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WO 2006/100597 PCT/1132006/000901 1 RETRANSMISSION
PROCESS CONTROL METHOD Field of Invention 5 This invention
nalling of control information related to retrans
V"Jrv(?lre%](?siégcgﬁmunlcatlon network. List of acronyms 10 AG AggéJ iﬁ’z@%&ﬁ o
CDMA code division multiple access, DL downlink E-AGCH EDCH
Absolute Grant Channel EDCH Enhanced Uplink DCH 15 E-RGCH
EDCH Relative Grant Channel HARO Hybrld Automatic Repeat reQuest
HSYRA NN SPrRY DRDBGESEIDKTRGS MDFHBBase station RG
Relative Grant 20 RLC Radlo Link Control RNC Radio Network Controller
RR Rate Request RRC Radio Resource Control TFC Transport Format
GoehdisBliorer®#EHT| Transmission Time Interval UE User Equipment, a
mobile station UL uplink 30 Technological background A communication
system is a facility that enables communlcatlon between t\/¥o or

ehitiie SBEEHIRR J@éﬁt@nﬁ%aﬁ&mﬁﬁ%@arﬁ% rAeniipRmaton R to

retransmissions in a wireless communication network,

l.ist of acronyms

AG Absolute Grant

CDMA code division multiple access

DL downlink

E-AGCH EDCH Absolute Grant Channel
EDCH Enhanced Uplink DCH

E-RGCH EDCH Relative Grant Channe!
HARQ Hybrid Automatic Repeat reQuest
HSUPA High Speed Uplink Packet Access
Node B Base station

RG Relative Grant

RLC Radio Link Control

RNC Radio Network Controller

RR' Rate Request

RRC Radio Resource Control

TFC Transport Format Combination
TTi Transmission Time Interval

UE User Equipment, a mobile station
UL uplink

Technological background

A communication system is a facility that enabies communication between

two or more entities such as user terminal equipment and/or network
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“¢dmmunication may comprise, for‘example; communication of voice,

te EPO - DG 1 n d 16/02/20T DESCPAMQ 1B2b0600090i it 2006 2 176
iiie's and other nodes associgfeelmiy; icommunic&BRsys@r. The

electronic mail (email), text messages, data, multimedafartl so8¥f 5 The
communication may be provided by fixed line and/or wirele

communication interfaces. A feature of wireless communic n systems is
that they provide mobility for the users thereof. An example of a

carniiiigsi b otistamgeevitipocisieade siticomennivandgatioa pystiertandr he
mebile-nenwak: P LM An-gxample, of the fed ling SysiEmAS HPURIG oice,
10 switched telephoné network (PS T N). A cellular telecommunication
syRiRaHasia B ARRACAEHE BiRReraeRatriap ALdtireciRendessroadio
access entities and/or wireless service areas. The access entities are
tyg_ically referred to as cells. Examples of cellular 15 telecommunication

st

R ar T NRRISRAN s ShcPRY B2 RYIofXFdsyiEmaBH Mopitdeiess
capmutticiatgins) ik aSdé enctaliBackeiieties Semeiahi MBS systems is
(American Mobile Phone, System), DAMPS (Digital AMPS), WCDMA
AR CHAS ERASERIcETe R elss AR EniveAlyl SiEBie of @
Teleconumivaicati@ySysteprpadohC Rividie26000(CodeiDatistons 20 ddblliplend
A 2 C icai ically tes | ordan .
o A B, I SRS STl A i
elewitgiecoieteriysamabepértited ko do and how that should be

achieved. For example, 25 the standard of specification may define if the
user, or more precisely user equipment is provided with a circuit switched

seivicdldAn islekamiiaiagon system is a communications system that is

based on the use of radio access entities and/or wireless service areas.
The access entifies are typically referred to as celis. Examples of caliular
telecommunication standards .includes standards such as GSM {Globat
System for Mobiie communications), GPRS (General Packet Radio
Servers), AMPS {American Mobile Phone System}, DAMPS (Digital AMPS),
WCDMA  (Wideband Code Division Multiple Access), UMTS (Universal
Mobile Telecommunication System) and CDMA 2000 (Code Division
Multiple Access 2000). ‘

A communication system typically operates in accordance with a given
standard or specification which sets out what the various slements of a
system are permitted to do and how that should be achieved. For examupie,
the standard of specification may define if the user, or more precisely user
equipment is provided with a circuit switched service or a packet swiiched
service or both. Communication protocols and/or parameters which shouid
be used for the connection are aiso typicaliy defined. For example, the
manner in which communication shall be implemented betwesn the user
eduipment and the elements of the communication network is typically
based in a predefined communication protocol. In other words, a specific

set of “rules” on which the communicaiion can be based needs to be

AMENDED SHEET
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service or both. Communication protocols and/or parameters which should
be used for the connection are also typically defined. For example, the
%az Qée/gﬂi&which communication shall be implemented betwee%] the user
equipment and the elements of the communication netwdrk i@%%’lég(fﬂ/
based in a predefined communication_protocol. In other words, a specific
set of "rules" on which the communicéation can be based needs to be 1"
AMENDED SHEET 08/11/2006 WO 2006/100597 PCT/IB2006/000901 3

defsfpaido enaliedble useeequipmestitooasmmuicatevimiittcate via the
communication s]gﬁé?m At the time of writing of this patent application,

enhancements o eemplink 5 DCH (Enhanced DCH, EDCH) are being

standardized for packet data traffic for release 6 of the 3GPP standards.

