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(54) Title: ALLOCATION OF CONTROL CHANNEL IN PACKET RADIO NETWORK

(57) Abstract

A method for the allocation of a control channel (PACCH)
to mobile stations (MS) in a packet radio system, particularly in a
GPRS system. The mobile station (MS) sends a resource allocation
request (3~1), to which a network (BSS) responds (3-2) by allocating
to the mobile station (MS) a TFI identifier and a USF identifier.
The network then sends (3-5) data packets in blocks, at least some
of which comprise a polling field (S/P), a polling state (P*) which
indicates that the mobile station is to acknowledge received data

packets on the control channel (PACCH). To ensure that a mobile
station receiving in downlink would not prevent the network from
allocating one uplink mobile station to said channel, the allocation of
the control channel (PACCH) is, in accordance with the invention,

independent of a possible USF identifier. The mobile station 346 Packet AckiNack PACCH
acknowledges (3-6) the received data packets after a pmdetenmned _—_—"_—'m et

time (T) from the downlink block in which said polling field is in
the polling state ('P') The pmdetmnmed time (T) can be fixed or it
can be indicated in an additional extension field (EF2).
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restrictive. Atypical nobile station functioning as a nobile data term nal
conpri ses a nobile station M5 of a nobile network and a portabl e personal
conmput er- PC connected to said Ms through a data interface. The nobile 30
station can be for instance a Nokia 2110 manufactured by Nokia Mbile
Phones/ Fi nl and. §ns of a PCMCI A-type Nokia Cel | ul ar

manuf act ur ed b))'v ¢ Mobi | e Phones/ Fi nl and, the nobile station cgln be

connected to any portabl e personal conputer PC provided with a PCMCI A .
card slot. The PCMCI A card thus provides the PCwith an interface point 35
supporting a tel ecommuni cation application protocol, such as a CCOTT X 25
or WO 98/ 44639 1

PCT/ FI 98/ 00281 A;§ 0CATION OF CONTROL GHANNEL IN PACKET RADIONETWORK 2~ an
I nternet Protocol |IP, used on the PC. The nobile station can optionally

provi de a di rectBA%@éégﬁgcppﬁ-ﬁE IRVBRADN Ng a protocol used by the PC
Pt

application. A further possi bi y Is that the nobile station M5 and the
conput er PC are i nitheginuertion feates, tainaghet radio syptenys dhigengil @Rdt he
appl i cati on sof tpagticalarlg to & mefhod\and adrangenienhfor provigingdodeppodence Peweent i ng t he
protocol it usegyikiafd8RMNRKD a packet TAHG nBWERE ipreterabitih @MmeIERstdtRhNg an
I nt egrat ed corrputpe IS ‘NOkt]'wak h gﬁ cator 9000, which is also
manuf act ured by ﬁ‘fté“‘%BF grK such a %'Fl nland. . . . Ne
el ements BSC and MSC ar &e@BRA (BanesalRacketita rYi§e) i & RRSY Rervieg in the
arrangenent shov@SMrsyBieguard dn cbjept osigndardizgiian dn ¢heSEEM plopse 2+ InGARS
Support Node (SESN) @urégeanCrEiScsahitiction THandad PREtituteRdFhe operdiiohalor Ms
certain packy [BGdhidhih i 8Bﬁé%£@ﬂ§eé bhe GEmBR! ibhbiwort Sdhvics sreas
operations inclu registration_of no st a1 ons I'n and out of the.
system updat i ng8feopRRAehEY & EERSo a@ﬁ‘é"‘?rb’ﬁﬁ'foék‘s’% 5{15 OGECOMIRESH At i ng of
15 data packet Plural tirebar afopackettdatie senvisatriodes . wiigh Btenherp gefsrred daas
application the GPRS suppsht nd@ésalor iageiits), lachiafl @hizhas dohmbctedotoothe GSMse t o
‘refer to any i nfr%lﬂ@tde%rk so as to be able to offer a packet data service to mobile data
15 terminal equipment via a plural number of base stations, "i.e. cells. An
intermediate mobile network offers circuit-switched or packet-switched data
transmission between a support node and mobile data terminal equipment.
The separate subnetworks are, in turn, connected to an external data network,
e.g. to a PSPDN (Public Switched Packet Data Network). The GPRS service
20 thus allows packet data transmission to be provided between mobile data
terminal equipment and external data networks, with the GSM network
functioning as an interface network.
With reference to Figure 1, a typical arrangement of a GPRS
network will be described. It is to be understood that the architecture in the
25 GPRS systems is not as mature as in the GSM systems. All GPRS
terminology should therefore be understood to be descriptive and not
restrictive. A typical mobile station functioning as a mobile data terminal
comprises a mobile station MS of a mobile network and a portable personal
computer PC connected to saild MS through a data interface. The mobile
30 station can be for instance a Nokia 2110 manufactured by Nokia Mobile
Phones/Finland. By means of a PCMCIA-type Nokia Cellular 'D'ataca_rd,
manufactured by Nokia Mobile Phones/Finland, the mobile station can be
connected to any portable personal computer PC provided with a PCMCIA
card slot. The PCMCIA card thus provides the PC with an interface point
35 supporting a telecommunication application protocol, such as a CCITT X.25 or

t wor k
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transmtted in a digital tel ecommunication system Such information can
conpri se speech, inter-conputer data traffic, telefax data and short
pr ogr am code sequencies, etc., encoded into a digital form The SGSN
node can be 20 |ocated at a base station BTS, a base station controller
BSC or a nobi l witching centre MSC, or separate frogpghd se
el ements. The ﬁﬁ%?ﬁ?%ie bet ween an SGSN node and a base sfgtlon
controller BSCis called a & interface. An area controlled by one
base station controller BSCis called a Base Station Subsystem (BSS).
Uplink refers to a direction froma nobile,25 station M5 to a network and
downlink refers to a reverse direction. 2 In the present
appl i calt i o]p, t Eeart BﬁéfhéstaPmtc&bﬂm’régls@d opdhelPC. ridkansbile statignogamt dptiohallyt he
proposal s for : t yat 4 o

