13 Dec 2006 WD 031107694 PCT/1B03/ 01965 TWDO THRESHOLD UPLI NK RATE CONTROL
TO ENABLE UPLI NK SCHEDULI NG TECHNI CAL FI ELD [0001] The present invention
rel ates generally to the field of wireless conmunications. Mre
particularly, the present invention relates to uplink enhancenents in the
air interface between a termnal and a base station in a wiBd)exs2006
communi cati ons networ k. BACKGROUND ART [0002] The air interface between a
term nal af¥P®/BH8e station in a wirel ess conmmuni cat i FAEBREIRDrk rel at es
directly to the achievable | evel of performance of the network. It is
essential to have a |ow signal-to-interference ratio (SIR) requirenent for
sufficient link performance with various coding and diversity solutions in
t he physical |ayer, since the physical |ayer defines the fundanent al

capacity limts of ‘I’WOWHRES‘H@V f@BPleﬁ@ TROLgEener atl on wrel ess
communi cati ons systens, c@,@gl&% f'] %Rel ease '99 or
subsequent rel eases of the nera |on artners ip Project joint
standardi zation project (www 3gpp.org), the physical layer is not designed
around a single service, such asppeues Fr@pe flexibility is necessary to
enabl e dynam c scheduling of nmultrmedra services. In Release '99, 3GPP TS
25.211- 25. ppd1jdegas bleesnt inhgntiphismitesajendralyas thediekdlf difeleds. 331 descri bes the
radio resource control protocol, and 3GPP TS 25.133 describes requirenents
for radi o resounpationyahagepaittiaryhepresantenventorpleteatoaglifier ei n by ref erence

intheir entirety. 1 13 Dec 2006
enhancements in the air interface between a terminal and a base stationin a

wireless communications network.

BACKGROUND ART

[0002] The airinterface between a terminal and a base station in a wireless
communications network refates directly to the achievable leve! of performance of
the network. It is essential to have a low signal-to-interference ratio (SIR)
requirement for sufficient link performance with various coding and diversity solutions
in the physical layer, since the physical layer defines the fundamental capacity limits
of the air interface.

[0003] In 3" generation wireless communications systems, such as that specified
by Release '99 or subsequent releases of the 3rd Generation Partnership Project
joint standardization project (www.3gpp.org), the physical layer is not designed
around a single service, such as voice, more flexibility is necessary to enable
dynamic schedufing of multimedia services. In Release ‘99, 3GPP TS 25.211-
25.215 describes the physical layer, 3GPP TS 25.331 describes the radio resource
control protocol, and 3GPP TS 25.133 describes requirements for radio resource

management, which are incorporated herein by reference in their entirety.
1



WO 03/107694 PCT/ 1B03/01965 [0004] Fig. 1 illustrates the architecture of
the radi o access network that handles all radio-related functionality in
Rel ease '99. User Equi pnment (UE) 11 is connected via the radio interface
to a respective first Node B 21-1. First Node B 21-1 converts the data

fl ow between the lub and radio interface and al so partici pat e pec20bm t ed
extent in radio resource nmanagenent. First Node B 21-1 and second Node B
21-2 are DB P ¥BHhected to the sane Radi o Networ k CotF8BPEFSYRNC) 31-1
via the lub interface and share the sane radi o resource managenent. RNC
31-1 is responsible for the control of the radio resources in its donain,
i.e, first node B 21-1 and second node B 21-2. Although only two are shown

in Fig. 1, tdeese Wid. k il0arm thy/arBRteBiDie®f th Rt 4068sshRE®MBh& headtect ed to a
single RNC. Each group of Node B's and single RNC constitute a radio

net wor k subaystiencléEiNbhctngitph Rerugromnlser Exaprasre ($d)awns conmecteidg. 1, there
wll normally be a large nunber of RNS's in a radio access network.

Col | ecti vel yia thetrediRiN@sfaer to atrbspestae fistiodedi2ist Pot Node B 211 adrivertser vi ces
(including, for exanple, managenent of connections to UE 11) that the
radi o accesg‘eﬁét&ﬁbwwemﬁ%\hﬁ&@sﬂﬂﬂ@ad@ iplgrfacerpat ise RartigieatessA@Wed/i a t he | u
interface. The elenents showmn in Fig. 1 are defined at the | ogical |evel,

but maK hav%"t%fl‘téﬂrﬁi"‘Pé‘?so‘ffﬁ%/@%a&emPWplFEﬁﬁ’ﬁP%@lzéﬁ angd seqeafl Nodg B8b5] | n Rel ﬁase
' 99,

upl ke 11 oGO R g s ﬁ&wéc G eak R e AR Rh The "
o1 nates Glcr PG B2l THE BEALINY SoLlE JRCRSING, wabhgy f vl no

formats and can’onl as’ t he di sadvant age

that vari Oua%rm%%éwoﬁméd@%o%eﬁﬁ% LGRON 5.8 k6 & 91-PBNGechiocessed and
sent to UE 11, all over a frame structure measured in nmlliseconds. 2 13
Dec 2006  node B 21-2. Although only two are shown in Fig. 1, there will normally be more

than two Node B's connected to a single RNC. Each group of Node B’s and single

RNC constitute a radio network subsystem (RNS) and although only two are shown

in Fig. 1, there will normaily be a large number of RNS's in a radio access network.

Collectively, the RNCs are the service access points for all services (including, for

example, management of connections to UE 11) that the radio access network

provides to a core network (not shown) via the lu interface. The elements shown in

Fig. 1 are defined at the logical level, but may have a similar physical implementation

as well.

[0005] In Release ‘99, there is little flexibility in scheduling the transmissions on

the uplink from UE 11 to Node B 21. The physical layer rate signaling terminates at

Node B 21. The RRC limits the TFCS using various signaling formats and UE 11

can only use the allowed TFCS. This has the disadvantage that various

measurements and UE RRC reports taken to SRNC, processed and sent to UE 11,

all over a frame structure measured in milliseconds.



WO 03/ 107694 PCT/ 803/01965 [0006] In Rel ease '99, scheduling changes can be
made in the uplink using the unacknow edged signaling node in Radio
Resource Control (RRC) with a specified activation tinme. Alternatively,
the RRC includes the ability to control and limt the Transport Format
Conbi nation Control using various signaling formats. The trangpectadoe mat
conbi nation control can be sent in transparent node on its own transport
channel in V&Y. Transport format conbinations cafTH8®9¥exed, with a
list of allowed/ non-allowed conbi nations or an full open set of

conbi nati ons. For an exanple of the specifications, including the maxi num
of time that should pass after a signaling nessage is received due to
processi ng téaloé]heIﬁ-ﬁel&%&@gesch%hﬁ%wanﬁﬁﬁéh Batia@dinitife dRSURR thesee 3CGPP TS
25.331 v 3.8.0, Section 13.5 his nmethod of using the RRC ability
to limt thgnatkichicage &@aﬁgomdeqh R@di@ﬂ&s@ﬂ:e@aamem@)mnhra%pémwork such as
in the anmount of data to be transmtted between network el enents. Al so,

si nce t he natikaidn tive dREeratient, trerRARRBclodastthodtiligao chytrot ére! IRNG)e 1t suscepti bl e
to processing bottlenecks and other factors affecting the performance of
the RNC. DI BespSURENGFCOMVENTN Onnif) 098] varipusssidnaingtioragisedte of the preferred
enbodi ment of the invention, a wreless comunications network conprises a
plurality ofaneeerhipimst @W“‘éﬁ conisglopn b ger id@nsnaeat F‘Bﬁ’? %’l‘?scﬂ"i"”t ransm ts data
to each one of sald@&}ura t%c%,f termnals on a wreless | i nk and
recei ves daf®sPyoHy 61‘?85?{& i ad]saorboﬁr?aéf:?r{‘?"a&?”stc@f‘ﬁ?ﬁﬁ% OW wirel ess
uplink. At | east .one, of r ermn S sen te request to
abi d base {00 WA R PP Lrliflere b B R Bl R G el Tt e on e

wireless uplddk.Be o?’thégpégﬁaeatggg, %clu\@ﬁg%rﬂr&?nq%oﬁgytﬂﬁgﬁ&ﬁ@p%@é

after a signaling message is received due to processing in the UE before the new
combination is assumed, see 3GPP TS 25.331 v 3.8.0, Section 13.5.