S f i P r e at limited tQ).
napT B e I R SR SR AGT, SERENCUbARL PRIEE [l
1PERhErvemeptsRrsrdlehl are bt Y& odarirddivcnasisat sialsdsatiic
veeFoRTadlisiriguing saoreroiiBadasketSehrdyeriinclionRilyle bepr
Node[h%n%work nodes in order to have faster scheduling of btgst non
reSERIRECT AR HdRdheReP® MBlRdHRMEM RIGVIRSiRETTHR #2896
thaGRARITfagesisk adpptanpnrisighaessible to more efficiently share the
uplink 15 power resources between packet data users: when packets

have been transmitted from one user the scheduled resource can be
méatisancifabtds irmmedisehgto anothdingsty. Thircatgiddshessedkathndard

o B g B e TR LA SRl B e

arbisfiect et irsipReret demsdeldpisayedasdanapkeduling of bursty non real-

time traffic than the layer 3 mechanisms in RNC facilitate. The idea is that
with faster link adaptation it is possible to more efficiently share the upiink
power resources between packet dats users: whan packets have been
fransmitied from one user the scheduled rasource can be made available
immediately to another user. This avoids the peaked variability of noise rise,
when high data rates are being allocated to users running bursty high data-
rate applications.

in the currently specified architecture, the packet scheduler is focated in the
RNC and therefore is limited in its ability to adapt io the instantaneous
traffic, because of bandwidth and delay constraints on the RRC signalling
interface between the RNC and the U=x. Hence, to accommodate the
variability, the packel scheduler must be conservative in allocating uplink
power {o take into account the infiuence from nactive users in the foliowing
scheduling period - a solution which tums out io be spectrally inefiiciant for
high aliocated data rates and long release timer values.

In current specifications for EDCH, much of the packet scheduler
functionality is transferred o the Node B, i.e. there is a Node B scheduler
that takes care of allocating uplink resources. For transmission of data, the
UE selects a E-TFC that suits the amount of data fo be fransmitted in its
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RNC and therefore is limited in its ability to adapt to the instantaneous
traffic, because of bandwidth and delay constraints on the RRC signalling

interface between the RNC and the UE. Hence, to accomm th
“}vgé%g'glfﬁﬁﬂ?ﬁe packet scheduler must be conservative in all(jgégai%ﬁ}g2 {h%éﬁ&%j

power to take into account the influenge from inactive users in the
following scheduling period - a solution which turns out to be spectrally
inefficient for high allocated data rates and long release timer values. 30

InRILErénifiepesifisiations fonERits mudhohibeipackatacheadsien power of
fupcti lity is.transferred to the Node B, i.e. there | e B schedule

LR SRy A e RS o SR o
thiaigher $dlaete & sERAND dtaiitS diniesh oves SiugatdRR bin thaa smiitdl dmd

It O\gR6/d 00894 L THEARIPOQNAAL ér%fg @ﬁf@ﬁéﬁbj%%:ﬁﬁgmes by

constraln_ts on.the maximum transmlssllon power 0' the UE an
maRFwenrn el Wil dasowERDITREESRIEUE &9 ASYSICoF eigharbinRseaEes

sefiding RajaiRgqursidanessaaandRREINGhe nplakiandrdhe Mege Belative

decides whether to grant or not additional resources by 5 answering with
ratl e J8iEs T the a6HAlNeeFhE Bt mRE LG e mare’ BfnaBsOlute
kigesn Rellativee6 nassuBes) andnabsdiute @rasbeb)e Retathee grastsnarest
re})%%’?{.twngma%%%l u/%e‘dor}eé%*{g %%épﬁg Eés-gﬁ?c%gsa lclf{t:%te%r 0 t’rhe Uz is
alfoCAtes resources to the UE Th'an absolute anner in terms of power.
Wiy sehiset AGtior RESistoadjusttire fesoaroeskalldtated athBB masiages

fullysyhiecthinde fersionAang NshE RptuaK-HISIAP %{L&j\s o designed

messages are transmitted in the downlink using specific

cHaR HEfsRIEBRife A ABEtHiIS P pdséNAarmBl E5AGCH and E-RGCH, Also
the current EDCH specifications bring a similar LL/MAC layer HARO 15
retransmission mechanjsm between UE and Node B in the uplink as in
HEBRATS d

HEREVHTR FARALSRIORRETIEDE A on' Yo cRYE SAHRO
retransmission mechanism betwean UE and Node B in the upiink as in
HSDPA for the downiini. The fast HARQ is be based on N-process SAW
(Stop-And-Wail) HARQ, where HARG combining is performed at Node B L1
layer 1). For the Zms TT! (transmission time interval), 8 SAW HARQ
processes are defined in the current standard versions, and for the 10ms

TTH 4 processes are defined in the current standard versions.