Bv:&f dﬁje@t”ﬂ?é e Pt SsipoRmbYat SrocBi4uddd b th(eEPE 174/ 97.

suppl ementi ng propgsal s n or . .partlicul acly, t.o Tdoc

ne of the pri hAEOR(A ?45%%95%#@%? Bt e Tl Siati WS Sty dherepr e
capacity 30 depPopmeintegsated into B&ing binwdhip witchdiie iepplication safiware isef er ence
to Figure 2, 5 prodiflechWitfan itegfacé poiatsupporting thelprdived titases. i eaniplesof
invention, of agadiqgr gr%gﬁ?? . compHsing " SR Meibgrafed O lcdinBatet Oist Nkt andar d
proposal w |l be_ descri ed. @ hc over , an_all |ri)terl\f| ce Iwgmfs
relayed in bl ock3®BPEYEREG %Qﬁa WA (L,salafoayglfn%?&y'ﬁg y %@I B8 . Each
physi cal bl ock h2kengsfivandi on of four GSM bursts (456 bits in 35 total),
whi ch are sent in succeNaivork eiemenis BSHQ sandaMSCharenkdownT ime a atypicalt GBI

gat a carriedspy ge@g&gsigﬁ@hnaﬁgmfenﬂewm Bigurk e comiiesla sepeitg skRifge used,
of 8960553 Node (SGSN) of the GPRS service. The suppgrt node .

PCT/ FI 98/ 00281
four different craffogs reartaind Paskel sagiaefenies | oRefAtions dn the. petwork. Sush 4 -
The different cosopengtionetifchte mgistratinn, ofnibeanehile statipns M imand out bethe
ggdglr féggfl gg glts)frsﬁri\,idb\rﬂgﬁl{éj ?fnrouting areas of the mobild/ Et_Btli)dr@f!ﬂS%ﬁero&ﬁhd:bfgur e 3,
Tobi | e ter i Mt i a&"é’@%‘neésc?"u %ﬁ&%f’é\&r&%?@%ﬂf’%' VIR flePfideert dbfitcBlibPthe! © &
term ‘data’ is to be understood in a broad sense to refer to any information
transmitted in a digital telecommunication system. Such information can
comprise speech, inter-computer data traffic, telefax data and short program
code sequencies, etc., encoded into a digital form. The SGSN node can be
20 located at a base station BTS, a base station controller BSC or a mobile
switching centre MSC, or separate from all these elements. The interface
between an SGSN node and a base station controller BSC is called a Gb
interface. An area controlied by one base station controlier BSC is calied a
Base Station Subsystem (BSS). Uplink refers to a direction from a mobile
25 station MS to a network and downlink refers to a reverse direction.
In the present application, the term ‘a standard proposal’ refers
jointly to the proposals for ETSI GPRS standards, particularly to 3.64 and to
supplementing proposals sent for it, particularly to Tdoc SMG2 GPRS 174/97.
One of the principles of the GPRS system is that uplink and downlink capacity
30 deployment should be independent of each other. With reference to Figure 2,
an area, significant to the understanding of the invention, of a radio resources
arrangement according to the standard proposal will be described. Traffic over
an air interface Um is relayed in blocks produced by a physical layer of the
0OS! model. Each physical block has a duration of four GSM bursts (456 bits in
35 total), which are sent in succession on one physical channel. The amount of
data carried by a physical block depends on the channel coding to be used, for
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standard proposal is considered to represent the prior art. Message fields,

such as a TFl and a USF, will be described later in connection wth Figure
4, - In Figure 3, time proceeds fromtop to bottom The Figure shows on
the right- hand si de, next to messages, said |ogical channels on which
the nessages 1Quq&Alkspe Ssent. The channel used is not, howgM&GhoseesPNi-fi cant
to the under st andi ng of the invention. In step 3-0, the
network searches for a nobile station on a paging channel, i.e. it
sends a Packet Pagi ng Request nessage on a pagi ng channel PPCH or PCH.
In step 3-1, the nobile station sends a channel allocation 15 request
Packet Channel Request on a random access Channel PRACH or RACH. In

t he channel al | ogiaéh foar differens codifpe methiods dave beeérodefinad, itee 8241 .. 1, I0S4.
network to allochfee differbit %Sm? metfodb B ShA! Showevest 8igniicant! e gt wor k

gggl gnmentg;ant an aﬁ%ﬁiﬁ%@‘@ ‘ﬂeﬁhﬁ%bmcess Grant channel (I'nrmedi ate

Ile station sends an LLC franme which
is relayed to the 20 Satinreferenes orfrigura s arslipaatian ot rdiofepoyreesswilitbeon has
nmoved to a ' Readigscribed inselatian to a mobile terminating Finaestiono temi 66148t of théi o