{0007] This method of using the RRC ability to limit the TFCS can be slow to
adapt to changes in the network, such as in the amount of data to be transmitted
between network elements. Also, since the method is dependent on RRC controlied
by the RNC, it susceptible to processing boftlenecks and other factors affecting the

nerformance of the RNC,

DISCLOSURE OF INVENTION

[0008} In afirst aspect of the preferred embodiment of the invention, a wireless
communications network comprises a plurality of terminals and at least one base
station which transmits data to each one of said plurality of terminals on a wireless
downlink and receives data from each one of said plurality of terminals on a wireless
uplink. At least one of said plurality of terminals sends a rate request to said base

station, said rate request requesting that the data rate on the wireless uplink be



changed. Said base station, in response to said rate request fromsaid at

| east one of said plurality of termnals, sends a rate grant to said at

| east one of said plurality of termnals, said rate grant indicating

whet her or not said at |east one of said plurality of termnals may change
the data rate on the wireless uplink. [0009] In a second aspegB Ddfc 2du5
preferred enbodi nents, the present invention provides a reliable data rate
control met¥B& 4id wirel ess comuni cations network i n®{WEMHEE radi o
access network which transmts data froma base station to a termnal in a
wi rel ess downlink and receives data fromthe termnal to the base station
in awreless uplink. In this aspect of the preferred enbodi nents of the
invention, Eb@gddrdbidiise baticIAREREndeo 558 RiY/BqledPrrdEfs RatABorRPeci fyi ng the
limts on the data rate on said wireless uplink, a first one of said two

t hreshol ds sfarigiyaingf &rminbig] dends0d rafeddréht €0dani 4t &dabt dnb af saBpiuraity sfequest ed by
said termnal and a second one of said tw thresholds specifying a limt
for said dataminat eaidhae grmayindetingeusisdr edndy gaid atleakt beese ssiti aluratity. The

term nal sends a rate request on the wireless uplink fromthe termnal to
the base st eftt¢rainalsgpaydchangecthe defasaie o bgudreebnpiinhat the data rate on said
wi reless uplink be increased or decreased within the limts of said first
one of sai dl909%o 1M SR arpect phibe pefarer aMbedireia ereienteeritses t he data
rate on said wirele link in accordapce with said rate grant in
response topravs?erftaeregaliﬁr#%r%@&?(‘/@&”‘F&‘B?ﬁ'” WTelpsh SUBRMUNICHIPIRNEMEK § [ ate grant
i ndi cating : .he r o not id data.rate on said wreless uplink my be

i ncreased o'%%&gegggé C%sss ﬁ%{a«grégvt%gﬁtrﬁﬁsnggidataﬁ%ﬂn e t%aé,aatgg?q 3 a[ 0010] In

anot her aspgfindin é@i?e%é%&@&ﬁﬁugﬁgn s HEA S Qhe Feﬂﬁnél%’tﬁ@%é%nz the wreless

comuni cations network including a base station Ich transmts data to a
term nal onssa%iomrr@wea&ss@%m! irntkis @Bkt 4RI &8 rdBdnbolin@Msaf iher m nal on a

wireless 4 13 Dec 2006 03/107694 PCT/ 1B03/ 01965
invention, the terminal is adapted to receive two thresholds specifying the limits on
the data rate on said wireless uplink, a first one of said two thresholds specifying a
limit for said data rate that may be requested by said ferminal and a second one of
said two thresholds specifying a timit for said data rate that may be requested by
said base station. The terminal sends a rate request on the wireless uplink from the
terminal to the base station, said rate request requesting that the data rate on said
wireless uplink be increased or decreased within the limits of said first one of said
two thresholds. The terminal increases or decreases the data rate on said wireless
uplink in accordance with said rate grant in response to a rate grant received from
said base station, said rate grant indicating whether or not said data rate on said
wireless uplink may be increased or decreased as requested in said rate request.
[0010] In another aspect of the preferred embodiments of the invention, the

wireless communications network including a base station which transmits datato a

terminal on a wireless downlink and receives data from a terminal on a wireless



uplink carries out a nethod. The method conprises sending a rate request
from said terminal to said base station, said rate request requesting that
the data rate on the wireless uplink be increased or decreased; and in
response to said rate request fromsaid termnal, sending a rate grant to
said termnal, said rate grant indicating whether or not saiq3ipicdyg nay
i ncrease or_decrease the data rate on the wireless uplink. BRIEF

DESCRI PTI ONYR#/ {2 DRAW NGS [0011] The preferred enbodf{ it 1%fe descri bed
below with reference to the acconpanying drawi ngs, in which: [0012] Fig. 1
is a block diagramillustrating the uplink connection of user equipnment in
a radi o access network according to 3GPP Rel ease '99. [0013] Fig. 2

gr aphi cal | yuplink ustiesadues nthoe X aimgrhé@haf copasdswendiRG eenbgrbifesh threshol ds
applied to the transport format conbination set according to the preferred
enbodi ment ssad terrhialitmsaihbdse statign) SdidHiateieguesBrequeatiy thatltheydaid datestr at es a dat a
rate control concept utilized in the preferred enbodi nents of the

i nvention. fheavirsEssyrink bp ingregset edeceasdd; st in saspensarty eicmalelrequest mul ti pl e
user equipnent rate control according to a preferred enbodi ment of the
present i nvENY P lePihdlatgnding geate @ﬁ@‘r@ﬁ%@*%‘ﬁ@r%’:’l’@ﬁ%@ﬁ‘ﬁ infigatingke parts

t hr oughout t draw.n 5 13 Dec 2006, WO 03/107694 PCT/ 1BO3/01965 BEST
NODE FOR CAMPRIIE BT sHeEmFRENTICHSE Btreriess B Bapeaie.of WP &TERSwn herei n ar e
by way of e@ ppl e and for purposes of illustrative discussion of the
preferred enbodi nrents of the present invention. The description taken with
the drawi ngs nmake it apparent to those skilled in the art how

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]  The preferred embodiments are described below with reference to the
accompanying drawings, in which:

[0012]  Fig. 1 is a block diagram illustrating the uplink connection of user
equipment in a radio access network according to 3GPP Release ‘99.