According to certain current proposals, each HARQ process is to be
scheduled independently for the 2ms TTL There is a fixed timing
relationship between the DL (downlink) and the UL {uplink} which tells to
which HARQ process the received AG or RG command (AG/RG) applies as
shown in Figure 1. For each AG or RG command received, the UE knows
exactly fo which HARQ process it applies due fo the known fiming
reiationship.

These proposals have certain problems. For example, scheduling each
HARQ procass independehtiy requires a lot of signalling and can be

considered more susceptibie to signaliing errors.



(Stop-And-Wait) HARQ, where HARQ combining is performed at Node B
L1 (layer 1). For the 2ms TTi (transmission time interval), 8 SAW HARQ
- processes are defined in the current standard versions, and for the 10ms
20 TTI 4 processes are defined in the current standard versions.
According to certain current proposals, each HARQ process is to be

nt he 2ms T here is a .
R ﬁgéﬂ%%%%éﬁé@é} s e R E e B seacest v
telés%ﬁm{ ARD isrgkevedietiassiicn A@ua}r @ctb@mmd%&@xﬁ@pmcess or
noﬁﬂ}ﬂi@ﬁ:ﬂﬁw@b%@sm higiuedadtoraaseivz aicRehcammanthissRivedpiaole

ﬁknows Iyt WhICh HAR grocessn a&%glles %ll:cgbothe known ¢ of
© iimirg el [E?ons " ST REEE hrBISeER AR LlRalf PrShisHE EopmOunt 0
sigagbngpiad §umuhﬁgse@cmm#\m@mcm jntl épendenthyaeginréscatotofk o
coﬂ%%%@@ﬁt?@@e@%n&ﬁ&%lgﬁ reddnQre SUsARRIRIE J0:SigRAlling SES- l%er 3

s been ro osed to haye an 8 hit process allocation string defined

S*é?% W3 ORI RN LS AFE BiETs Hiad 16 NaRRmES celpifasrdpoated
at frraepdrticularHARY. processoorwitgt LEhis knoiiNprdposaledaling enadids not
op gpnsidering the scheduling commands applicable to all active HARQ
retransm|SS|on processes and thus reduce required amount of signaling
and susceptibility to signaling errors and still have the means for the
Sunehueyketaheantialtwhich HARQ retransmission processes are allowed to
transmit. However, layer 3 signalling is too slow to allow a fast activation.
Besides the Node B scheduler is located at Layer 2 in the Node B.
Enhesimarsn olithe ayees doRN@foriseHedeNigoissuertnstveptinedlthe above
prebigppnary of the invention Embodiments of the present invention aim to
overcome one or several of the above problems. In a first aspect of the
invention, there is provided a method for controlling an uplink
In a first aspect of the invention, there is provided a method for controlling an uplink

transmission from a mobile station to a network node over a wireless communication link
therebetween, wherein the method comprises: indicating whether a retransmission
process should be activated or deactivated; and transmitting said indication from the

network node to the mobile station on a transmission resource control channel.

In a second aspect of the invention, there is provided a mobile station for a wireless
communication network, comprising: a receiver for receiving a transmission resource
control channel, means for receiving retransmission process control information from the
transmission resource control channel, and a controlier for activating and deactivating
retransmission processes as a response to retransmission process control information

received by the means for receiving control information.

In a third aspect of the invention, there is provided a network node for a wireless
communication network, comprising: a transmitter for transmitting a transmission
resource control channel to mobile stations, and means for embedding retransmission

process control information in data frames transmitted on the transmission resource

conirol channel,



transmission from a mobile station to a network node over a wireless
communication link therebetween, wherein the method comprises:
indicating whether a retransmission process should be activated or
deactivated; and transmitting said indication from the network node to the
mobile station on a transmission resfwrce control channel. In a second
in BSREFhCLIbG IVEQtion, Msrsis pIRvided &, MOble SAHRNIaE A WP Fireiess
communication network, comprising: a receiver i?o_r receivinga
COTFRAHBIFAESTO M EEO i ceOTBBTItHBE CRAISRRIY $hdaih SSf6T e viigismission resource
cof@HIA0RINIRSION PERERSHISAMIQrifarmation framoiedFansissiotor receiving
resource control channel,,and a controller for ctivating. and deactivatin
retyansmission process coniral information r()[m t?e ransmission - resource C?Jmlrol
retransmission Processes as a response 1o retransmission process contro
chdpfginadon craceilied foy thevaiemnenibrdpeca KaRgECTROb INFSIONADGeSFES as a
res%ﬁgea%%h%&ﬂﬁs_%ﬁ%@&@%&t%?rﬁmﬁ%ﬁoﬂe%&’%é@@? fHeAmeans for
wireless cop(rgunlcatlon network, comprising: a transmitter for
d

TP HENTREHG 4t aeHion resource control channel to mobile stations,
and means for embedding retransmission process control information in

in QaiirANRs AN FIUAd AN & ARANSISHION LESOWGR oFOHEALCRANDSL Rfess

In a fourth aspect of the invention, there is_ provided a mobile station for a
CORREIEEA b ARATEatiHREANST K S STABTRING: dTedBER TSNt ceitifityaission
rest@ISMISHIO! reseuiee conirobilannelcasretiansmispiorepracess contredding

redBREMANION recelver for recaiving Jetansmission tﬁ-’éﬁ%%ﬁ%&%ﬂt{% transmission
Information from the transmission resource control channel, and a

resgorpSIEERIchaivEiing and deactivating retransmission processes as a
response to retransmission process control information received by the