rﬁsourfes §f0: h'd@é{o%bﬂil: Prdp ?séﬁ@l&o%é’&ed B pdprésent the Epﬁbr@hdrt thhesa ehﬂelaetwor k
all ocates to the | i.0

mobi | e station can 53«?&5 a%g lp n’?‘“ bg%glg'ér%bﬂﬁ??” c?fﬂf 1Y w{th ?Eaz

sendi ng data, orlnifigue A, e PraseedsfEAmyiopde 88?*%3-'-% E'%Stsﬁﬁwﬁ gn the right-
requesti ng hend esides ext toanesshges, seiddegicatehanmels omwhichdbhe messagssl ocat ed

to the nobilf) can PeakeMN hHe tdAanddMEstdatis S ihgwewdt] 8€ tar thenot
sufficient and 'Jﬁdﬁs%d%gofthem\fén’ﬁ network sends a Pac et Resour ce

Assi gnnent nmessag cket Resou nment , nessage
conpri ses e.g. the TFI '36teR %f@nthﬁf"ie@{\“’”éfs??fé%ﬁsé‘ F?H“’E’ﬁ%séﬁ '(‘,talﬂ?ﬁ'"ga i st
(in a bit chart dhanmgl, icf. itRabdse? PBekehPaging Renuash riessaBBOA a prging ¢hannelt wor k
uses for sendi ngeRCagketH. mNstep 3PRakESmobile stalidh aehed adcHanAélr gllocsiivannel

ElAgS;St ?f;etﬁ‘anng ésg g%‘éﬁét @%nhél &%qdﬁéﬁoﬁ A ﬁ’%gom &E&}O&aﬁﬂ&' PRAERCE ved RLC

e
station . In aqdEnn PEehapel Aiersuarh e i anabi, sagen Can et g

related to a ti mahgoradvaﬂe@tamtmm tw@rimeo$lots in step 3-2 the network can
grant an access on a Packet Access Grant channel (Immediate Assignment).

In step 3-3 the mobile station sends an LLC frame which is relayed to the
20 SGSN to inform the SGSN that the maobile station has moved to a ‘Ready’
state.

The allocation of radio resources (for instance in step 3-2) involves
e.g. that the network allocates to the mobile station the identifiers TFI and
USF. The mobile station can use one or two time slots allocated to it for
25 sending data, or it can use the radio resources allocated to it for requesting
more resources. Let us assume that the resources allocated to the mobile
station by the Immediate Assignment message are not sufficient and in step 3-
4 the network sends a Packet Resource Assignment message.
The Packet Resource Assignment message comprises e.g. the TFI
30 identifier allocated to the connection; a list (in a bit chart form) of Packet Data
Channels PDCH that the network uses for sending a packef; and a Packet
Associated Control Chahnel PACCH that the mobile station is to use for
acknowledging received RLC blocks (the channel being indicated by the USF
allocated to the mobile station). In addition, the message can comprise e.g.
35 information related to a timing advance and power control.

Printed from Mimosa 07/13/1999 12:11:46 page -5-



WD 98/ 44639

PCT/ FI 98/ 00281 4

After the radio resources are allocated, the network sends in step 3-

5 to the nobile station data packets provided with a header that conprises -

a pol I'ing Jé&ddssei - € a Supplenentary/ Polling bit SIPp Ilf'l98hlbﬁl S/.P
field is in a polling state '"P'- (i.e. the S/IP bit is 1), the nobile
station is to acknowl edge in step 3-6 5 the received data packets with a
positive or a negative acknow edgenent Packet Ack/ Nack. The indication
"N times' in Figure 3 neans that the steps,3-5 and 3-6 bel ow the
dashed line are repeated for as along as the network has packets to
send. VAftér the faslionesaurtes dré gilocated, the networdsendblirosts 3-and t he

fields used in 181 iHechbiliel dtath dA@DAREE Ir\Ribdi ithds RS ik cBinbrisesarh T adi o

bl ock [ : ; : | .and | ock
Chock Sequence. eUnEggei. to. ¥ Shoem@ipqlRNE s ko MBS uh bolle™ ' i

a
State Flag USF, stateyBeli-p;the$/fbitis 1), he qobilesigiion ledp prknowadge in sep 34 val ue 0
of the type f5el theTredeinedt dstaapadRel€ with a phsttive ol cc kegatide sackrdwiedgémant RLC/ MAC
%Egt Ir—|ce)| dbl oc kd 1Packet Ack/Nack. Tﬁ@inasﬁidﬁaﬂ]@in{éb’QE Figuie3 Wehidtharthe sfeBQB{S Sgst an
ader an n 1.0 r S 0
3) denotes e.g. ?'Plde:a%rb%ﬂsel %é%éﬁ@gr#e %}ﬁerbg‘ll'agec F%s ?‘éﬂﬁg{]ﬂ I%gﬁgtng&%ﬁ{]ﬁ ® bl ocks
in the sequence PasiRistogengd:y Sequence Number). In addition, the RLC
header conprises al | ocaWitbrreferance to FiguteCt,ftherasliclblocks and thetfieldsiused it fi el d
E shows whet hgr emowil bemalv cstmaaingredRr doted. EacH rddio bibck\Edpriéés kg Ng t o
the standard br OBgaRkL:MAE bRl B CUaG Una'e ok chodd Sdflate bG8, fignnect | on
V\nthdatablock5|athaat en said ItISID €.po |qr{}g State ' P,
the mobi e stat i MAG Readsr OS] 1Leompkes,60cey DRIHSHER Hie HER)a tpe il T
recei ved bl ocks. arkthe Ppwep&oatrgl fieldoiCJ A ealue tOyoffthe wpeTield T sienstesi ain iRLEownl i nk

