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(57) Abstract us BSS

In a packet radio system (e.g. a GPRS), 3.4: Pacist Channel Request PRACH /RACH

a network (BSS) has two different alternatives

for allocating a radio resource to a mobile sta- 3-2: Packet Immadiate PRGCH/AGCH

tion (MS). In a first allocation alternative the ra- PACCH

dio resource is allocated using an uplink counter 33: Packat

block identifier (USF) transmitted with down- 3.4: Packet Resource. PACCH

link blocks. In a second allocation alterna-

tive the rai.:lio resource :': za.llocatt;r:ldiir:l a ds:pa- wavessmen=s SesssessSsaseyonee

ignall L wn-

Lk block then aiso has an uplink counter block a0t . Fore

identifier (USF) which can acquire only a lim- Data

ited number of possible values. If all identifiers Ne Data

(USF) are allocated to different mobile stations,

allocation alternative 2 cannot be used. In the 3.5 PackstAckNack !  PACCH

invention the network leaves at least one identi- -

fier (USF) unallocated to any mobile station. In
addition, the network either (1) uses the identi-
fier in downlink blocks corresponding to blocks
reserved using the second allocation altemative;
or (2) at least one uplink counter block identifier
(USF) is separately determined, said identifier

ngg@ui msmaws«mwm§2==FL§§J

denoting a reserved uplink block which the mo- eele]7fe]s]4fa]l2]

bile station cannot use for transmission without Ociet 1 USF | T (2]

a separate authorisation. octat2 ™ P
Octet3 BSN Bl
Dclot4 Extension field (optional) -

- RLC knformation
Octat N-1
CetstN
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conprises a nobile station M5 of a nobile network and a portabl e personal
conputer 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. By nmeans of a PCMClI A-type Nokia Cel |l ul ar Datacard,

manuf act ured by Noki a Mobil e Phones/Finland, the nobile station can be
connected to any portabl e personal conputer PC provided with a PCMCl A
card slot. The PCMCIA card thus provides the PCwith an interface point 35

supporting a teygesMamesni cati on application protocol, such agrpeddeded T X 25
or 2 an
Internet Protocol IP, used on the PC.- The npbile station can optionally

t

provide a direct Jjnterface paint_ supporting a protocol used by the PC.
bppl i cation. A  RESOURCEALOGATION MEEHANISWINRASHKES RADIQ NETWORK\S and | he
conput er PC are integrated into a single entity, within which the

appl i cation sof t RACKGROUND G5y Bk NENT'ON an i nterface point supporting the
protocol it uses. An exdJnpliavéttion relatssitd padkdtDRdioCsystathd QR JePBRl i &g an
i ntegrated conpu gﬁicm&’{)@?ﬁ Hethod an HH?I{H tter %JQ:%Q imp%hdérﬁzea&e en ork

el et v o0 B ek i, n 44 50 POREAR PR Ao S

arrangement showRa¢het Edipneiwarksgpibas 8 &PRS.separat e Servi ng GPRS
Support Node (SGSN) of The GHEES(Gateval RackdiiRadivpaoice) i8cdtew servicpar tey ns

certain packet. re@iM spREmi 4R APBbRE! SNSahdhrditiioR§h W ssSMOHRLke 2+ in the
oper ations |an ugg. [e(gl Sc‘::”at'feg of tuhe rrlgbl%e @atr tII oS g/BR;éen antltj tout.- of the
system updating=oP r6HEPRY atSemppuysRionpiapdard sttty IR FNE g of.
15 dat a pa&Qet gnyirpnmest in therPRR? °G§‘§fi$§$a?ﬂ%?(sm°w?t®ﬂﬁmt°ﬂés?ﬁi§§ ahgas
application the intercorinected’ ljataGPRS Barkbena Nebtvosk. b dubmetworlkr amtprisesize t 0
refer to any infgitduiber of patkcdMatd 5érode inddas, At ale héreaeRMEHNLCAL | on
system Such inf &5:%1 E%oﬁ%des (or agents), each of which is connected to the GSM
mobile network so as to be able to offer a packet data service to mobile data
16 terminal équipment 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 beiween 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 funi:tioning as a mobile data terminal
comprises a mobile station MS of a mobile network and a portable personal
computer PC connected to said 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 Datacard,
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
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conpri se speech, inter-conputer data traffic, telefax data and short
program 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 nobile switching centre MSC, or it can be |ocated separate
fromall these el enents. The interface between an SGSN node and a base
station controller BSCis called a G interface. An area controlled by
one’ base station controller BSCis call ed a Base Station Subsystem

