used by the RNC 165
for each of a plurality of frames {e.g., each 10 ms long) include five TTIs (TTI; -
TT1s}, for each of a plurality of cells 125, 130, 135, each of the TTIs being 2 ms

long. The maximum possible radio frequency (RF) base station power level for



correspond to the maximum allowed sum of individual code powers of all
spreading codes in the same TS allowed to be used on a cell HS-DSCH.
Equivalent forms of signaling this may exist, but will still be functionally the
same in principle. [0040] The feedback information 145A, 145B, 1450,
sent from the base stations 110, 115, 120, to the RNC 105 should ideally
correspond to measurements on the effectively transmitted power on the
sum of individual code powers of all spreading codes in the same TS,

~2yeraped;over a.certain reporting, period. ther% ti B\gy equli L?éé,(:gt
R SRR e B AR HPROETE e
regReskiEelhower for HSDPA service in the DL is settable by the RNC on a
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[osegpectivedcTkisiRRisie oy Ot eaingsoa8 0A nef BeneR80G cell.

7 re%gectf’vely. {1004:;%In acgordﬁai}nce with one. e %%giment, different FDD
TSRS A dPERN0 KABE ARt EHE MARSRYY A8dFyRe BURmore,

n+differerst wels ot BEDDS- 7T lvwadcsl| tase sl Catdbeditiere fitameax (B

mAOWBI SELRgH &M LXAMRIS AliebiRe Rt dnklgin frame n share a

common maximum power setting, but the 5 HS-TTIs in_the next following
02} e LRSS SRS BOErERS TO0EH The
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frame n+8, etc., but may be allowed to transmit in the other frames to
120, rhe at least one base station being associated with a plurality of timeslots

and the control signal 1404, 140B, 140C, indicating a maximum allowed HSDPA
transmit power for each of the timeslots. In step 310, the at least one bage
station 110, 115, 120, sends a feedback signal 1454, 1458, 145C to the RNC 105
indicating the results of measurements of the power of the transmitted HSDPA
timeslots during a predetermined time period.

{0048} The foregoing is a description of an exemplary embodiment of a
signaling system between the RNC 105 and base stations 110, 115, 120, using
the principles of the invention. While this invention has been particularly shown
and described with reference to preferred embodiments, it will be understood 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 as described above.
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maintain interference management and coverage extension, [0045] Figure

3 is a flow chart of a process 300 including method steps used by the

system 100 to provide HSDPA services. In step 305, the RNC 105 sends

a control signal 140A, 140B, 140C, to at least one of the base stations

110, 115, 120,r1re at least one base station being associated with a
CLApMgality of timeslots and the control signal 140A, 140B, 140C, indicating a

maximum allowed HSDPA transmit power for each of the timeslots. In

step 310, the at least one base station 110, 115, 120, sends a feedback

signal 145 MEARRS of eviding R SRR |HHYé%{tﬂ*fg RREPERARSET (HSDPA)
seribeastisamenis ofieigogver of the transmitted HSDPA timeslots during a

prPe%L%m neg ug%‘? BeLig tLgpé?n%maE%gﬂ? NG %8063 %”%iﬁ(?@'n?t%ggﬂo&red

exemplary’embodiment of a_ si S ste betweent

HS%Da%ér%mhmw s e, %s%{ja'cﬁké Bhﬁeiﬁﬁérét%fadiwfﬁﬁérf@roﬁhwn@e of
HSiFis mna@nm@smmmmsh@mmdMSsﬂm wibteedergnseiot is

ot %‘Q&SE%%%%%*’Q%% {5 LAl 'dé’aeeé‘gﬁ%’ﬂ? é’ aaﬁ;sk'“er%,'“% § Blne

that various changes n orm an talls may &de thereln wit out
allogRipa HRBEPEA e scope of the invention as described above. -10
CLABVSMiing meshedopkieadsing bighespeRt ooy Rlinkepacket mesesements
of tEHS%vPvé) Feviges: e method %8'%‘?&'&'5]91«% 8C%4“5§i§ at least one conteol, .
signal |nd|cat|ng at least one maximum allowe A?rgnsmlf power
perigf/el and a plurality of timesiots allocated for the usage of HSDPA
channels, wherein the HSDPA transmit power level of each allocated

tmeslot s Retalpned o gxcecda mamum Aloned HSREALBIST oas
power IeveI Indicate & allbcated timeslot: and ransmitting 23St
1000me. feedback signal indicating the results of measurements of the power
of at least one of the allocated timesiots during a predetermined time

perigd. 2. The melhod of dlain 1 Wheieln the Predeteringd e periofis,,

HSDPA fransmit power ievel 10 ensure that thers is sufficient power reserved for non-
HSDPA services.