bl ocks to denot edtabRek axd BFakieRidnRID/MACTAntrd BRdCi. bits allocated to the
pEtoiie ona 47 The e VT 8 SBIBRAE Wi T Lyl wfRECUELBG st 120
recei ved by all %ﬁLpeingo[ngﬁl%ge_lE. The’RLE eader (octs sré gb\%& P?’r‘ﬂie%?tgc&? t he USF
field is used topqsitipnaéheblagipin relatiomioj alirer blocks insthe spayence (BSM =i Blegki on f or
transmtting a coedquempe NUntt@rumh iagditidn, thk RLEBOhéatle comprisedostiobatioh dMdock, the
USF fiel d provi dgsc fimb4aRt inhisienSion 8 filRIE SHows QHHRF ahloPfidhal dflensidhe USF
f! el d conpri ?@S 3 tbtlags" |5 ad trdcrl{](agr’;t q]ieq%%r(f r% Idol ff%rﬁnt ya ges. e USF
field val ue aPHRCHIN UpS 498" IS0P e HRATAr D RrOPRRAL ?H& BEKEE to
denote the figld ISk inoerclionavithotata blosksisiteat whenisgid Bikisfip theapdlinewl edgi ng
t he recei ved r adstate ‘P, thenolilesstatih ig toesendam acknosviédgemenb(Ack/Natigtaf the can
express its W shrdcgivit$ BloRks. The F&Rrary oW Idenltity FRIATFNRNRRY- in downlink
blocks to denote a receiving mobile station. The 7 bits allocated to the TFI field
25 can be used for denoting 127 mobile stations (27 = 128), because one of the
values is reserved for general transmissions received by all mobile stations.
"~ In downlink blocks the USF field is used to provide a mobile station-
specific authorization for transmitting a corresponding uplink block. So in a
downlink block, the USF field provides an identifier of an uplink counter block.
30 The USF field comprises 3 bits, i.e. it can acquire 8 different values. One USF
: field value is allocated to the mobile station receiving the packet, to denote the
uplink block the mobile station is to use for acknowledging the received radio
blocks. At the same time the mobile station can express its wish to use a
separate uplink data channel.
~ 35 A problem with an arrangement described above arises from the
USF identifier allocated in connection with the allocation of the downlink
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35 A problemw th an arrangenent described above arises fromthe
USF i.dentifier allocated in connection with the allocation of the downlink
WO 98/ 44639
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resource. Sinc F identifier is also allocated to t 'ﬁﬁ?‘

nobi | e st Z‘ﬁ%ﬁf‘g?he sanme USF identifier value cannot hﬁc ocat ed for
upl i nk transm ssions. Since the USF i dent ifier can acquire only a
limted nunber of possi bl e values (i.e. eight different val ues), -each
nobile station receiving in 5 downlink %revents the network from
allocating a particular uplink nobile station to the channel in
guestion. |f at resopmet Binaé dhe WiSeidentifierisaaisb aliateginte thh arcaiNing mobile s used

for reception bysfosenar 8hMeMOBF! RehffRE i e cBnfd! b&SMRBALEM dfok A 'nﬁuk

channel cannot ngx;mIg{;ynss%ﬂ%q@@u@.ﬁ%@ﬁt@%ﬁr%quﬁysmy'afl.rmle(a;\m;nb

I nterface capac

sol ution coul d Pessikie |Vﬁ‘é'9%§5ee eighb @Sﬁ“? valiep)t eromphilesgation recgmp% "t han
three bits. Fhedpwaink@revsoisitce n¢twerkifrovuatiocatings peiriipulal Lplinktmobile etatiorf

the uplink and gpBlchareMadquestidh, nfaphapmamtmaﬁer@aﬁé\amdhersamé@ﬁémfél
al ternative sol %&g&{& Pv%c%g @/ﬁ?éﬁ%r% em'oB‘ Oétgﬁédsog dorBh nﬁmgauq'ﬁhﬁ)

i ndi cating t one
problemw th t hé@%‘"cha'@B'i hAVE GRY SSR5TR'S ’B'és'?‘?%?“st ﬁ‘é*"lférg—e’fty a1 gjr interfaes ongl y
protected wi th cagacitevodddemyailable. so it uses (with CS-1 coding) up to

four times mApre bandw dt;ibssimersembm amlaoettamcrease tiee USF el toedolpAse ont ent .