. meansifor r c%ivinatcontrol %nfogn}:tion. Itr! fifth ar%?ect af the inverntion_,} i
N REFE RS praVited ™y T StwbrRREIS 157 a STERUEE BRI Sion Retiorl cless

cowomprising: dtkansmittedéor fransmitling acranswistionsieesourodictntgobr a

raRBARSRHC-MGhIe SIGHoNS RAtha PrRReRson fAL@MARANINY process should be
retransmission process control information in data frames transmitted on

NSl TRRSERY e esource control channel.

In example embodiments, the transmission resource control channel can be an E-AGCH

channel.

In the method of an exampie embodiment, a bit transmitted on a transmission resource
control channel can indicate that a corresponding retransmission process should be

activated if the process is not active, and deactivated if the process is active.

In the method of an example embodiment, a bit transmitted on a transmission resource
control channel can indicate whether a predefined group of other bits on the transmission

resource control channel indicate a fransmission resource grant or whether



In example embodiments, a method for controlling transmission over a
wireless communication link is provided. The method comprises the step
of indicating on a transmission resource control channel whether a
retransmission process should be activated or deactivated. In example
embodiments, the transmission resogrce control channel can be an
E-AGCH channel. In the method of an example embodiment, a bjt
e e B SR s gy
retRRBREEEPD RERRRF T afaY i inisaiBinsroeess should be activated if the
process is not active, and deactivated if the process is active. In the

1, ethod o a(gn examﬂ?li emgoif_iment, a it trﬁfs,mitted on a fransmission .
FESBLTESY AN ST AR RN T A8 ARt &Y BRBHBHAPR B8 yrgsmission
resothies Gitsrohctiratcansmission: fegcuaconissloshanoekistdichtetange state.
transmission resource grant or whether 6 the predefined group of other
bits on the transmission resource control channel carry retransmission
In B Bedaod GhAtiHE6HE RN HRIAGH BiakasaifpteosHisomnsersion
resawgeouprafdithdranbmittad o chertransmissianpressurasicontiatchiamael for a
spéRRINdicAIehata istansmissionpracess shoyld change state Indhie . ¢,
method of an example embodiment, a group of bits transmitted on the
Ot R FEATSEISH PR BEGEEEontrol channel can indicate a retransmission
process state or state change for a specific retransmission process and a

retransmission process state qr.state change for ather refransmission
Ir ROAHREAT Tre ﬁ ; ‘
. B}r%rcnéjseéggq. I_?I (laxg}rlnsple %Fﬁ%)o((%rﬁléz%? e'S pre Indics nbgv &aii'pa®s network
nogreftsinged byde Winsledsseetwiork node such as a Node B or a base

station. In example embodiments, a mobile station for a wireless

i comm nicaEFion,network is provided. The mobile station comprises a ,
n RGN P PRS2 AR CA SLTUR 0Bt B et G EHAMHBT R AR i
praedeilingaetdnksniissioncpropess eontrol inférmationifrom ithesmission resource

colfANSRIRRIONHHESAUIGE Stk shannsl and & centQller.far Activating 8ad: e

dea,ctiyating retransmission processes as a response to retransmission

tmﬁ’}@&ﬁ&%%ﬂlgﬁﬁﬁﬂfgﬁ&ﬁameh and a controller for activating and deactivating

refransmission processes as a response to retransmission process conirol information
received by the means for receiving contro! information. The transmission resource

contro] channel can be an E-AGCH channel.

In example embodiments, a network node for a wireless communication network is
provided. The network node comprises a transmitter for transmitting a transmission
resource control channel to mobile stations, and means for embedding retransmission
process control information in data frames transmitied on the transmission resource

control channel.

In example embodiments, the network node can be a Node B network node.



received by the means for receiving control information. The transmission
resource control channel can be an E-AGCH channel. In example
embodiments, a network node for a wireless communication network is
provided. The network node comprises a transmitter for transmitting a
transmission resource control channel to mobile stations, and means for
embedding retransmission process control information in data frames

~ transmitted on the transmission resource control channel. In example

In examodivshedinmanctvoktrodecdndse beNddecBtagtvork node. 7 In
example embodiments, the network node can be a base station. Brief
description of the drawings Embodiments of the present invention will now

Brigl desseision 5) e GFeR4hple with reference to the accompanying
drawings, in which: Figure 1 illustrates timing relationships between

EnfRORAUSSION {ﬁégy%%@ﬁﬁ%ﬂﬁ of" RS, ARG HARQIOLRSSES AEPAAING IO with

prior art, Figure 2 illustrates a mobile station and a network €lement
refertGFd g G P RO BB BEth S ifERtion, Figure 3 illustrates signaling
between a Node B and a mobile station, and Figure 4 illustrates signaling