[0013]  Fig. 2 graphically illustrates an example of the two RRC controlled
thresholds applied to the transport format combination set according to the preferred
embodiments of the invention.

[0014]  Fig. 3 graphically illustrates a data rate control concept utilized in the
preferred embodiments of the invention.

[0015]  Fig. 4 graphically illustrates an example of multiple user equipment rate
control according to a preferred embodiment of the present invention.

[0016]  Like reference numerals identify like parts throughout the drawings.



ot her various enbodi nents of the present invention may be inplemented in
practice. [0018] Further, elenments are shown in block diagramformin
order to avoid obscuring the invention, and also in view of the fact that
specifics with respect to inplenentation of such bl ock diagram
arrangenments is highly dependent upon the network environnent3 pédé Boosg wWhi ch
an enbodi nent of the present invention is to be inplenented, i.e.,

speci fics SHOWWA™Be well within the purview of one skifldTd®3{0HHo} he art.

Al t hough the preferred enbodi nents of the invention are described with
reference to the exanple system bl ock diagram of 3GPP Release '99 in Fig.
1, enbodinents of the invention nay be practiced in other wrel ess
comruni cati on networ BEST MOOERHRMGARRUINGOUT FHRINVGENTION Ssubsequent 3GPP
specification rel eases. [0019] Were specific details (e.g., interfaces)
are set fori0b1iln Ohaeartiqubrsckbser hdvein agrdyodiymeertasnp@f ant! e pumosmstof on, it shoul d
be apparent to one skilled in the art that the invention can be practiced
wi t hout t hedustratyedispission et the preferrpyl pabedjmerits ofheopresgnbaventigipdinent  t hat any
conmbi nati on, of hardware and software programm ng can be used to inplenent
enbodi ment sYeSFrRtipRtakeR MRt diaiAgs Makett apRereatin baphiied indPeaht limited to
any specifi hcont)i nat i’%{] of Q rdwar e and _software progra_rm‘i ng. [ 0020] As
known to or@"ERFTIEEMPHITHYS Yfte PresennyedtiryRREf MBBRFTGY PPHIETR t t ed over
the air int cegl r e. W th . radio resource control signaling sent
by a RNC ol\ﬁlée{ﬁl u%urp‘ﬁ?%%& 3@%?%%%&1'”5’%%g@?rﬁasf?rﬁnclpB@é"sto&\:')oﬁ?i guration and

reser vat i oyl b, 2% WNiey YORAR SBETH BORLABI0S T esour ces.

The Node B 21 perfornms L1 air Interface processing such as channel coding
and i nt er | eaiengntaticAlop sif BREIAEILPEM aFBFRAZNBS% hi?{lﬁdepgﬁ&nhﬁbm%r ate
adaptation” refers to rate matching in which the nunber of data bits to be
transmi t t echelvdriagtaporecknt withirt Iechandseodiafenbiftise Ry imehBonagitodbel rane and does
not refer to the present

implemented, i.e., specifics should be well within the purview of one skilled in the art.

Although the preferred embodiments of the invention are described with reference to
the example system block diagram of 3GPP Release 99 in Fig. 1, embodiments of
the invention may be practiced in other wireless communication networks, including
but not limited to, subsequent 3GPP specification releases.

[0019] Where specific details (e.g., interfaces) are set forth in order to describe
embodiments of the invention, it should be apparent to one skilled in the art that the
invention can be practiced without these specific details. Finally, it should be
apparent that any combination of hardware and software programming can be used
to implement embodiments of the invention and that the embodiments are not limited
to any specific combination of hardware and software programming.

[0020]  As known to one skilled in the art, data is conventionally transmitted over
the air interface in accordance with radio resource control signaling sent by a RNC

over lub interface, which signaling includes configuration and reservation of radio



i nvention. See, for exanple, Section 6.4.2 of the book "WCDVA for UMIS
(revised edition)" by Harri Holma and Antti Toskal a, published by John
Wley & Sons, 2001 for further discussion of rate matching. It also
perfornms sone basic radio resource nmanagenent functions such as inner |oop
power control. The RNC 31 terminates the RRC signaling prot¢3@ecv2gos UE
11. It perforns L2 air interface processing of the data to/fromthe radio
i nterface. Y8 8™%sour ce Managenent functions, such RTREIMHg of Radio
Access Bearer (RAB) paraneters into air int erface transport channel
paraneters, handovers, and outer | oop power control are executed in RNC

31. [0021] As described in further detail hereafter, the preferred

enbodi ment sresdurddae Thé RYRIB £ DperfaaveL 13aitiierfida pREBSIN suaH & ®afdel ol by which
Node B 21, being closer to the air interface than SRNC 31, can perform

i mted butcddngznd plerpdvirgc faechdapatpnogeeatiigoets, THenern ‘nate bdapéasibigl ds for two
respective network elenents allow fast and distributed scheduling of data
on the upl isfers Wiale matshiag imewhichrtbrotlimhentfsiatfbits koebe transroitied ismdanted not |init ed
to any particul ar s;{gnal [ ngq met hod for perform ng the scheduling over the
ai r i nterf adeée WAPESE RIS @va bqufWQW@P§m|r¢fﬁgo Wﬁﬂ:”ﬁ@ptl s provided in
U. S. Patent, Application No. filed on Ma 2002, entitled
"ot hod and™ABR} ARh< T RRTBeS ?qcmfﬁigo@haﬁa% s b ievite Cont r ol
and 7 13 Deg 0 /10769 /] o} ned to Noki a
fanpRE By udMRier SEO 5 PRo bR R s He B2t

Cor por ati on Sl gnee o of such

appl i cati Orl‘orqur%ep s@ﬁﬂ&oh Qﬁgl%m%{]ﬁ%ﬁdltg%o Qrffcﬁ%ggﬁﬁe é%zctrFﬁb fes Fé rety. [0022]

As a preferre nment i nventron ds are set
Wi th refer epgRgémerd ABcEPTRIdRASiRer @g& &m& bdritré £ nk RNCA idifiHagRor t For mat

Combi nati on Cont rol (TFCC). In 3GPP Rel ease '99, transport format

conbi nat i onh€RRECKBhaling protocol with UE 11, It performs L2 air interface processing of the
data to/from the radio interface. Radio Resource Management functions, such as
mapping of Radio Access Bearer (RAB) parameters into air interface transport
channel parameters, handovers, and outer loop power control are executed in RNC
31.
[0021] As described in further detail hereafter, the preferred embodiments of the
invention have a two threshold rate control by which Node B 21, being closer to the
air interface than SRNC 31, can perform limited but fast uplink scheduling
operations. The two threshoids for two respective network elements allow fast and
distributed scheduling of data on the uplink. The preferred embodiments of the
invention are not limited to any particular signaling method for performing the
scheduling over the air interface. An example of the uplink signaling method is

provided in U.S. Patent Application No. 10/156,751, filed on May 24, 2002, entitled