Such an additio oad
traffic. E-aeé_b %%Wm égc\)ll'ng éses sngmﬁcaﬁtoe@\}l'jh
invention is fi e UPink,8e4 @feé%tq%n'" ‘?Pead | EATN ASCH Angthgr

f al se reasoni ngalterhativeé sofubion tcauld dheda ﬁﬁw@f@anformaﬁoaofwict (coa hit) indivatinget ect i on

of t he prokhetier tie OSF Gixintifst i Incudensremtti Anlebst dne groisiEmdethathess hani sm
that allows 15 solutions would be that the USF field is strongly protected with channel coding,

so it uses (with CS-1 coding) up to four times more bandwidth in relation to the

net information content. Such an additional load reduces the capacity available

to payload traffic. '

BRIEF DESCRIPTION OF THE INVENTION

20 The invention is firstly based on a detection of a problem, which is a
_false reasoning behind the standard proposal. In addition to the detection of
the problem, an object of the invention is to provide a mechanism that allows
the above-mentioned problem to be solved. The object of the invention is
achieved with a method characterized by what is stated in the independent

25 claims. The dependent claims relate to the preferred embodiments of the
invention.

In the invention, allocation of a control channel PACCH is not
dependent of a possible USF identifier. Instead, a mobile station
acknowledges data packets received, after a predetermined time, from a

30 downlink block in which said polling field is in a polling state. When the
allocation of the control channel PACCH is independent from ‘the USF
identifier allocated to the mobile station, the invention implements a principle
of the GPRS system according to which uplink and downlink capacity
deployment should be independent of each other. According to the invention,

35 when the mobile station sends the acknowledgement, the USF identifier in the
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t he above-nentioned problemto be solved. The object of the invention is
achieved with a nethod characterized by what is stated in the independent
25 «clainms. The dependent clains relate to the preferred enbodi nents of the

i nventi on. In the invention, allocation of a control .
channel PACCH i, fidkes dependent of a possible USF idengd 'ﬁﬁmmfnStead
a nobile station acknow edges data packets received, ra
predetermned tine, froma 30 downlink block in which said polling field
isin a polling state. Wen the al l ocation of the control channel-
PACCH i s independent fromthe USF idgntifier allocated to the nmobile
station, the invention inplenents a principle of the GPRS system

accordi ng to whicetiespohding dawdlinttdiuck imist bapee thiay has not beep blincatedtto ahpul d be

i ndependent of eagfle %Eeﬁﬁﬁ soA‘QE% 818 bisibith tuavemmon%%enmﬁmndbh@ mobi | e
station sends tggaéac now edgenent, the USF identifier in
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correspondi ng dmﬁf%%%PPOM%THEDWN%S[ has not beéen allocated to any

mobi | e statign, so as tie tieehilowingkHe invention wilt be desaibedriirs greates detsiitin by
mobi | e st alohAfkttion with prEf@irEd chiBalifeRE! SN #ith TéibrehB\W ReSattached
drawings, in which '
Figure 1 is a block diagram illustrating elements of a packet radio
system relating to the invention;
10 Figure 2 illustrates protocol layers that the invention relates to;
Figure 3 illustrates allocation of radio resources; and
Figure 4 illustrates a structure of blocks transmitting on the radio
path.

DETAILED DESCRIPTION OF THE INVENTION

15 In the invention, a control channel PACCH is thus not allocated, as
in the standard proposal, by using a USF identifier. Instead, a mobile station
acknowledges, after a predetermined time, a block in which a downlink P bit is
set. According to a first (primary) embodiment of the invention, the
predetermined time is simply a fixed period of time. In Figure 3 the time is

20 shown with a reference sign T, which denotes the time from the block in which
P=1 to the block in step 3-6, in which the mobile station sends the
acknowledgement. This can be easily implemented in such a way that after
the active P bit, the mobile station waits for a fixed number of blocks before it
sends the acknowledgement. This implementation of the invention does not

25 even require changes to the identifier part of the standard proposal. The most
essential change is primarily that a polling fleld S/P receives an additional
meaning, i.e. a set P bit is used (in addition to the meaning given in the
standard proposal) to implicitly denote an allocation of an uplink block which,

after a predetermined time T, follows the downlink data block in WhICh the P bit

30 is1. . C

The predetermined time T is most advantageously set as short as
possible so as to enable the network to receive, as quickly as possible,
information about the success or failure of the data transmission. The time T
should, however, be long enough to allow a mobile station provided with a

35 single set of radio parts to change, even with a maximum timing advance, from
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5 In the followng the invention will be described in greater

detai.l in connection with preferred enbodi nents and with reference to
-the attached drawi ngs, in which Figure 1 is a block
diagramil | ustrati ng el ements of a packet radio systemrelating to the
I nvention; Figure 2 illustrates protocol |ayers that the

I nvention reI at"&%”(%‘m Fi gure g I 1 lustrat gs ‘i‘i’ﬁ'&@% Ton of
radi o resources; and Figure 4 illustrates a structure of

bl ocks transmitti ng on the radio pat h. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON 15 In the |nvent|o_{n a control channel PACCH is
thus not all ocated, as I n the standar'd proposal, by using a USF

identifier. I nStr&ﬁééﬂo@tdWShﬁbsﬁahat i on acknow edges, after a
predetermined time, a %:8&131 towg'scegoﬁd %ﬁ% lgf l?ﬁé rtvgntlon t eS?I bit