(BSS). Uplink o a direction froma 25 nobi | e st aty) 0 a
net wor k and domﬁﬁh s;refers to a reverse direction. H:'P/Pmbﬁzgs In the

present application, the term'standard proposal’' refers jointly to
the proposals for ETS1 GPRS standards, pardicularly to 3.64 and to

suppl ement i ng %an&?éﬁéép%ﬁ ot §07 de o Bid PEUITAE kot STl MGoricRaly 174/ 97

One of the principles of systemis that uplink and. downl Lok
capacity 30  dEPYIS rftirech itedRdse p%wgeﬁj@ﬁﬂ'é'ﬂg %fprgtggtﬂ W38 PY %th
reference to Fiapphieatian. A further pessihiliy is thatthe mobimstation Maand tereearepiten ng of
the invention, rf afe intstjrated @0 W sifgle entity, within auhipbrthe bpplicatiordsofvat®ist he
standar d pr%‘)oﬁbviﬁ\é& it 8n 4RG4St sipgdring the\¥dtocal it use®MrPélampid 8f f ace Um
is relayed in uog S pr&g%ceg ,‘la(1 %o%?ihgala Im‘%ﬁatg% & ter i lk' del .
Each physi cal BiU68 k h_e{g dlf%‘[lor)o_ our 2&s rsts B [)ifs |n,l%g
total), which demasnicaton 800G eligh i§n e PATERGWR o PynNakia Mablepunt of
data carried byPronebiFilaral. bl ock depends on the channel coding to be used,

;or dite t _ Nettwork elements BSC and MSCdare. known in a typidal GSM whi ch
our differ C g e < - 4.
The di 11er el R TBE s aoerRENERHBRR o o Hcorirps & Scparste Sening

rfs |
under st andi ng dPPRRe SHRRRIh S, (568N R E&Rﬁgﬁiciéﬁﬁgeﬁ@émpo"ﬁegur e 3,
an al |l ocati on oferfosds ocertayo nacket adi¢ $nsvics operptions iinetej Retwerkat ueh to a
mobi | e t er m nat dgegatPBNAGude fegidtttioh Gf Ghd .rmobilefstdtibas MS in ahdrdtot the oposal
i's considered tQfopraseihg b foltingUresd bf tHEMSBRCsthlidsdAS and routing of
15 data packets to their correct destinations. Within the present application the
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 it can be located 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 controller BSC is
called a Base Station Subsystem (BSS). Uplink refers to a direction from a
25 mobile station MS to a network and downlink refers to a reverse direction.
In the present application, the term ‘standard proposal’ refers jointly
to the proposals for ETS!I 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 wili be described. Traffic over
an air interface Um is relayed in blocks produced by a physical layer of the
OSI 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 channe! coding to be used, for
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such as a TFl and a USF, will be described later in connection with Figure

4, In Figure 3, tine proceeds fromtop to bottom The Figure shows on
the right- hand si de, next to messages, said |ogical channels on which
t he messages 10 can be sent. The channel used is not, however, significant
to the. under st andi ng of the invention. In step 3-1,
the nobile station sends a channel allocation request Packet Channe
Request on a random access channel PRACH or RACH. In t he channel

al | ocati on requeydosishp@s Mobi | € station can request the netwog y

allocate to it one or two tinme slots. In step 3-2 the network can grant an
access on a Packet Access Grant channel_ (I nmedi ate Assignnent). In
step 3-3 the mobi | e station sends an LI frame which is rel ayed to the
SGSN t o i nform t hehich fourSsfffdventheddirighmetiols havesbedn definbd.si.eT®Sd, 1.Q Gs-4Ready’

state. : The diffentt! QGRS | PRtHdbis " ARl OndtESIINNES ggﬂ{f]icéﬂsqém(ﬁ?e 'n
step 3-2) involves 0t edli% ftt at thte network allocates to“the nobile
station the ident PYFE" OLiHg nven '°nUSF. The nobile station can use one or
two tine slots allocatedYit refergnge to Figure dnam aliccgiernof wdioj reseiypeswill hene
radi o resourceS atiéswribéddh tefation td ar mokiueshinating connectione lteras®bld@le of tHeet us