“Method and Apparatus for Distributed Signaling for Uplink Rate Control” and



specified in 3G°PP TS 25.331 v3.8.0 (2001-09), Section 8.2.5 and data rates
correspond to various transport format conbination sets. Specifically, in
the preferred enbodi nents, RNC 31 specifies two transport format
conbination set (TFCS) thresholds. In addition to UE threshold 100, a Node
B threshold 200 is al so specified Bot h Node B 21 and UE 1}43apé&c Rober ned
of these thresholds. UE 11 is nornmally limted to UE threshold 100, but
may use theVRBHWE™B t hr eshol d 200 as instructed by Nod®TBBEH1%There is no
per se limtation on the value of UE threshold 100 and Node B threshold
200. Indeed, either Node B threshold 200 or both thresholds may include
the entire TFCS range. [0023] Figure 2 graphically depicts the TFCS

t hr eshol ds. coreneadseightidGo Mok Eoibitior) 8ie\Ma 8 5nddef isBipdikaddddinkE 11 control s
TFCS selection and utilization of the space above UE threshold 100 and

bel ow Node &ntentsas badhckpRi@8tionldie Actetyamtofpoesddpysee@ate inities eftiratpsport  For mat
Conmbi nation (TFC) fromany of those in the set below the UE threshold 100.
Bet ween t he[00E]t hAe s rafeireti@nbaticieMNotibisBrvehticasthe vib tB@6holddcdesd8 21 can
control the limtations given to UE 11. Hence, Node B 21 can selectively
schedul e th@tfusfer%ke b campinagonyyets ytilizeg in W@GMPPQUEOMUL&WS’WWQV@ of the

entire rang OSSI bl e data rates éTFCS for the wreless uplink, such
as, for exaﬁ?ﬂtr@' FFS%*&%@B%@EFBSBZ%H nspef oM@ compiBaipIcat™S 8 13 Dec 2006

VO 031 107604 ERTLN BRBKTLO00F PEE I EP Al AT g gL e 1AL i can uee
Node B thre (%P@%Pgmg%% S]Lil‘tgﬁ ?ttforﬁ\%tﬁofrr@na%&és%@ S?eol P thé nd UE 11 can be

required to se arae req nges in the data rate

above 384 khprreddhiodnfmis Rﬁ@%ﬁ”sp&més%t%%nff%a%dmbir%m&hanges
(i ncrease or decrease) or only f increases In the data rate. Node B
(TFCS} thresholds, In addition to UE threshold 100, a Node B threshold 200 is also
specified. Both Node B 21 and UE 11 are informed of these thresholds. UE 11 is
normally limited to UE threshold 100, but may use the Node B threshold 200 as
instructed by Node B 21. There is no per se limitation on the value of UE threshold
100 and Node B threshold 200. Indeed, either Node B threshold 200 or both
thresholds may include the entire TFCS range.
[0023] Figure 2 graphically depicts the TFCS thresholds, Separate RRC signaling
between Node B 21 and UE 11 controls TFCS selection and utilization of the space
above UE threshold 100 and below Node B threshold 200. UE 11 can freely select
its Transport Format Combination (TFC) from any of those in the set below the UE
threshold 100. Between the UE threshold 100 and Node B threshold 200, Node B
21 can control the limitations given to UE 11. Hence, Node B 21 can selectively
schedule the uplink datfa rates of UE 11.

[0024] UE 11is aware of the entire range of possible data rates (TFCS} for the

wireless uplink, such as, for example, from 16kbps to 2Mbps. The UE threshold 100



21 and UE 11 may receive only UE threshold 100 or both UE threshold 100 and
Node B threshold 200. In particular, Node B 21 may receive both threshol ds,
but UE 11 receives only UE threshold 100. [0025] Figure 3 depicts the data
rate control concept utilized in the preferred enbodinents of the

i nvention. The bottom portion of Figure 3 indicates the val U méc 2006 €
requests sent by UE 11, the value of the transport fornmat conbination as

i ndi cat ed HVOP%éWW?CI val ue, and the data on the wirel ¥S&BENAK. The upper
portion of Fig. 3 indicates the value of the rate grant signal sent by
Node B in response to the rate request. [0026] The sequence of events in
the preferred nethod is as follows. First, UE 11 transmts its data al ong

Wi th a rat especiferans hightidt @dta VMLt MRUe: @itk dpgresaicmatii@ond®@, and the rate
request (RR) from UE 11. Then, Node B 21 sends a rate grant to UE 11

cont ai ni ng arhiandireadmpe, 38f kdse The Nodd@ thkshdid 20®yani ageeager, decr ease or
remain at the current data rate depending on the received interference
condi ti ons @ampigt HéPpsappridpl 1 candetreqiirtd o sead a raisrequeshiorNode Bidtdet/ measur ed at
Node B 21 and/or sent to Node B 21 fromRRC. In one enbodinment, UE 11 nay
be consi der@@nges imie dataraie abeye 84 Wrshéhis msgieensint mey bavoadefatal rates if it is
using data rates bel ow that specifed by UE threshold 100 (384 kbps in the
above exanpiUe) Chanpessiicipase eraleerease) or ony fpidecreqsesin hsairaten Negs B

PCT/ 1 BO3/ 01965 r request t rea he . d ate the wirel ess

Upl 1k voul ™ 8t b SN S A BERSE o oo MBI M S o

necessarily N tpbs Lnclude peri od.

Pr ef er abl y,N%OE{Bet H'l(()étg|4 Oﬂog%@s@g)%ﬁilcvgrq{dﬁ% %‘%}S@gv\%}: égeep”?g’feéﬁé?%mﬁes provi ded
at every TH{ R&iedny OEtGEEMRII 108! Y, the rate request may be sent when a

[0025] Figure 3 depicts the data rate control concept utilized in the preferred
embodiments of the invention. The bottom portion of Figure 3 indicates the value of
rate requests sent by UE 11, the value of the transport format combination as
indicated by the TFCI value, and the data on the wireless uplink. The upper portion
of Fig. 3 indicates the value of the rate grant signal sent by Node B in response to
the rate request,

[0026] The sequence of events in the preferred method is as follows. First, UE
11 transmits its data along with a rate request (up or down). Node B 21 receives the
data and the rate request (RR) from UE 11. Then, Node B 21 sends a rate grant to
UE 11 containing an indication of whether the UE 11 may increase, decrease or
remain at the current data rate depending on the received interference conditions or
other appropriate traffic metrics either derived/measured at Node B 21 and/or sent to
Nede B 21 from RRC. in one embodiment, UE 11 may be considered to have
returned to the range of allowed data rates if it is using data rates below that

specifed by UE threshold 100 (384 kbps in the above example). In such a case, a



certain event occurs in UE 11, such as, for exanple, when the transmt
buffer of UE 11 exceeds a certain limt. [0028] Fig. 4 denonstrates a
scenari o whereby multiple UEs using the two threshold concept are
controlled by Node B 21. In this exanple, Node B 21 controls the first
UE's data rate (increasing) and the second UE' s data rate (daScbeal00§) at
regular intervals, In particular, it slowy redistributes resources between
each UE prY®&¥174¢ connected to it under control of RN\ESTEBO3O[#$& changes are
gradual as allowed by RRM A primary connection is established so that
only one Node B in a netwrk can control one UE. (0029] These preferred
enbodi nents of the invention provide termnation closer to air interface

than in conwgnieh@Red deadhse tRCERS fatd W WO HeISdsCRIHkafIuIM@BeverlileY al so  provide
t he advantage of faster processing on L1 /L2 between Node B 21 and UE 11.