According to a first

pr edet er mi ned tldt?Bmi"'@ %“Wﬁl“‘y "?"thgdf‘ SHEP B0 aftan@‘te’lsl'?“FF'ﬂﬁlzéEﬁz)tQﬁe time
is 20 shown wi tthe mvemtioprsbnwa irs Fignre® detotestihel block dswhithe thei mebilerstation he bl ock

in which 5 P3dtd senbiftiee dka6Wleligerfdrt NThe- dasiebtwaitoGmpleRenttigiié ® Halvat i on
sends the %é(gé’%o%gfgg){@r&%dngggf ?Ff‘fl Qhé’ﬁeﬁcﬁ?i ﬂ)éfgbf?&mﬂﬁ ?EC Tbﬂ) chuch a
é’

way that after a fixed

c
number of bl ockdo HeRQie @ qrpportlonal E’Bﬁa@ﬂt'r?e ré?c%%% 0& n.
i mpl ement at i on ofhichttbe Prhitds sétde theduack irpwhighs thegehile stagjan isdo anlmylasigeo t he

identifier part trd rddaRred datrdsiockspOap afoaificationeof RIS embodimedt Bablusalanghange i s

primarily t Pﬁ{) aexf%ﬂll\%f idl@irf 4 ﬁé\ﬁgﬁ"nﬁer ||‘?ﬁ1%'s\éﬁ'% @eﬁ%l é/P?@l%lcan be usﬁ?ﬂ:’?' ng.

S andar 4 pr opos g PUBSHA heivepliar Rcraiton 15 egish Erdioe 8 e, SEMA b ock

whi ch, af t gropespk aslievasrdeserib@debene. T, fol | ows the downl i nk data bl ock
in which the P bit 30 The akrows shown with curved dashhiinesrire Higury 4rillostchtd ho®e T i s

rnrgf;[m?gv ?gt ?ggg:{ﬁé Held€E A7 h%@ﬁot@?he occurr&%%sdf Qhéitlo?%l @)?teﬁﬁorﬁ O?hé Pﬁe

netvor 4 ol g oo v P B

however, be | ong”@??@a'gﬁh@ gorsspendinglyeatin it ﬁ'ﬁ%ﬁpoﬁﬁkbmdb?ét?éﬁ Rtdenates 5

singl e set of rdne @cparanse tob tivd @rigasiorefield Bi2 lof ¢hereemtiom Theriadditiomblance,

from extension field E¥2 Rishewh 588 ddpaRsobldY, b i€ 886 Aot nbdestbripage - 8-
need to be an entire octet.

20 if the network, for instance due to an obstacle in the terrain, cannot
receive the acknowledgement sent by the mobile station, it can provide a new
resource by means of a new downlink radio block allocated to said mobile
station. The block does not carry any new user data, but only the allocation of
the resource for a new acknowiedgement transmission (the S/P bit in the state

25 'P"). The mobile station should continue listening during a few blocks after the
last acknowledgement is sent.

"~ According to the standard proposal, each mobile station to which a
radio resource has been allocated should regularly transmit a random access
burst, i.e. a PRACH burst, to the network (PRACH = Packet Random Access

30 Channei). The random access burst is transmitted using an idle burst bound to
a USF field. In Figure 3 this function is illustrated in step 3-7. The mechanism
is described on page 30 6f the standard proposal. Each superframe comprises
four multiframes which include altogether 16 idle bursts. According to the
standard proposal, all even idle bursts are allocated to the mobile stations on

35 the channel in question using the USF field. Since in this case, according to
the invention, the channel is not allocated on the basis of the USF field, it is
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reception to transm ssion. According to a second enbodi nent
of the invention, the P bit denoting polling is interpreted in such a
way that an Ex Field 2 (EF2) of the I nvention Ml Flgure 4
denotes the blé@QaTﬁ Whi ch the mobile station Is to seﬁg%?

acknow edgenent. The easiest way to'inpl enent thls is to. have t he
additional extension field EF2 in the identifier part of a downlink RLC

bl ock to denote a proportional tine sgift, | .e. the nunber of bl ocks
fromthe block in which the P bit is Set to the block in which the

mobi | e station 'r?ottrﬁrm%ﬁt’a e9idam how the RRDIE GRIYA knBRs AHENORK SendOR
nodi fication of this e ﬁ%@fﬁgorswﬁe(t%éﬁtecaﬁ% s%Rd afe%il' sting field in a new

manner in the sarfﬁg t he purpose of
the invention in addit fBH’r? @9 ﬁé'?ﬁbt‘%@gﬁ"&?ﬁ@ ?‘3”"!‘%’?@ @tfﬁﬁdﬂmﬂ’m lem,

proposal , as waswhiers bothlere baberd/en the same idea, i.e. insteathef the rUSHS idehtifien awi t h
gur Vted ?ﬁSh |4 N&@ndidm Fé(ﬂé'ésegérst lidensfier adfea Ngivilar size, t faforiedelodas E—JnaFéFS/b 'Pt
enote the occur e [

REGGn HeBEhlPRal,sHLEN S Bk bh e, 11 1dioc ' o

denot es t he occu(rrence 0 ensi

proposal . The ch“Ple@p%‘r‘f@i“ri@ICQ“%eé‘f’mPWBh gowpling alipestion of fesoHrces dsteps32 ' P )

denot es t heanddou3-4e The size df the RSKF idestifien isf adviadtagecustyf santecas thakoft | on.