4. A base station for providing high speed downlink packet access (HSDPA)
services, the base station comprising:

a receiver configurad o receive at ieast one contro! signal indicating at least one
maximum zliowed HSDPA transmit power ievel and & plurality of fimesiots allocated for
the usage of HSDPA channels, wherein the HSDPA transmit power ievel of each
ahocated timeslot is not aliowed o excesd a maximum allowad HSDPA transmit power
level indicated for the aliocated timeslol, and

a transmitter configured {o transmit at izast one feedback signal indicating the
results of measurements of the power of at least one of the aliocated timesiots during &
predeterminad fime period.

5. The base station of ciaim 4 wherein the predetermined time period is at
least 100 ms. |
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3. The method of claim 1 wherein the control signal limits the allowed
HSDPA transmit power level to ensure that there is sufficient power
reserved for non- HSDPA services. 4. A base station for providing high
speed downlink packet access (HSDPA) services, the base station
comprising: a receiver configured to receive at least one control signal
indicatingTat loast etatiomakisiaimm aikdveselitHBe PACtelrsanie phvier e aliowed
psDda Al iMesigisallacaiad Bertha Uskaseal bowlP Agiaanets. nor-

wherein the HSDPA transmit Power level of each allocated timesiot is not
HSDfoifEY B exceed a maximum allowed HSDPA transmit power level

indicated for the allocated timesiot and a transmitter configured to transmit

at least one feedhack %Hﬂ/ﬁh“’?diﬁ@ﬁngﬁ@@d reswits-el FRRsuRmantsiabtvea)
power of at least one of the allocated timesiots during a predetermined
servifeR HeBEN8e FREW AL station of claim 4 wherein the predetermined time

perieckigiay dedstsOfhmsorticsithe badealiagion ofashipne) TWarrRUm tadowec
nssontiel signal lipits the allgwed drSRBAraRsBibioawer oMy tRBRaIETTis)

that there Is sufficient power reserved for non- Hg%ﬁ’g services. 7. A evel of
alosAiEthiS] BECHERAE Rl ot Sy AR BACREY i Cbls HEPP A (vl
sacsedcse e nsetboslcomprisixgesd ceiviagratte avwae TORrd! Sansatit power
1 eveiméq@{%g At leastong maxinym allowed HSDPA transmit power level
a

and a plurality of transmission timin(_:? intervals (TTis) allocated for the ;
usdEE BTISD B4 MREISSORBREI BNE ISP & AT R Power lavel oimes

of teasbwaliagatedaET bie ndtellpivest2o EXteddriagmamianetarailowreiinE SBRA.
transmit power level indicated for the allocated TTi; and transmitting at
least one feedback signal indicating the results of measurements

. f th
povfer of atNedgetivd 6f BRIBILEARE T Fig (ﬂﬂﬁ?@eérﬁ'@ﬂje?%?ﬁgagifﬁég leas!

1000ee0od. 8. The method of claim 7 wherein the predetermined time period is
at least 100 ms.
9. The method of claim 7 wheran at least one set of the aliocated TTis are
inciuded in & frequancy division duplex (FDD) cell frame.

1€, The method of claim © wherein the FDD cell frame has a length of 10 ms
and each TT1 has 2 length of 2 ms.

11 The method of ciaim 7 whersin the control signal limits the aliowed
HSDPA transmit power level to ensure that there is sufficlent power reserved for non-
HSDPA sarvices.

12. A base stafion for providing high speed downiink packet access (HSDPA)
services, the base stafton comprising:

a receiver configured to receive at least one contro! signal indicating at isast ong
maximum aliowed HSDPA transmit power ievel and a2 piurality of ransmission fiming
intervais (TTis) allocated for the usage of HSDPA channeis, wharain the H3DPA
transmit power ievel of sach aliocated TT! is not aliowed to exceed a maximum allowad

HSDPA transmit power level indicated for the aliocated 771 and
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9. The method of claim 7 wherein at least one set of the allocated iris are
included in a frequency division duplex (FDD) cell frame. 10. The method
of claim 9 wherein the FDD cell frame has a length of 10 ms and each
TTI has a length of 2 ms. It The method of claim 7 wherein the control
signal limits the allowed HSDPA transmit power level to ensure that there
is guffigienitipo werfieseryedfanston-dt BB Ao seridedsadi? sigirtza sedstztirgn the
resu%gré?r%\égéﬂpemgﬁté %?%H_ed;%%m& Racketaceess (e RRLE8ERSy ARy =
ase station comprising: a receiver configured to receive at least one
predgBHEABISSIGE REIRGting at least one maximum allowed HSDPA transmit
power level and a plurality of transmission timing intervals (TTIs)