This i s becastsesagven though the tinme intervals are subject on any

particul ar network inplenentation, the tinme intervals of comunication
frames bet Wwi98R7]UE Pteferapiyl bulNet sedBs<2iily athe up/ypirciale rgquestdsineledkdiah t he tens of
mlliseconds. Thus the speed with which the data scheduling on the uplink
can be adj ugtesdl ! Refcdle Pegheraly. Butnobesressarilyt the /Ao dkeep GiagiaNode B t hr eshol d

200 is several ,orders of magnitude grater than 10 13 Dec 2006 WO
03/ 107694 P/ PesF FernbE PeRdt AlRTnetyelyalie e BaHe Tey PopRmWhee adj ust ment s

are dependent, on the signal.ing rom RNC 31. [0030] Signali of the two
threshol ds Fo0Eqt OF%”r%n?]ﬁOi%CLQ%I ftef‘%’ﬂp?'ow%ﬁgﬂ%@sm'gl?‘?ﬁb%g’ﬁ and the
details the . ential to the invention. One enbodi nent would
be to add tLﬁ%‘%{g%ﬁﬁﬁ?g@%ol d 200 as an optional extra parameter or

i nf or mat i onyoge e Rly. 4 Berhdi8RESNHRAET0 TRFHY I RRERIA g heGRt T ol (TFCO)

nessage
threshold concept are controlled by Node B 21. In this example, Node B 21 controls

the first UE’s data rate (increasing) and the second UE’s data rate (decreasing) at
regular intervals. In particular, it slowly redistributes resources between each UE
primarily connected to it under control of RNC 31. The changes are gradual as
allowed by RRM. A primary connection is established so that only one Node Bin a
network can control one UE.

[0029] These preferred embodiments of the invention provide termination closer
to air interface than in conventional radio access network architectures. They also
provide the advantage of faster processing on L1/L2 between Node B 21 and UE 11,
This is because even though the time intervals are subject on any particular network
implementation, the time intervals of communication frames between UE 11 and
Node B 21 are typically measured in the tens of milliseconds. Thus the speed with
which the data scheduling on the uplink can be adjusted in the space between UE

threshold 100 and Node B threshold 200 is severai orders of magnitude grater than

10



in RRC signaling. [0031] Likew se, signaling of the UE threshold 100 and
Node B threshold 200 to to Node B 21 would be an extension of the Node B
Application Protocol (NBAP) where the details are not essential, O

course, the notification of the two threshold to Node B 21 can be carried
out in any nunber of different ways. [0032] Wil e the inventf3obedad0been
described in terns of its preferred enbodinents, it should be understood

t hat nunmer oti® “¥d° i cati ons may be made thereto. It i BCVBI¥HYED t hat al
such nodifications fall within the scope of the appended clainms. 11 13 Dec
2006 WHAT IS CLAIMED IS: 1. In a wireless comunications system i ncl udi ng
a radi o access network which transmts data froma base station to a

term nal i ntrat whiciedaR$e atlaavalivhkn @B ddjuess ¥Refeidant dhame digiaidger m nal to the
base station in a wireless uplink, a termnal which is adapted to: receive

a first thresh&®Nt Bpecifying the upper limt on the data rate on said
wireless uplink that said termnal may use without a separate rate grant
from sai d bH980]st Sidneling ofthadvathreah@dsrte YEddtis iviahaiditipm teltesRREpl i nk from t he
termnal to the base station, said rate request requesting that the data
rate on sai Bologplaggd Besletap themkofipee e aprgalte! Withhinkentipe Prengnibodigens second
threshold; and in response to a rate grant recei ved from said base station,

sai d rate YPAhPe loRdf deNodg BANEE 0K 2082 AB PPIORR!PX BB HATPEEP on sai d wi rel ess
R N S Tt R R LR

in RRC signaling.

[0031] Likewise, signaling of the UE threshold 100 and Node B threshold 200 to

to Node B 21 would be an extension of the Node B Application Protocol (NBAP)

where the detalls are not essential. Of course, the notification of the two threshold to

Node B 21 can be carried out in any number of different ways.

[0032] While the invention has been described in terms of its preferred

embodiments, it should be understood that numerous modifications may be made

thereto. It is intended that all such modifications fall within the scope of the

appended claims.

11



2. Atermnal in accordance with claim 1, wherein said termnal sends the
rate request along with data in the wireless uplink. 3. Atermnal in
accordance with claim 1, wherein said termnal receives said rate grant
fromsaid base station in said wireless dowmlink. 4. Atermnal in
accordance wth claim1, wherein said term nal sends said H3t®ed 2006St
periodically. 5. Atermnal in accordance with claim4, wherein said
term nal sends said rate request at every TTl. 6. A termnal in accordance
with claiml, wherein said termnal sends said rate request upon the
occur r enceWHARIS GLAMMER ISai d terminal. 12 13 Dec 2006 7. A terminal in
accordance with claim®6, wherein said termnal sends said rate reguest
when the transm ssion buffer of said term nal exceeds a specified limt.
8. A term hal iln asieledamommuinitatenaisystem windudingnasadid acaess netyuelst

requests that .the data .rate on said wreless uplink be increased and, in
Feaponse BN taNEniE dhit o 8Bo8R Sl iS A rpliBLInR wlPissS e B2y, ne
i ndi cat i ngrecBivies SRit#rgpt the tehiAalad thdibdsistAionss aupitdlaks apinkbe temeingased as
requested in said rate request, increases said data rate on said wireless

uplink in \&B@Bﬁ%ﬁ%@eﬂﬂ% said rate grant. 9. Aternminal in accordance
with claims, whereif sghc ﬁrﬁtﬂéﬁoid@eoi@ﬁﬁrt%?@f)ghﬁmﬁ‘?:tn"’th%S'Eita?a PResal d

wirel ess uplink, froma data rate greater an s upper imt on the
data rate on sabrusaidvdtedess upinkrikatsyadd tefrivenbl sya s asaiwithewtta separetshieiel,

Accor dance w t (OB SRR PRI term nal receives a o
send a rate request on the wireless uplink from the terminal to the
base station, said rate request requesting that the data rate on said
wireless uplink be changed within the limits of a second threshold; and
in response to a rate grant received from said base station, said
rate grant indicating whether or not said data rate on said wireless uplink
may be changed as requested in said rate request, change the data rate

on said wireless uplink in accordance with said rate grant.

2. A terminal in accordance with claim 1, wherein said terminal sends the

rate request along with data in the wireless uplink.

3. A terminal in accordance with claim 1, wherein said terminal receives said

rate grant from said base station in said wireless downlink.

4, A terminal in accordance with claim 1, wherein said terminal sends said

rate request periodically.

5. A terminal in accordance with claim 4, wherein said terminal sends said

rate request at every TT1.

6. A terminal in accordance with claim 1, wherein said terminal sends said

rate request upon the occurrence of an event in said terminal.