assume that the rggAydrEgfrofddal Atatididered RErdpRidehthe pﬁorﬁr@tméaaa%gﬁhiae,
| medi ate Assi 9””?% {?%%%ané‘s%éﬁ)mwé E{a&'ﬁﬁ&i‘ 12819 EOnrtkcfih Rith ure4r the
net wor k sends a Packe esour ce slérgnman massagre. . The
Packet Resource AYSTig¥Rehtimesrecrsds fBMHP 4@ Bottomy Theifdgurg shows on the.fights j of
al l ocated to the bantheidei next taimessagesi maid I¢gical channelsf on whichfth@anessagesnt a
Channel s PDCHi1¢ hatari hse nsdntomike UsRanreDrusednd @t a hpwever| ; sigiifitant Hac lied
Associ at ed Oontro{m(g;%g @Eﬁ%vggﬂ;ﬁ_thﬁ m)b: Ig statiog isto gse Lor 30
acknow edgi ng receive % cks,  (the.channe I ng. i ndicate t he, USF
o ocat ed t 0t he robi | e TSP g} the ohS HEAR sefdiud foeliis) albcfion fenubet o
e.g. i nf or maPrefet Chparel Reayest an airandoguacesse chatmehBRACHC@MRAGH: In
After the radi o r#eothaoes albeatovhl reqadst the thbbilensthtidnecant @tjuest tise neltvorkito
step 3-5 dat a1packficatd 8 itldhe dP R AVRhK siotd) 1b4teP 3-3-the nbthBr\@InWakt di fkkgles a

data "o Dacker Bn SRR Bols AN REAIRLmmBRA AR, 1 b o5 W 1

steps 3-5 and 3- gmobile station sends an LLC frame whighistrelgyed\iortne SGSN teinfero the
12: 21: 13 page - 5- SGSN that the mobile station has moved to a ‘Ready’ state.

The allocation of radio resources (for instance in step 3-2) involves
20 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
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-

25 4 the network sends a Packet Resource Assignment message.

The Packet Resource Assignment message comprises e.g. the TFI
identifier allocated to the connection; a list (in a bit chart form) of Packet Data
Channels PDCH that the network uses for sending a packet; and a Packet
Associated Control Channel PACCH that the mobile station is to use for

30 acknowledging received RLC blocks (the channel being indicated by the USF
allocated to the mobile station). In addition, the message can comprise e.g.
information related to a timing advance and power control.

After the radio resources are aliocated, the mobile station sends in
step 3-5 data packets to the network. In step 3-6, the network provides a

35 positive or a negative acknowledgement Packet Ack/Nack of the received data
packets. The indication ‘N times’ in Figure 3 means that the steps 3-5 and 3-6
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4 ¢ . belowthe dashed Iine are repeated for as along as the network has
packets to send. Wth reference to Figure 4, the radio
bl ocks and the fields used in themw Il be now described in greater
detail. Each radio block conprises three 5 parts: a MAC header, an RLC
bl ock and a Bl ock Check Sequence BCS. The - MAC header (octet 1)
conprises e.g. an Uplink State Flag USF, a type field T and a Power

Control field PC. A value O of the type field T denotes a dat a
bl ock and a vaV¥@é&¥4#78n RLC/ MAC control bl ock. ilcml&f“n RLC dat a

“bllock (in which T=0) conprises an RLC Header and 10 an RLC information
field. The RLC header (octets 2 to 3) dengtes e.g. the position of the
block in relation to other blocks in the sequence (BSN = Bl ock

Sequence Nunber pelownhadastet dine atevepédt€l foe asieiong esrfheinebyori hag pagketstoand

LLC frane data. ¢y Extension bit field E shows whether an optlonal

XL ENST O e of Cone! 12 Wi b so B 8 bl iR E:; & gaarl . e

i nt ended use of the 15 hect | s i'S that
when said bit i themwilhe oy desstbed in greaigrdeta Il[IEac r? igb cP'@p’ﬁeéttf“E?ﬁ is to
send an ackndw pddeneMAC( HeadtiaokL G blockhand a Block Gheck Seauance BGS. Thee

Tenporary Fl ow Mi@f‘héédér?dc@étd)ﬁ&h ms“eslesge%nluphdomte Fiig USF, a tippeofidid Tt 0
denot e 'a r ecel vig QL)< Ghal bl pol By uebbtoF gt dacatRicl ol ¢