E; @9 processg con rgl etween %.\lod B a mobile station. Detailed
leglescrlptlonI of em e?)d?}%lén s %d?gsglﬁfuﬁ?a%eg a (ﬁ%rbsfi%lsssﬁgf}oﬁe%lhcﬁd greess
network nogéndangf\literesesentenonicagiohreysterh 110 according to

an embodiment of the invention. The mobile station has a user interface

. 210 which can be for example a display and a_keyboard, a processor
S50 recel VD50 By PRt A s A 6o B T CH B,
means 240:fobadiceiving tetransmigsion process control information from

the transmission resource control channel, and a controller 250 for
, activating apd deactivating retransmission grocesses as a response to

Flg\érﬁgn SM Séliléﬁtﬁr(%é@%]mmtween a Node B and a mobile station, and

Figure 4 illustrates signaling and process control between a Node B and a mobile

station.
Detailed description of embodiments

Figure 2 illustrates a mobile station 20 and a network node 100 of a wireless

communication system 110 according to an embodiment of the invention.

The mobile station has a user interface 210 which can be for example a display and 2
keyboard, a processor 220, a receiver 230 for receiving a transmission resource control
channel, means 240 for receiving retransmission process control information from the
transmission resource control channel, and a controller 250 for activating and
deactivating retransmission processes as a response to retransmission process control

information received by the means for receiving control information. Various



informatlon received by the means for receiving control information.
_ffj‘__s ?rimed. 16/02/2007 RE%%E;AMR 132006000 901 B components ...
e implemented using softs ogfam code executed in the
processor 220 of the mobile station. For example the means 240 for
receiving retransmission process control information can be implemented
as software program code which is ad&pted to extract retransmission
process 5 control information from an incoming data flow of a transmission

re%%%ﬁ%n@ﬁ@éﬂaﬁ'ﬁ‘ﬂﬁ l&_ﬁ%ﬁﬁﬁﬂsﬁgt '%ﬁ%@rﬁoﬁ?ﬁﬁp&@é@@&ﬂgd ir

be for example an E-AGCH channel. 10 The network node 100

CofpREReessPansittdr Esmabiia it P aRmiRidhedase 240 for

coritRiahgneskismrRilsrsErtienss apdraermshAidarembedeipmented as
retra&{ﬁmlssm rocess control information I1[[‘| da%%%%mes transmjtted on

th& Y aHEiRiZER %‘s‘dﬁiﬂc‘?e‘?f ol AdAREd ORTTOASTGR BEPcess

& forcexéwiplefa iNatienBf metwankinosteinf thetspdidieutdr avirelesaigsiworkdnurce
Wh&Sﬂ %ﬁ%ment of the invention is implemented does not have the
concep o e B, the network node can be a base station. 20 The
basic idea underlying the invention is to use a layer 1 mechanism for
HARR feliahsiist B yeres s AqRAL &wﬁ&'%ﬁ‘ H@@é%%@ [ESPUECRGCH
control channel as a signalling channel. The transmission resource control
ch&h@@telan advantageously be the E-AGCH channel, or for example the

10 E- 25 RGCH channel. According to an embodiment of the invention,

cerljtaln bits in the . . .
he network node 100 comprises a transmitter 115 for fransmitling a

fransmission resource control channel fo mobile stztions, and means 120
for embedding retransmission process control information in data frames

fransmifted on the transmission resource control channe!,

15
The network node can be for exampie a Node B network node. If the
particular wireless network in which an embodiment of the invention is
implemented does not have the concept of a Node B, the network node can
be a base station.

20

The basic idea underlying the invention is to use a layer 1 mechanism for
HARQG retransmission process aclivation, using a fransmission resourcs
control channet as a signalling channel. The fransmission resource contro!
channel can advantageously be the E-AGCH channe!, or for example the E-
25 RGCH channel.

According o an embodiment of the invention, certain bits in the
transmission resource control channel are used to signal whether one or
more HARQ processes should be activated or deactivated.

30  In one embodiment of the invention, a bit transmitted on the transmission
resource conirol channel is used {0 indicate to an UE (2 mobile station)
whether a particular HARQ process should be gclivated or deactivated. This

embodiment depends on a weli-defined timing relation between UL and DL,

2] AMENDED SHEET 0811173006,
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transmission resource control channel are used to signal whether one or
more HARQ processes should be activated or deactivated. 30 In one
resource control channel is used to indicate to an UE (a mo }g%??gﬁ o0t
whether a particular HARQ process sbflould be activated or deactivated.
This embodiment depends on a well-defined timing relation between UL
and DL, 2' AMENDED SHEET 08/11/2006, WO 2006/100597

. PGREB 2064800001 [Ewhichrallitevsithe ivdidetimgatbith&ramdindtied it the

transmitted on the. transmission res onir. icul
R LR R B SIS AR LA
tragsutission b qmrreeanessdb chairesl 1o thltHaNgMigsieth 6e0PERIGARI!