12



parameter or other information in RRC signaling fromsaid base station

said paraneter or other information indicating said first threshold. 11. A
terminal in accordance with claim1l, wherein the air interface between the
term nal and the base station is w de band code division nultiple access
(WCDVA) . 12. A third generation wireless comrmuni cati ons net w3iecc2008 i Si ng:
a plurality of access termnals; and at | east one base station which
transmts data to each one of said plurality of access termnals on a
forward traffic channel and receives data fromeach one of said plurality
of access termnals on a reverse traffic 13 13 Dec 2006 channel at a data

rate that ys | eggehlan iﬁaﬁbé@%n&@%ﬂﬁméei&e;ﬁ‘fn\&@%}gfn &id &R Senbidlsgigar ant

fromsaid at | east on base station; east one of said plurality
of access tate néquaisé when phetrademdissidn buffarod saidrtdrrsisabexteeds estmsicified sai d
first threshold indicating the mnmaxinmumdata rate on said reverse traffic
channel m‘ﬂfﬁﬁut arate grant fromsaid at |east one base station, and
sends a request nessage to said base station, said request nessage

requesting that the data rate on the reverse traffic channel be increased
to a data $ate AIHIGF! ip gerOrdRRC Withiclaipnt.c¥pIet SA1¢ FAtR rediestirafyesier a

second t hrtﬁéhﬂe@d&gti?&e&ﬁi Qai@@ﬁr%léés%ﬂiﬁg’bgi iHcrre;éét&gi/’ %g?, hQeSBbithd 8O a%E

message from said | east one of sal urality of access termnals, send
a grant negreateecetyeddrind satd hasesstaiion seid ede grantindicating tbat said dleta

of said piarapl sgl e EES 38R, wal BeiRtiended AR IR Gl Ha P PG B tihe "
rever se triatfeases baintdta ratesai shid wireless uplink in accordance with said rate

grant.

9. A terminal in accordance with claim 8, wherein said terminal may
decrease the data rate on said wireless uplink, from a data rate greater than said
upper limit on the data rate on said wireless uplink specified by said first

threshold, without a separate rate grant from said base station.

10.  Aterminal in accordance with claim 1, wherein said terminal receives a
parameter or other information in RRC signaling from said base station, said

parameter or other information indicating said first threshold.

11.  Aterminal in accordance with claim 1, wherein the air interface between
the terminal and the base station is wide band code division multiple access
(WCDMA).

12.  Athird generation wireless communications network comprising:
a plurality of access terminals; and
at least one base station which transmits data to each one of said
plurality of access terminals on a forward traffic channel and receives data

from each one of said plurality of access terminals on a reverse traffic

13



data rate greater than said first threshold, the data rate which may be
granted by said base station being limted to said second threshold. 13. A
W rel ess communi cations network in accordance with claim 12, wherein said
at |l east one of said plurality of access term nals send the request al ong
wth data in the reverse traffic channel. 14. A wirel ess cqgDed 2606 ons
network in accordance with claim 12, wherein said base station sends said
grant nmessage in said reverse traffic channel. 15. A wireless

conmmuni cations network in accordance with claim12, wherein said 21(%r ant

nmessage, sent bS§hawiehabagatasiale thah iiess Hern afirst Hirephedevithout SRR @ NS
recei ved at ther gparﬁi@}ﬂ %}d a%ﬁaas@‘oﬂ@ﬂg%le%?aﬁioﬁ?mmm cations network in
claim 12, g

accordance with erein sai rant nessage sent by said base
station depends on twhdrkircatmesstia® afevaid puralityofidcdass t@0@iealsangraidateasur ed
at the base station. . 17.. A wreless conmunications network in accordance
With ol aim 12, eRest Ao st Bt R HET o i inale 3 o on
control I er and makithuah adata nes 8aGeId ARREsdYaffiaicHanes avithoat hoatedgppnds on
traffic netrics sent to said base station from said base station

control | er. 18.MaNGAIkEREastBITRATEHEIFhANIRNIEIR I6quUsECHPEERRLIARA% ¢l ai m
12, whereln —SaifeQtaiin TBRPRGGEAMESID (ARbHNPHARIR dabTaRoRHel T ever se

G
traffic channe Increased and, in response t'0 a grant nessage received
from sai d base revarsedrgffic shanhejbanncreaseditea dath tée oraptemthendhe frsdlat a rat a

o ot oot oS R s TP SEabRRIGRRSH, A Louested 1 sarc
traffic channel in aaibbasnstationtin regpchsgriarsiaid negesg®essage from said at
least one of said plurality of access terminals, send a grant message {o
said at least one of said pluraiity of access terminals, said grant message
indicating whether or not said at least one of said plurality of access
terminals may change the data rate on the reverse traffic channel to said
data rate greater than said first threshold, the data rate which may be

granted by said base station being limited to said second threshold.

13. A wireless communications network in accordance with claim 12, wherein
said at least one of said plurality of access terminals send the request along with

data in the reverse traffic channel.

14. A wireless communications network in accordance with claim 12, wherein

said base station sends said grant message in said reverse traffic channel.
15. A wireless communications network in accordance with claim 12, wherein
said grant message, sent by said base station depends on interference

conditions received at the base station.

16. A wireless communications network in accordance with claim 12, wherein

said grant message sent by said base station depends on traffic metrics derived

14



19. A wireless comuni cation network in accordance with claim 18, wherein
said access term nal may decrease the data rate on said without a separate
grant nmessage from said base station. 20. A wi rel ess comuni cati ons network
in accordance with claim12, wherein air interface between the term nal
and the base station is w de band code division nmnultiple aagassc 20WEOVA) .
21. A wireless comrunication network in accordance with claim 12, wherein
said at |east one of the plurality of termnals is provided with said first
and second thresholds |limting the data rate on the uplink and the rate
requests semd/opiesaigd atdrerbaag statienl inmted to the second threshold. 22. A
W rel ess communi cati on network in accordance with claim2l, wherein each
one of said plurality of access termnals is provided with said first and
second t hr €5hol Asvitelgsstdgomgmuhigatiat sinetaioek tnaddoedareearittectaiaf 12, eviedrainnel and

said 15 13 c 200 ase station controls the ta rate, on the reverse
SPafTi o o b YOS iRt eopisoara SararBlioh Gpiirg e AnE S ARNL MTasSaS ponse

to a rate saAWgshid hAB SXBYORBeRENEAbA tralflcduhBlrich el tPsHi@Basé etatoRal s.  23.
In a wirel ess comuni cations network including a base station which

transmits Hemsaigbase eptipmapnioelles. wirel ess downl i nk and recei ves data from
an access termnal on a forward traffic channel and receives data from
said access termnal on reverse traffic channel, a nmethod conpri sing:
sendi ng a t&queswinsEssagenrhunicebandneteodsim daondarme with slaind tAsehersinat i on,

e e TR AR R0 e 0B S BB L L
dat a rate ihbebsés ah@sip rebedhse tbid glart MieRshgé decald fabl Ridbhdeutatiansepar at e
said grant message indicating that said data rata on said reverse traffic channel
may be increased as requested in said request message, increases said data
said data rate on said reverse traffic channel in accordance with said grant

nessage.

19. A wireless communication network in accordance with claim 18, wherein
said access terminal may decrease the data rate on said without a separate

grant message from said base station.

20. A wireless communications network in accordance with claim 12, wherein
air interface between the terminal and the base station is wide band code division
multiple access (WCDMA).