The additional the usext@rtshéybgg.ﬁgnchmfr@nglwm as a separate octet, but

it does not rtfcessa“'v ing35 %o Qal%ﬁ}aﬂv'l? eértscrfrﬁe 9 6h okl ide burst !

t he net wor Kk, [ nstance an terr
recei ve the ackrfoHPERR5E eéﬁ r‘Fﬁ‘bE‘l”é ‘?F&F%ﬂsf‘? e&asrcfapr ovi de a

new resource by ne%mrdufg @ amthedémpﬁilmn’fr supestrayniog lis iictessed #amt o sai d
nobi | e st atfo@nto i rﬁulﬂ?dfnéi@ﬁﬁthaﬁbaswmeymﬁﬁberrtﬂ\tﬂlelmfstéiﬁtiﬂ gheft only

th || t .
i e a2y o ;On %mch are %.tae (EE 3P} CGsi £ Bhd B PG ﬁ%l&“ @reém ssion

N
| i stening duT' nfra effta %P’bfﬂ?g""ﬁ‘? f%r"ﬂteﬁé’“rposgas eﬁ%feaggg% @oﬁ% {isgugent .

means that the transmission interval of PRACH bursts wouid increase from

one second to two seconds. This will cause no practical problems because

one change of timing advance corresponds to a change of 500 meters in

distance. For example, high-speed trains travel only approximately 80 meters
20 persecond.

It is apparent to a person skilied in the art that as technology
advances, the basic idea of the invention can be implemented in various
different ways. The invention and its embodiments are therefore not restricted
to the above-described examples, but they can vary within the scope of the

25 claims.
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According to the standard proposal, each nobile station to which a
radi 0 resource has been allocated should reqgularly transmt a random access
burst, i.e. a PRACH burst, to the network (PRACH = Packet Random Access 30

Channel ). The random access buriﬂlllmulﬂmmll"m using an idle burst bound
to a USF f\fl'ﬂs%ssl»” Fi gure ls illus”gﬁcel‘?n;s%gzg* ep 3-7.
The mechani sm 'S descri bed dn page 39 of t*he standard propo . Each
superfranme conprises four nmultifranmes which include altogether 16 idle
bursts. According to the standard proposal, all even idle bursts are
all ocated to the nobile stations on 35 thg channel in question using the
USF field. Since in this case, according t the i nvention, the channel

is not allocatedciggmshe basis of the USF field, it is WO
98/44639 : 1. A etho%for allocating a fontrol channel (PACCH] fbglfe/ 00281

8 not i nmredi at el yM%\{L ent lﬁg?vr\%éﬁ e#g%bl e.sﬁ?a]t 1.on gs en_to send

t he necessaﬁ’t%‘qf_’ﬁli LR PECkSE TR SYRie™; Raricipny dn 8 iR sysipim, for a

There are at | esdawniipfptranamssion, inmhigfol uti ons to this subprobl em whi ch
both are basegl on the samwbllelstation (MS) semistemdourted dliocatioh reqiesst (F)eto a5
random access buggsth b gefidrik (E%Si%spﬁn@é gitis)%ry Rbdefing fth€ Midefle Eﬁtiéﬁ?@? RSF

obi | 6 Stat i on ih BOCEETH GACCHAAIN PR P GGt P, 3L, 0088 <{ ope”

mobi | e station ih%@ PBn | . (st eps
3-2 and / orstatiop)andanddeytifier (HBF} efanmplink epupter blogk: and  advant ageousl y
sane as that of t hiae HBtwork (BSS) séndsH§-5hdatg ipaeketsdin biicks; at leashsdomteo 7. 10

Accor di ng torq"m & WIREN RbindfscC A MRMhIHBId @7P)OWRE, WHeh AU Pbiling states PPH,eSPONdS
to each RSF |1 ke_an

According to anof' '8?t8gﬂ1?g§\leﬁﬁ‘ﬁ *Lssgsaﬂ 'gwﬁz%%g%?@s‘ﬂ? r%rergges\g%? qart%ﬁ?cmts f our

to ei ght multifremie contppl chapnetRACCH)RoGRtRMRIL of idle bursts is 32, 8 of

which are allocated to ¢thargSkeanzed ihdhathe RSF. (The remaining 16 bursts

15 are left free or reseh\@Ankik biGtkItRS pBIPRIE B/P) SBwHISRN A thed TBolinge

stations, t hjl§ state ('P'), the network (BSS) does not assign an identifier (USF) of an uplink
counter block allocated to a mobile station;

the control channel allocated to the mobile station (MS) is
independent of a possible uplink counter block identifier (USF);

the mobile station acknowledges (3-6) the data packets received,

20 after a predetermined time (T), from the downlink block in which said polling
field is in the polling state (‘P’).

2. A method according to claim 1, characterized in that the
predetermined time (T) is fixed.

3. A method according to claim 1, characterized in that the

25 predetermined time (T) corresponds to a fixed number of blocks.

4. A method according to claim 1, characterized in that the
predetermined time (T) is defined in such a way that the downlink data blocks,
in which said polling field is in the polling state ('P’), comprise an additional
extension field (EF2) denoting the uplink block in which the mobile station is to

30 acknowledge the received data packets.