, because one of

can be used for® enotlng |I rr

the 20  val uesd9p® q‘%eﬁ“&’é”d’aﬁ‘@r ﬁ%& é?"éﬁ@ é‘gﬁ ons rece| ved by all

mobi | e stations. The RLC data blqch (il whigthi TriB) serpprises RRLGsHepderand s ysed-
to provide agnobhl LG ifbineiion field. The RO hémied (ddtets i2ztat 3)adenbtes e.gatheni tti ng

a_cort espondi 19 ol ks tlﬂ%%‘ftk:k i ét o other blobiRVA e kedabAs(BIN'S BIHR [ el d
provi des an i defh | er n.u co nt | d
conprises 3 bi t§equ'?§e g%f?r '33 ﬁ{—?g}egﬁ? opRrises Scalt%g_ﬁrye field
val ue i s all ocalb8 frame Mamxsxten%@rablr figid Eé(’:‘@?"%}"ﬁ@th?h%“ pRioRak extensidhenot e
t he upl i nlectek aak irt tee. Mobortiag $4 titei standasd propesst theintendrd vae ofitfieng t he
;gcf' ved : adis0 rf]' ield S/PBh YokRectibh with YafPBBcKs! i§hat Whefehid! bt i6 i tHeopoliirgn
press its ws tatg ly Sthe Fhobile station is to send an acknowledgement (Ack/Nack) of the
received blocks. The Temporary Flow Identity field TFl is used in downlink
blocks to denote a receiving mobile station. The 7 bits allocated to the TF1 field
can be used for denoting 127 mobile stations (2" = 128), because one of the
20 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.
The USF field comprises 3 bits, i.e. it can acquire 8 different values. One USF
25 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.
If in step 3-4 all uplink radio resources are reserved and the network
30 is for a few seconds (for six seconds according to the standard proposal)
unable to allocate radio resources to the mobile station, the network sends a
poliing message (e.g. MAC Packet Polling), to which the mobile station
responds with a Random Access Burst. This allows ensuring e.g. that the
timing advance required by the mobile station location is known, even if the
35 mobile station would move in the meantime.
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separate uplink data channel. If in step 3-4 all uplink
radi o resources are reserved and the network 30 is for a few seconds (for
si x seconds according to the standard proposal) unable to allocate
radi o resources to the nobile station, the network sends a pol I'i ng
nmessage (e.g. MAC Packet Polling), to which the nobile station

responds with a Random Access Burst. This allows ensuring e.g. that the
timng advance“yoepg}d{_,gsed by the nobile station location is known, even if

the 35 nobilé statton would nove in the meanti ne. PCT/FI58/00263
Printed from M nosa 07/13/ 1999 12: 21: 13 page - 6-

5 To sumup, the network hag two alternative ways for

sendi ng t he nobil e station a bl ock-specific authorization for

transm ssi on: To sum upy thernedwork as two sitemativeeways fonisendiogmther bl ock

i dentifier USF mobile statiorey Bidck-8pstifisrdutiitfizationderstransimission: .
Al ternative 2: using aapehgiii g:shgngl ﬁ?g?'p![ﬂ:ﬁi%gﬁef 16k Mrtifier U#ECket

Polling) for allocati r cﬁo | oc nobi |l e station should use.
A probl em with ?‘?{B’e&%‘ggéﬂ’&’é‘ﬁ% PIBES: 8% r angenent is that when
alternative 2 is used, Alta@ative 2 sysingdian eramita | signaliipp orrssage| {e.4oMAG ses a
USF | dent | Paeiet Rblling) foraiiobating 4 adiat detkitimatahenmbbilesstatioatshould uSe.nce t he
USF identifier A problem with the above described arrangement is that when '
' alternative 2 is used, the comresponding downlink biock still comprises a USF
identifier which can be allocated to a mobile station. Since the USF identifier
10 can acquire only a limited number of possible values (i.e. eight different
values), a situation can arise where all possible USF identifiers are allocated to
different mobile stations. In such case, the above described allocation
alternative 2 cannot be used, although its use would otherwise be
indispensable.
15 A possible solution could be to increase the USF field to comprise
more than three bits. The problem would thus become less significant. Another
alternative solution could be a separate information field (= a bit) indicating
whether the USF identifier is in use or not. At least one problem with these
solutions would be that the USF field is strongly protected with channel coding,
20 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

The invention is firstly based on a detection of a problem, which is a
25 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
claims. The dependent claims relate to the preferred embodiments of the
30 invention.
In the invention the network leaves (at least) one USF identifier
unallocated to any mobile station. In addition, either
the network uses said USF identifier according to alternative 2 in
downlink blocks corresponding to the reserved blocks; or
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10+ can acquire only a limted nunber of possible values (i.e. eight

di fferent val ues), a situation can arise where all possible USF
identifiers are allocated to different nobile stations. In such case,
t he above described allocation alternative 2 cannot be used, although
Its use would otherw se be I ndi spensabl e. 15 A possible
solution could be to increase the USF field to conprise nore than
three bits. Th L m woul d t hus becone | ess S|gn|f|cant gther
alternative solutlon could be a separate information fleld