21. A wireless communication network in accordance with claim 12, wherein
said at least one of the plurality of terminals is provided with said first and second
thresholds limiting the data rate on the uplink and the rate requests sent by said

terminal are limited to the second threshold.
22. Awireless communication network in accordance with claim 21, wherein

each one of said plurality of access terminals is provided with said first and

second thresholds limiting the data rate on the reverse traffic channel and said
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rate grant from said base station, to a data rate within the limts of a
second threshold; and in response to said request nessage from said access
termnal, sending a request fromsaid base station to said access
termnal, said request nessage indicating whether or not said access
termnal may change the data rate on the reverse traffic cRhgmed 2006 sai d
data rate greater than said first threshold, the data rate which may be
granted by said base station being limted to a second threshold. 24. A
met hod in accordance with claim 23, wherein said access termnal sends the
request nmeBawyBlaipnARNYRIS N datR ete pRhe mrersacirafiigchpenermmerch oge A

met hod i n 8P§é?n§fil?8|ﬁ \‘.‘fﬂé?rrﬁrlx rH?e% oﬁ&f %Fat@%ﬁu@ﬁ?r%n?%@%r@ofsﬁkg sai d

grant request ssa In sal nnel din
accor dancepWalﬂhyoﬂmoesQ:ﬁemmheisel n sai d request nessage set by said base
station depends on interference conditions received at the base station.
16 13 Dec 2006 27. A nethod in accordance with claim 23, wherein said

request messagein $&Mbleby csAitumasrstrfiverk idenemaenbasistatiah Wrechret ri cs
derived and/or neasured at the base. 28. A nethod in accordance with claim

23, wher ei WaRHUDip daigiestierpinghpe a %'&198%90\5@@?% B ECSIRPICERR Bl on
T | orhdacss fflhalih & RthohdBGIRI GanflBl arld RRARSYRARENPIAY B00ss

controller. 29. A nethod i n accordance W|t rein the air
i nterface tesninaban revassatrafioschannel, mahethod comeprisiiie station i s w de band

code division mlti psle%din%(:g?gqsue(s%gge from said access terminal to said base

station, said request message requesting that the data rate on the reverse
traffic channel be changed {o a data rate greater than a first threshold from
a data rate that is less than a first threshold applicable without a separate
rate grant from said base station, to a data rate within the limits of a
second threshold; and

in response to said request message from said access terminal,
sending a request from said base station to said access terminal, said
request message indicating whether or not said access terminal may
change the data rate on the reverse traffic channel to said data rate
greater than said first threshold, the data rate which may be granted by

said base station being limited to a second threshold.

24. A method in accordance with claim 23, wherein said access terminal

sends the request message along with data in the reverse fraffic channel.

25. A method in accordance with claim 23, wherein said base station sends

said grant request message in said forward traffic channel.
26. A method in accordance with claim 23, wherein said request message set

by said base station depends on interference conditions received at the base

station.
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30. A nethod in accordance with claim 23, wherein said access termnal is
provided with said first and second thresholds limting the data rate on
the reverse traffic channel and the request nessage sent by said access
terminal are limted to the second threshold. 31. A nmethod in accordance
with claim?23, wherein said request nessage requests that ¥HBDél2e06 ate on
said reverse traffic channel be increased and, in response to a request
nmessage received from said base station, said request nessage indicating
that said data rate on said reverse traffic channel may be increased as
request ed £f safdnetbedésaceaidareswih sl ddtvwherainesaid reaiast masspge traffic

channel in r%ﬁdﬂ 1 | t . i cor dance
with clai mS %ﬁqﬁ er g?%a‘%{%ﬁgﬁ?gggéggﬂ#g)?\n%réﬂ?ﬁﬂdéﬁcs g%%\/ré?aé@/{}ﬁ@egggrgsir ate on
sai d reverastdherhakei c channel w thout a separate request nessage fromsaid
base station. 33. In a wirel ess communi cati on network, a base station

adapted to: transmt data to a termnal on a wireless dowlink; receive

data fromzgi d Aeidtht@in 8dcrdimdeelviRe 8l 2BKihdréinlshiPesqiidPhessagei ve a
rate request fromsaid termnal, said rate request requesting that the data
rate on t heEnkibysaikhasglatirn serendhee drafliconelics sephia $aid bepastatien| ess t han

a first t bl 2npLisgab! pthout a separate rate grant from said base
station, %&3 g{jg rgﬂtagaﬁvictsﬂ%ﬂ%?he limts of a second threshold; and in

response to said rate request fromsaid termnal, send a rate grant to

said termuyal, sal te grant indicating t her .or not [ ] nal may
change t heé%at zﬁ Pﬁqﬁé‘iw ?‘%’ fﬁiﬁ"”ilce% \3'& é’f?BTH %%"?herg'” the 2l mte?‘%cg bettv%é’ﬂ
the access terminal and the base station is wide band code division multiple

access (WCDMA).

30. A method in accordance with claim 23, wherein said access terminal is
provided with said first and second thresholds limiting the data rate on the
reverse traffic channel and the request message sent by said access terminal are

limited to the second threshold.

31. A method in accordance with claim 23, wherein said request message
requests that the data rate on said reverse traffic channel be increased and, in
response to a request message received from said base station, said request
message indicating that said data rate on said reverse traffic channel may be
increased as requested in said request increases said data rate on said reverse

traffic channel in accordance with said request message.

32. A method in accordance with claim 31, wherein said access terminal may
decrease the data rate on said reverse traffic channel without a separate request

message from said base station.
33. Inawireless communication network, a base station adapted to:

transmit data to a terminal on a wireless downlink;

receive data from said terminal on a wireless uplink;
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34. A base station in accordance with claim 33, wherein said base station
receives the rate request along with data in the wireless uplink. 35. A
base station in accordance with claim 33, wherein said base station sends
said rate grant in said wireless dowlink. 36. A base station in accordance
with claim33, wherein said rate grant sent Dby said base syaipey2@tapends
on interference conditions received at the base station. 37. A base
station in accordance with claim 33, wherein said rate grant sent by said
base station depends on traffic nmetrics derived and/ or nmeasured at the
base station. 38. A reasiEestiate eveat tievmaihtrreinglt seid ratere@aestnwher ei n sai d

rate grant Sen?reﬁ%sr,to .tﬂggl e%aﬁé%f.eo ﬁlﬁ%&gé?soﬂ Ifr{GK‘rggé é@gﬂ%tdrf}cﬁﬁ aSent to

said base stati o ase station contro base station in
accordance w t hdath asten B8t isWdsar thin 4 fivet thirésHold er f ace  bet ween t he term nal

and the base stati.on is wde band code division nultiple .access,(WCDVA).
18 13 Dec 2006 aRycablegy Ug?a%%péﬁ%?ﬁa‘&cq{a?fdjé%éﬂ'/d {’%&c?t&?'ﬂ?gﬁﬁ %éf@rei n
sai d base st at i@ WihinRReYihHeb W ddropditsrekhbigt aadd second t hreshol ds
limting the data rate on the wireless uplink and the rate requests sent

by said terminal ardnIsRANEq 0 saichiate EseRbiremrsaihirminaisens A8 stati on
i n accordance rgﬂtfélé%"i(mé%in%ﬂh&ﬁ&'r&e. bk ihéi‘izgtiﬁig)ﬁ%ﬁ%erorr%%%&s that the
data rate on s w reless uplink be i'hcreased and, I h response to a rate
grant received terroimekaiag dhasge $hataaratsan the wirelegs aptink.ndi cati ng that said
data rate on said wireless uplink nmay be increased as requested in said
rate

34. A base station in accordance with claim 33, wherein said base station

receives the rate request along with data in the wireless uplink.