allgcated e tggg%sﬁ@%%ﬁ’foﬁég?mfm%l%m&h&f@agtébﬁhb%f%% SRR

power lev ocated TTI Is not allowed to exceed a maximum
teashfigh@d HSDPA transmit power level indicated for the allocated TTI:; and
12 a transmitter configured to transmit at least one feedback signal

indiGating e [esullsf meash emants of e BaveroLaldeasl aneatier.
allocated TTls'during a predetermined time period. 13 The base station of
are eiHActInHERBHRRGY PrItSRIRed e RV TERME at least 100 ms. 14.

The base station of claim 12 wherein at least one set of the allocated TTls

are,ipcluded. in a fr Cy divisi ( IL £ ¢
et of AL SR N B e Reg Lo
10 rependrEachas! Alehgtiseat? $h3.M%B. The base station of claim 12 wherein

the control signal limits the allowed HSDPA transmit power level to

ensyre that there is_suffici | € for non- ice ‘
iy S L e
HSBBAiceRs Tlifenideh dRVebiR [FSHG . BBl $5t GRWOTRFBI GG Aal nor-
Hsineicatingeat least one maximum allowed

17. A metnod of providing high speed downiink packet access (HSDPA)
sarvices, the method comprising:

" transmitting at isast one control signal indicating at least one maximum aliowed
HSDPA transmit power ievel and a piuraiity of fimeslots aliocated for the usage of
HSDPA channels, whersin the H3DPA transmit power level of each allocaled timeslot is
not allowad to exceed a maximum allowed HSDPA transmit power ievel indicated for the
aliocated timesiot; and

" receiving at isast one feedback signal indicating the results of measuremenis of

the power of at least one of the aliocated timeslots during a predetermined time period.

18. The method of ciaim 17 wherein the predetermined time period is at least
100 ms.

19, The mesthod of claim 17 wherein the control signal iimits the aliowed
HSDPA transmit power ievel to ensure that there is sufficient power reserved for non-
HSDPA services.



HSDPA transmit power level and a plurality of timesiots allocated for the
usage of HSDPA channels, wherein the HSDPA transmit power level of
each allocated timeslot is not allowed to exceed a maximum allowed
HSDPA transmit power level indicated for the allocated timeslot: and
receiving at least one feedback signal indicating the results of
measurementicohdtveopowentadiat |€BRN©Néoof phevailur dieth tispestbtgowniink

packg%ﬁ?:%% pLEgRiRr :}Itlmgeun}ﬁeqqf\g@dw%r[gm method of claim 17 wherein

etermine eriod is at least 100 ms. 19. The method of
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S eed own et access (HSDPA) services
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wherem the transmit power level of each allocated timeslot is ot

resUS Y/ B TB-EXBEEH & HEKPAWIRT Sl Givisd T SIFPH theniRreRAVEReRigtE during 2
credadieated fprdhe@docated timeslot; and a receiver configured to receive at
least one feedback signal indicating the results of measurements of the
power of at least one of the allocated timeslots during a predetermined
timéperiothe RNReo RN PEIAMEEINIREreTRIRETTREGE EmFiIRSH e 3t 15as!
100peeiod is at least 100 ms. 22. The RNC of claim 20 wherein the control
signal limits the allowed HSDPA transmit power level to ensure that there
is sufficient power reserved for non-HSDPA services. 23. A method of

progiding ighFiYead diaiwnin K paEietir ceBE RSP A s ifcRiowRe RSDPA

tran@iNeshepnapasin drisans Nkingsw [RastbiewopiiodsigaahiaginatingatSDPA

Ieast one maximum allowed
sSBENICES

23. A method of providing high speed downiink packet accass (HSDPA)
services, the method comprising:

transmitting at ieast one control signal indicating at least one maximum aliowed
HSDPA transmit power level and a pluraiity of transmission timing intervais (711s)
allocated for the usage of HSDPA channels, wherein the HSDPA transmit power level of
sach allocated TT! is not allowed o exceed a maximum allowed HSDPA transmit powser
levei indicated for the allocated TT1; and

recaiving at least one feedback signal indicating the results of measurements of

the power of at izast one of tne allocated TTls during & predetermined iime period,