Hé}%ﬁr@l"_‘fgsﬁﬁh@\%‘d@g Rigivated ordey iwm@Fméaggﬁg@@s@e

signalling in an exemplary embodiment of the invention. Figure

il gstiwdéadsy ikt en a Node B network node 100 and a mobile
station (UE) 20. In step 305 Node B transmits an indication that a 10

ticular HAR hould ch tate. | ) 310 the UE, ‘
R ES SLISERE e A At € PR S AR, s S
gumge.rr@rﬁhm ?i@Hfm@%@t&@mri]%i@ﬂ@@)w;@moﬁnmﬂeham@nd a
eno .a pr | nu e r S, on the.tr .
ol SR Rt AT TE b o A b that a
speeificLbétrisls&Qoronesealseqsivothas ) staiaclatew bils Bf’tﬂmi_JE changes
rapsmission: resauieeanialhanae e iasleptiar.adimeaning

relatéd 1o specifying an abso or relative) transmission resource grant.
If that specific bit is set to another value (such as 1) the related bits of the

SIS RIRN TG ARERR R CATbEMADREI R SIAR L IRIFaO eRiP Bhannel

process activation commands; for example, whether each of a

Coﬁ%@%@%dih@‘ﬁhﬁn%?%ﬁﬁé@ﬁmsﬁs other bits on the transmission

resource controt channel are to be interpreted. For example, if that specific
bit is set to one value (such as 0}, the related bits of the transmission
resource conirol channel have their prior art meaning related to specifying
an absolute (or relative) fransmission resource grant. if that specific bit is sat
to another value (such as 1) the related bits of the fransmission resource
control channel carry HARQ retransmission process activation commands;
for example, whether each of a corresponding number of HARQ prc')cessés
should be activated or deactivated.

Figure 4 illustrates signalling and HARQ process control an exemplary
embodiment of the invention. in step 405, a Node B transmits a control bif
and a bif sequence on an E-AGCH channel. In step 410 the mobile station
(UE) determines whether the control bit is set to 1. If the controf bit was set
to. 1, the mobile station interprets the received bit sequence as HARQ
process control commands and adjusts at least one HARQ process
accordingly in step 415. If the control bit was set to 0, the mobile station
interprets the received bit sequence as a transmission resource grant and

adjusts ifs transmissions accordingiy in step 420.
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should be activated or deactivated. Figure 4 illustrates signalling and
HARQ process control an exemplary 25 embodiment of the invention. In
“%%(]%%(}S%Node B transmits a control bit and a bit sequenge.0R. a8l noos01
E-AGCH channel. In step 410 the mobile station (UE) determines
whether the control bit is set to 1. If thl%control bit was set to. 1, the
mobile station interprets the received bit sequence as HARQ process
control commands and adjusts at least one HARQ process 30 accordingly
inlstep 415 fifthercembaldimevds cethe Gntleantioobile gyation Gitérisetstiee
recejved bit se iSSi o] a agj it
e T A A S St E Fonmo
POMmGE208BroE090aNge Riskestin fartysiasmbedingeft oARelfsBAnBmMIssion

OrgHR.QLLS 8Ny iRe- LFARSMISSION 1HROVERSCAMKR, ChaRRRIA MRS iftnne]
indicate which HARQ {)rocess should change state. In a system havmg 8its

HAR OGN MIREIBN (PR COSEEDNBIRG cHA\BEUREF AP Eh S HAHENT

resRUECE GORHe I ARane! i ihddicaiequhaihiesihe eetasRORENgd-iikted
process should tog%%e its state: if.it was activated it should be
et SRR ARtV vas de-activated it should be activated. According

to a further embodiment of the invention, a group of bits on the 10

trapsmission, resaqurce control channel have.specified meanin
e S S SRR SR RS, MR A op e
whethemibatherddARE prosdsiesigartel bbakeactivatiibor activaieg. Forio

6W39§5%881ﬁ5 Wﬁ’iﬁ%@?@@eﬁ@%i% the Mﬂé‘%{%@: FPRILLRLq, and/or

meaning 0 O activate a esses 01 activate rocesses 10
degbelate gliPProcERQ processes are o be deactivataed or activated. For

example, a group of two bits can specify the following:

bit1 bit2 meaning

0 0 activate all processes
0 1 aciivaie all processes
1 0 deactivate this process
1 1 activate this process

The meaning of the group of bits can be specified in many different ways.

For example, in another embodiment, a group of two bits can specity the
following:

bit1 bit2 meaning

0 0 activate all processes

0 1 activate this process and deactivate all other processes
1 0 activate this process
1 1

deactivate this process

in a further embodiment, certain bits transmitted in the fransmission
resource controf channel can indicate, whether AG and/or RG commands

relate to a single HARQ process or 1o all HARQ processes. For example,
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1 1 activate this process 20 The meaning of the group of bits can be
specified in many different ways. For example, in another embodiment, a

v%%ﬁ)ﬁm)& 0 bits can specify the following: 25 bit | bit 2 me%@@%ﬁﬂ%émﬂﬂ%l
€ all other

activate all processes 0 1 activate this process and deactiva

processes 1 0 activate this process 1 ] deactivate this process 30 In a
further embodiment, certain bits transimitted in the transmission resource
control channel can indicate, whether AG and/or RG commands relate to