35. A base station in accordance with claim 33, wherein said base station

sends said rate grant in said wireless downlink.

36. A base station in accordance with claim 33, wherein said rate grant sent
by said base station depends on interference conditions received at the base

station.

37. A base station in accordance with claim 33, wherein said rate grant sent
by said base station depends on traffic metrics derived and/or measured at the
base station.

38. A base station in accordance with claim 33, wherein said rate grant sent
by said base station depends on traffic metrics sent to said base station from
said base station controller.

39. A base station in accordance with claim 33, wherein the air interface

between the terminal and the base station is wide band code division multiple
access (WCDMA).
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request, increases said data rate on said wireless uplink in accordance
wth said rate grant. 42. An access termnal for use in a third generation
Wi rel ess conmuni cations network, said access term nal adapted to: receive
data froma base station on a forward traffic channel and transmt data to
said base station on a reverse traffic channel; receive firg48 Dgvd260scond
thresholds, said first threshold indicating the maxinumdata rate on said
reverse traffic channel without a rate grant fromsaid at | east one base
station; send a request nessage to said base station, said request nessage
request i ng@ hat Atree giationrinEscoiapse Withyvaige 38y wherain saidrhase siation iscr eased

to a data palficd dﬁgﬁa%:dtfﬂ?&'hrﬁaée%ofwb ﬁr‘g;ﬁﬁtﬁg?@g@tﬁ%té P48 ofFna grant

nmessage from sal tation, sal ndi cat1 ng whet her or
not sai d aetelsss uptimi aad theanate hanupsis $ent byataid reatrinadmre hm;tedzv*/cetl'sae traffic
channel to saia ﬁat te greater than said first threshold, the data rate
whi ch may %%CO& des OW said grant nessage being limted to said second
t hreshol d. 43. An access terminal in accordance with claim 33, wherein said

access term nal sends the request nessage along with data in the reverse
traffic chdhnelA bagegstatiopdp agqeréanaqwﬁh aa&bé*@svvhequ Aald rate eedstldance with

¢l al m 33, P@gﬁéﬁ's'i §athd d %gHﬁéton %ﬁ?@ﬁ@%sé%ﬂﬁ?bé :r’ié‘r@éséd"&nd’arﬁ‘?e geOn said

reverse tr I C C annel e I NCrease 1IN response 0 a gra rressage
recei ved floamaagmriaseeivedfroonsaid hase giadion, sardsstegranhindcating thatisaid sai d

sai d 1 oquedle el S LRSI TR M SR BB R Satfrdigauest e 1
request, increases said data rate on said wireless uplink in accordance with said

rate grant.

42, An access terminal for use in a third generation wireless communications
network, said access terminal adapted to:
receive data from a base station on a forward traffic channel and
transmit data to said base station on a reverse traffic channet;
receive first and second thresholds, said first threshold indicating
the maximum data rate on said reverse traffic channel without a rate grant
from said at least one base station:
send a request message {o sald base station, said request
message requesting that the data rate on the reverse traffic channel be
increased to a data rate greater than said first threshold; and
receive a grant message from said base station, said grant
message indicating whether or not said access terminal may change the
data rate on the reverse traffic channel to said data rate greater than said
first threshold, the data rate which may be granted by said grant message

being limited {o said second threshold.

43.  An access terminal in accordance with claim 33, wherein said access

terminal sends the request message along with data in the reverse traffic channel.
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said data rate on said reverse traffic channel in accordance with said
grant nmessage. 45. An access termnal in accordance with claim35, wherein
said access termnal may decrease the data rate on said reverse traffic
channel without a separate grant nessage from said base stagjt,'cﬂ‘n. fl(?OGA
base station for use in a third generation wreless communic i-Otfs

network, said base station being adapted to: transmt data to a plurality
of access termnals on a forward traffic channel and receive data from

each one of4gai dAphotes teymdll RCERDRdariceritnabibn BB, aviiep¥iars@! tdqakhi C
channel ; receive first and second thresholds, said first threshold
i ndi cat i ng MesRAGREIRaRSdaRitheslaéa miie 98 id Eversetralfigranaeneginereasfehout a

rate grant pfy we%%bﬂs@?ég@5&%@&@&%{;&%&%%e?ih[q]agtwn%@ngggﬂdﬁwg the

maxi rum data rate on salid reverse traffic channe granted by
sai d base messdagenndiaating Hwdisel date agleast sard sewgyee trafin charametesy beer mi nal |
sai d request mes%age re%?eiti neﬁ t hat tthe dat a ra@e on the reverse traffic
channel fr gHf"e8aF% 35 L8RP Iy Hd rowest Hgseq98 S q1d Ao 1§TPLALNGIESEEr ¢ han
said first sdicdhdgshatelon 88l ieRef@IRENS hdithat & cdRaaiess witBSariggaht om sai d
access termnal, send a grant nmessage to said access termnal, said grant
message i ABfEICng whet her or not said access terminal may change the data
rate on the reverse traffic channel to said data rate greater than said

first threshold, the data rate which may be granted by said base station
being 20 ¥$.Dedrpa@®ss terminal in accordance with claim 35, wherein said access

terminal may decrease the data rate on said reverse fraffic channel without a

separate grant message from said base station.

46. A base station for use in a third generation wireless communications
network, said base station being adapted to:
transmit data to a plurality of access terminals on a forward traffic
channel and receive data from each one of said plurality of access
terminals on a reverse traffic channel;
receive first and second thresholds, said first threshold indicating
the maximum data rate on said reverse traffic channel without a rate grant
from said base station and the second threshold indicating the maximum
data rate on said reverse traffic channel that may be granted by said base
station; and
receive a request message from an access terminal, said request
message requesting that the data rate on the reverse traffic channel from
said access terminal be increased to a data rate greater than said first
threshold; and
in response to said request message from said access terminal,
send a grant message to said access terminal, said grant message
indicating whether or not said access terminal may change the data rate
on the reverse traffic channel to said data rate greater than said first

threshold, the data rate which may be granted by said base station being
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limted to said second threshold. 47. A base station in accordance with
claim 37, wherein said base station sends said grant nessage in said
forward traffic channel, 48. A base station in accordance with claim 37,
wherein said grant message sent by said base station depends on
interference conditions received at the base station. 49. ﬁ@@ﬁﬁﬁ}@tl on
in accordance with claim 37, wherein said grant nessage sent Dy sal d base
station depends on traffic netrics derived and/ or neasured at the base
station. 50. A base station in accordance with claim 12, wherein said grant
nessage sent byMided P prid seserd froeshddends on traffic netrics sent to said
base station froma base station controller in said third generation

W rel ess communi cations network. 21
47. A base station in accordance with claim 37, wherein said base station

sends said grant message in said forward traffic channel,

48. A base station in accordance with claim 37, wherein said grant message
sent by said base station depends on interference conditions received at the

base station.

49. A base station in accordance with claim 37, wherein said grant message
sent by said base station depends on traffic metrics derived and/or measured at

the base station.

50. A base station in accordance with claim 12, wherein said grant message
sent by said base station depends on traffic metrics sent to said base station
from a base station controller in said third generation wireless communications

network.
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