24 The method of claim 23 wherein the predefermined fime pericd is at least
100 ms.

25, The method of claim 23 wherein at isast one sat of the allocated TTis are
inciuded in a frequency division duplex (FDD) cell frame.
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HSDPA transmit power level and a plurality of transmission timing

intervals (T T is) allocated for the usage of HSDPA channels, wherein the

HSDPA transmit power level of each allocated TTI is not allowed to

exceed a maximum allowed HSDPA transmit power level indicated for the

allocated TTI:. and receiving at least one feedback signal indicating the

results of measurements of the power of at least gne of the allocated is

duritiyy a prEFEISRAASI HIRTE pRMOE 28, e Rreto & BNEIAH 2S00 S
andRegrédetermaikeditimeZoesod is at least 100 ms. 25. The method of

claim 23 wherein at least one set of the allocated TTis are included in a

frequency division duplex (FDD) cell frame, 14 26. The method of claim 25

whetéin the eDEPERP ilnR@ifasa MRGHRDMD AROTShFEERh DIRalg allowed
HShythofsthinso@s:. Bhel ethedreficaiin?s wherénetheoentrotsigaal for non-
rshpitstheallowed HSDPA transmit power level to ensure that there is

sufficient power reserved for non- HSDPA services. 28. A radio network

controller (RNC) for providing high speed downlink packet access

(HSBPA) serrades, iy 6tN CaroroliEisifRivG) tfanspnittelirgprifigiurepetsr downlink
paéﬁ%?ﬁg%gs%téﬁé‘éb%‘%&@!&gg' t%@ﬁﬂd”@éﬁ?ﬁ%?? least one maximum

allowed HSDPA transmit power level and a plurality of transmission
timirfgtTRARSRYAR CRAIIURD LAt (RESH8T FRED A'SRRIHRRRATNG at lsast
ongvheremuhedieRE AR BaRsNitpewve dewel oéesichrallacatediyT lofs traptsmission

tim?r'}gw <4988 maximymalioued (A SRBALANSRIEDWEr RVl HsDPA

icated for the allocated TT{: and areceiver configured to receive at
trafsadt BRNSEEYBRIeathalaiedting thacelareSihREEs AR B ThRlowed
HImRver eisati easiconevdfithi-altocatad T dbsateding laaptedetermined time
period. 29. The lai Wwherein.the pr ined time.perad. i
o Tl e e RNE o oo 28 WPttt ot bt S ot e
regicat<neryiceaamh Alidet RRuSh G i HEgstitsof dipiakogeiss) chp during a
préceemined fime period.

29, The RNC of claim 28 wherein the predetermined time pericd is at least
100 ms.

30. The RNC of claim 28 wherein at ieast one set of the aliocated T1is are
included in g freguency division duplex (FDD) cell frame.

31.  The RNC of claim 30 wherein the FDD cell frame has 2 length of 10 ms
and each 71!l has a length of 2 ms,

32. The RNC of claim 28 wherein the control signal limits the allowed HSDPA

transmit power level to ensure that there is sufficient power reserved for non-HSDPA
services.



31. The RNC of claim 30 wherein the FDD cell frame has a length of 10
ms and each TTI has a length of 2 ms. 32. The RNC of claim 28 wherein
the control signal limits the allowed HSDPA transmit power level to
ensure that there is sufficient power reserved for non-HSDPA services.
15 WIRELESS COMMUNICATION METHOD AND APPARATUS FOR
PROVIDING HIGH SPEED DOWNLINK PACKET ACCESS SERVICES
ABSTRACT A method and wireless multi-cell communication system for

roviding high speed downllnk acket access HSDPA serwces The
LRI CAMME R A T LY RRABAKHS
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one base station having a plufsliti2 §ffdiiieslots, e.g., in a time division
duplex (TDD) system and/or frames including transmission timing
intervals (TTIs), e.g., in a frequency division duplex (FDD) system
assigned thereto for the establishment of HSDPA channels. The control

ABUT% Rdigates a maximum allowed HSDPA transmit power for each of
the timeslots and/or TTIs. The base station sends a feedback signal to
the RNC indicating the results of measurements of the power of the
transmitted HSDPA timeslots and/or TTls during a predetermined time

A BEARRIRIOW S ArdRss multi-cell communication system for providing high
speed downlink packet access (HSDPA) services. The system includes a
radio network controller (RNC) in communication with a plurality of base
stations. The RNC sends a control signal to at least one base station having
a plurality of timeslots, e.g., in a time division duplex (TDD) system and/or
frames including transmission timing intervals (TTIs), e.g.. in a frequency
division duplex (FDD) system assigned thereto for the establishment of
HSDPA channels. The control signal indicates a maximum allowed HSDPA
transmit power for each of the timeslots and/or TTIs. The base station sends
a feedback signal to the RNC indicating the results of measurements of the
power of the transmitted HSDPA timeslots and/or TTIs during a

predetermined time period.

Figure 1
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