a singienHARQspsoce gscRteRbi ARRANce sseiifyostaramplend @r more

2 0597 PC /IB2006/000901 .11, certain. val of a group.of bits
R PRI S drORE e HBSOIoNEG (o etintd sitipancs
thapfaildwmbaktdahtle(RGcesynands apply to all active HARQ
processes. 5 The invention has certain advantages. For example, the

invention allows fast activation of HARQ processes, allowing Node B to
cohfy®| ifrepitew dtrh cofifie RARQIaEEEe SSIHEFRWIEIORE fayention allows

accommadation tewarab w%d@sé@)mgg KRSRUECR NERAD A5 tivation

Node B scheduler is according to current 3GPP standard versions also

lo@X e B R srieoBsiBor N SRl Bré REceaMnBNRiiPlARFRriability in
retfansmmission Pseeassehasddeswiipg iNdhS speeifisatipn ¢ansbeording to

O e e RS g W FRRBg ghannel

The signalling bits for controlling HARQ retransmission prcces'ses as
described in this specification can be enhcoded and signalied In a
transmission resource control channel in many different ways among other
messages in the transmission resource confrol channel. Many different
ways of encoding and signalling the bits can be devised by a man skilled in
the art, and the invention is not limited to any specific messaging structure
for carrying such biis.

The vention alse provides a mobile station (UE) capable of receiving
transmission control information within a fransmission resource control
channel and controling HARQ retransmission processes based on the
received transmission control information as described in the previous
paragraphs.

The invention also provides a communication network element capable of
transmitting transmission contro! information within a transmission resource

control channel in order fo control uplink HARQ retransmission processes in
a mobile station (UE).

it is noted that while the preceding description iliustrates various
embodimenis of the invention within a 3G cellular telecommunications

system, the-invention is not fimited 1o a so calted 3G celiutar system, but can



messages in the transmission resource control channel. Many different 15
ways of encoding and signalling the bits can be devised by a man skilled
“jB 2%%?(%5( nd the.invention i.s not Iimited tq any specifiq meﬁéﬁ%’i@}smomm
structure for carrying such bits. The invention also provides a mobile
station (UE) capable of receiving 20 1r231nsmission control information
within a transmission resource control channel and controlling HARQ
retransmission processes based on the received transmission control
infermatiemantdednrififierémtepere viocs! pardgrapienitithidnwearsiems as
also provides a communication network element capable of transmitting
transmission control information within a transmission resource control
channel in order to control uplink HARQ retransmission processes in a
mQbie stpfion (k- ﬁ%rgg‘ws Roted hat wiple LR CREiRpITIeSCERIRifying
illustrates various embodiments of the invention within a 3G cellular

teRSBBAMHMAIE R e SySElotnB Ao HEGPISFRIMRTREE® 2ndonemigaiens
celiHlah SYeie e MheanWRL006(4088 %6 REIH BIRRH08889A 2 fRem the

implemented in different types of cellular telecommunication systems as

 WERORTEAIEG SRS MR it A ERE Ve GEBEREES ERpiifying 5
embodiments of the invention, there are several variations and
modifications which may be made to the disclosed solution without
departing from the scope of the present invention as defined in the
appended claims. 2007 16;39 age White and Fa rr e r 15-06-2007
Nc,484? 132006000901 13 Claims



ke e 207A RSO forfgentiblling an Uplink,transmission from a mobile gtation tor
1.,5'06‘2007 a network node o(\%er a vj\t?rgeless riommunication link therebetweel\f?,taé@’ 152008000901
wherein the method comprises: indicating whether a retransmission
process should be activated or deactivated; and transmitting said
indication from the network node to the mobile station on a transmission
resource control channel. 10 2. A method according to claim 1, wherein
the transmission resource control channel is an enhanced absolute grant
ch%@‘%E-AGCH channel). 3. A method according to claim 1, wherein a
bit transmitted on a transmission resource control channel indicates that a

corresponding 15 retransmission process should be activated if the '
retfansmiSSTHHD EBS S8 RAbPE @R &IPARK Heretaskn frate @ mobile station

retANSNYSBMITHOrAGESS dvRCE SyiflolAdnciBRthaRTesdiRng Ilklaarkbetwesn,

W@%eii% a it6 twgted on.a traniﬂmigsion esource control channel
indicates what rEHE R o OUF=98% BEb AL BERERRRECRsss
restriid bersndiveliethne bivalitasted teavs rasginliing auicarghiantion from the
Whethes e Brededngd ioup.oather s on dhedtensmission resource.
control channel carry retransmission process activation Commands. Egrg.
A H@ﬁﬂ@}'according to claim 1, wherein a group of bits transmitted on the
transmission resource control channel indicates that a retransmission

£

4p Pracess grhouldﬂ%hange states. 6. A method according to claim 1, wherein
a group 6t SIS TSRS Sh ‘BEHE trandfifseiBriestanegissitforesotree

channebintizates ia seteansmiss abspioregsstatnomeiate.soangefanaal.
specific retransmission process and a retransmission process state, or
state change for other retransmission processes. :ceived at the EPO on
Jui- 15, 200Maina8: 38cmEnANENBED SHEEFWORA06/805a s on &

PGB0 urce contral channel indicates that cotresponding
16 retransmission procsss shouid be achivated i the retransmission process is
not active, and deactivaied if the refransmission process is active.