5. A method according to claim 4, characterized in that said
additional extension field (EF2) denotes the number of the blocks from the
downlink data block, in which said polling field is in the polling state ('P’), to the
uplink block in which the mobile station is to acknowledge the received data

35 packets.
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nmeans that the transm ssion interval of PRACH bursts would increase from

one second to two seconds. Thi s™witi——cause—ne—practical problens because
one change of tim ng advance cor s to a change of 500 neters in
di st ance. For exarrpl e, hi gh-spemﬁiﬂgﬁ " E‘wonl y approxi mately 80

nmeters 20 3&%%9 arent to P%B% 1'Skl |1 ed

in the art that as technol ogy - advances t he basic idea 0
i nvention can be inplenented in various di fferent ways. The i nvent ion -
and its enbodinents are therefore not restricted to the
above-descri bed exanpl es, but they can var y,w wi thin the scope of the 25

cl ai ns. ' %rl nted fromM nosa 07/13/1999
12:11: 46 page -10- 6. A method according to any one of the preceding claims,

characterized inthatfor informing of timing advance a random access
burst (PRACH) identifier (RSF) is allocated to the mobile station in connection
‘with downlink allocation of resources.

5 ' 7. A method according to claim 6,characteri zed inthatthe
blocks are transmitted as sequences which are repeated so that an idle burst
recurs at intervals of a few blocks, and at least some of the idle bursts,
advantageoustly every other idle burst, is allocated to the random access burst
identifiers (RSF).
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CLAI M5 1. Anethod for allocating a control channel (PACCH
to nobile stations (M5) in a packet radio system particularly in a

GPRS system f sgzo downlink transmssion, in which 5%“ tos/0pas1 a
nobi | e station sends a resources allocation request ( ﬁ 0

which a network (BSS) responds (3-2) by allocating to the nobile station

(MB) a control channel (PACCH) and possibly an identifier (TFI) of the
mobi | e station and an identifier (USHf2of an uplink co;ﬁq ck; and
the network (BSS) sends, '("3\5) data packets in bl ocks, at rre 10 of

whi ch conprise a pollyﬁg f|e1~d P) which, when in a polling s te ('"P),

i ndi cates that the ,n'Dbl e Weat Qon (M) is BSSacknowI edge received data
packet s on Lﬁe cont rol chanhel _(PA,@el’-j)_ allocated t

characterized i ~toadova|rTKbIocVL polling field
(S/'P) of vvhch [ 15 State ("P), tr?e networ kJ (BSS) does not
assign an i deqtl fi upl | nk countjer bl ock allocated to a
mobi | e statlori

he pontA@ig channell al llocgted to the nobile
station (M) i's

p||,n‘(r\n| pi-ef
identifier (USF) ﬁ leﬁ‘ﬁé ;ﬁlqn- a,kWecgEssQ'(c’é-G) t he
ed yine omthe
-\RO|||n "_ ___,.d’,gln e [JUIIlng State
met"hoa ap'(':'or:__c_ll_ng__t_q_(_:l aiml, dharactwer
eterm ngd tinme [T) i xed.

1, cchar att er$bz_edinthat t he. 25

(US) of

downl i nk bl ocld i
(P

i zedin thdt
3. A net hod acc 'S,
pr edet er m ned t|~r:re

A spondytoaf'xe‘n X
4. A method accor diQg to clg,ﬁm ¥ c h ar|9GSN ter_i fTN{ hat t he
predeterm ned tine (“& is dE@fed in such e dovvnl i nK\ydat a
bl ocks, in which “sai g polllng field |s n_t he pIm@%ﬂate ("P),

conprise an additional ~ extensio ng t he japl i nk
bl ock in which the nobile station isfto 30GPR&kNO ecei ved data
packet s. 5. A net hod ] i aract e
ri zedinthat said addi ti ona ‘ es the
nunber of the blocks fromthe do gala bl ock, i sai d

polling field is in the polling statngsﬁDN-to t he

1
SNDCP ' SNDCP °
GSM 03.60 G ) 5 o Flgo 2
|___RC € > ___RC____
MAC " MAC
GSM 03.64 '
| _Phys.Link 1« ; > _Phys.Link
Phys. RF ; Phys. RF
MS Um BSS
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6. A nethod acgordi to any one of the preceding
‘&8 t?‘fﬁfsgfor I nform ng of tim ng advance a raﬁ‘&%?’ép&?éss

teri zed:i

burst (PRACH) identifier (RSF)
connection wi th downlink allocation of

met hod according to claim6,.c har ac V% i 2
bl ocks are transmtted as sequences which are repeated so

cl ai nB,

is allocated to the nobile station in
resources. 5 -

10
ar ac

7. A

ed in that the

bur st recurs at h{‘%terval s of a few bl ocks, and_at | eas
i dl e bursts, advdfit ageously every other idle st, iIs
random access bur st identifiers io%ketPaging Request PRACH
3-1: Packet Channel Request PAGCH
P 3-2: Packet Immediate Assignment (RSF)|  PACCH
3-3: Packet Paging Response (LLC Frame) | PACCH
- 3-4; Packet Resource Assignment (RSF)|  PACCH
P 3-5:Data (P=0}|  ppTCH
Data (P=0)

N Data(P=t)| 1

- /
3-6: Packet Ack/Nack + / PACCH
3-7: PRACH burst 1 PRACH

MAGC header RLC block (header + information) BCS
v
Bt | 8171651432} 1

Octet 1 USF T PC

6;:tet2 . TFl . |SP -~

Octet 3 BSN E -~ “-.

Octet 4 Extension field {optional) <’ /:' <«— EF1
Extensionfield2 -’ <«—EF2

Octet N-1
OctetN

_ RLC information
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