4, A method according to claim 1, wherein 2 bit transmitted on a
transmission resource control channe! indicates whether a predefined group

20 of other bits on the fransmission resource conirol channel indicaie a
transmission resource grant or whether the predefined group of other bits on
the transmission resource control channel camy retransmission process
activation commands.

25 5. A mathod according to claim 1, wherein a group of bits transmitiad on
the transmission resource control channe! indicates that & retransmission
process should change states.

6. A method according to claim 1, whersin & group of bits transmitted on

30 the wansmission resource control channel indicates a retransmission
process state or state changes for a specific retransmission process and z
retransmission process state, or siate change for other refransmission
DIOCessss.

ceived at the EPO on Jun 18, 2007 17.38:33. P2 pApENDED SHEST



14 7. A method according to claim 1, wherein the step of indicating is
performed by a wireless network node. 8. A mobile station for a wireless

WEbmREeTEtion network, comprising: 5 a receiver for receiiAg/EBE2006/000801
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transmission resource control channel, means for receiving
retransmission process control informidtion from the transmission resource
control channel, and a controller for activating and deactivating

re}ra”S”}’s} AR BRSNS (?St@ r&ﬁﬁf”?‘*\%‘n AngHasslg gconﬁ'r%?éatmg is

control information received by the 10 means for receivin

infSeamss. By Am%ﬂéss'mﬁféé@&@mg to claim 8, wherein the
transmission resource control channel is an enhanced absolute grant
channel (E-AGCH channel). 15 10. A network node for a wireless
cmmurf ﬁiﬂﬂﬂi%éfﬁféﬁkf%%ﬂﬁ@fﬁﬁ? SrBRYAIBRIB P EHMehitBRgRrsIng:
transmi%@hé@@{f&&@@ﬂfﬁb@@@ﬁ@h&mﬁbﬂecﬁ;ai@@@nmobﬁ@m for

embedding retransmissjon process control information i ataf mes
i AR g B R e e

nate aecerdisgdn mahnr&@ﬁmhméumﬂmﬁaaamlssmn resource control

channel is en#cgr’“:ed, absgéiut(%“g’rant channel 2512. A

network nocdoe accorélng (0] \é al E}eai’%ltl"sl"%%e e V{/%ri} mfs IS %i’% EISES
B aetavorkpiode. meﬁtm@mﬁm@mmngabuﬂamaimwhmﬂdm the

n%@&%ﬁ?@@@%ﬁ? %%FWB?H@%HA mobile station for a wireless

communication network, comprising:

g. A mobile station according to claim &, wherein the fransmission
resource control channel is an enhanced absolute grant channel (E-AGCH
channel).

10. A network node for g wireless communication netwerk, comprising:

a transmitter Tor fransmitting a fransmission resource cornirol channel
to mobiie stations, and

means for embedding refransmission process conirol information in
data frames transmitied on the transmission resource conirol channel.

11. A network node according to claim 10, wherein the fransmission

resource conirol channel is enhancad absolute grant channel (E-AGCH
channel).

12. A network node according to claim 10, wherein the neiwork node s a
Node B network node.

13. A network node according to claim 10, wherein the network node is a
base station.

14, A mobile station for a wirsless communication nstwork, comprising:

a receiver for receiving a transmission resource control channel,



a receiver for receiving a transmission resource control channel, WO
2006/100597 PCT/182006/000901 15 a retransmission process control

WRTYHHANSPT receiver for receiving, retransmission process GUIR/BI2606/060901
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information from the transmission resource control channel, and a _
controller for activating and deactivatiifg retransmission processes 5 as a
response to retransmission process control information received by the

means for igeaidng el dalnaligh,d iy mople stalian.aceprding;inyg
claim 14, wherein the tfransmission resource control channel'is an
erfRlabsaadion] N oeahtastirmdn{E@IAGICH Techiam iednsheisaioreiesrkres

node el awiglesscommunication network, comprising: a transmitter for
transmitting a transmission resource control channel to mobile stations,

and 15 #precteier for areliongneransHission piessssirprocesses
Nt MatopoRsdaPrERMASHANGITHELEE IAYANAMISHIARFERRAWIGE by the

control channel, 17. A network node according to claim 16, wherein the
trdREANS IR e SR BERR BE G AEREIEQAnel is an enhanced absolute grant

channel (E-AGCH channel). 18. A network node according to claim 16,

i k node | de B net de. 25 19, A network _
ol acor R T BAIRT 160Gl e ok B0 E Baed Silorper

resource control channel is an enhancad absolute grant channel (E-AGCH
channel).

16. A network node for a wireless communication network, comprising:

& transmitter for transmitting & transmission resource control channel
to mobite stations, and

a processor for embedding retransmission  process  control

information in data frames transmifted on the transmission resource control
chamnel,

17. A network node according to ciaim 16, wharein the transmission

resource confrol channel is an enhanced absolute grant channel (E-AGCH
channel).

18. A network node according io claim 16, whersin the natwork nods is a
Node B network node.

18. A network node according to claim 16, wherein the network node is a
base station. '