I ndi cating whet her the USF identifier is in use or not. At Ieast one
problemw th these solutlons woul d begthat the USF field is strongly
protected with channel codin so it uses (wth CS-1 coding) up to

four times more bandw @Me"lsﬁ opg| lé%': déentifier; yalue is sepasatelyndeterminedinsaiont ent .
Such an addi ti oNalue|dgnetingeal tasesret huplinkaplack. Witheubtia lsapdrate authorizatithead
traffic. BrIbiE st OBINBT AlfdWedito Iéﬁhb%@w@d%ck for tran V\mlss on. The

invention is firstly based on a detection of a prob Is a 25

fal se reasoni ngdmtﬁngswmﬁbw@pwﬁgmm I'n add| t ion to the detection

of the problem an of the |nvent|on s to provide a mechani sm
that allows : t he al!fbg'lg ﬁe?@?i‘t"r’%mfd'" prfionil g descriked\inpreataedetgjidnt of

t he invention i §onnectiomwith dyefgred tembadmmnteodnd: Wwith aefeeariczctd thy attaehed S
stated in the i dcyeysdizinghich clainms. The dependent clains relate to the

preferred embodi ments @fg td¢ |S°’Q bldfdilvcﬁ r&l‘ﬂqﬂusbgt'lpg elements.of a phdket Hiio

east one

i nvention the n rk Ieave

unal | ocat ed to g’?l Migring tgf,}ﬁ INYRNUOR, addition, eit her t he
network used®sai d USF Figars 2 filketratescergiogplieyersihal the inventiorereltéstto;

downl i nk bl ocks corr esfigud dijjustratésaliotativnrof exdiidresslrses; ahd

Figure 4 jllustrates a structure of blocks transmitting on the radio
path.

DETAILED DESCRIPTION OF THE INVENTION

15 . According to a first embodiment of the invention, a network leaves
(at least) one USF identifier unallocated to any mobile station and uses said
USF identifier according to alternative 2 in downhnk blocks corresponding to
reserved blocks. .
According to a second- embodiment of the invention, at least one
20  USF identifier value is separately determined, said value denoting a reserved
uplink block. Without a separate authorization, a mobile station is not aliowed
to use the reserved block for transmission. _
A suitable mechanism for sending such a separate authorization is
disclosed in a copending Finnish patent application ‘Allocation of control
25 channel in packet radio network’ filed by the same applicant on the same date
as the present application. According to said copending patent application,
allocation of an uplink resource is not dependent of a possible USF identifier.
Instead, the mobile station sends an uplink transmission after a predetermined
time from a downlink block in which said polling field is in a polling'state. When
30 the mobile station sends an uplink transmission, the USF identifier in the
corresponding downlink block should be one that is not allocated to any mobile
station, so as to avoid collision in the trahsmissions of the mobile stations. The
uplink resource is not, as in the standard proposal, allocated by using a USF
identifier. Instead, the mobile station sends an uplink transmission after a
35 predetermined time from the block in which the downlink P bit is set. The

Printed from Mimosa 07/13/1999 12:21:13 page -8-



6 1 at least one USF identifier value is separately

determ ned, said val ue denoting a reserved uplink block. Wthout a
separate aut hori zation, the nobil e station is not allowed to use the
reserved bl ock for transm ssion. BRI EF DESCRI PTI ON OF THE DRAW NGS
5 In the followng the invention will be described in greater
detail in connecti on with preferred enbodinents and with reference to
the attached awi ngs, in which Figure 1 is a block
di agram il | ust P’Vé)ﬁs’ﬁﬂssel enents of a packet radio systREFHBOREI ng to
the invention; 10 Figure 2 illustrates protocol |ayers that
the invention relates to; fl gure- 3 illustrates allocation
of radi o resources; and Fi‘gure 4 illustrates a structure of

bl ocks transm t bﬂeﬂ@teﬂﬁmédﬂ 6me d¢iinBst advantagstiuBly a fixed periddEdfAimeEDhiBcaRBEPTI ON OF
THE | NVENTI ON 1 asily implemented i SR 959 haPaffer tid ﬂlvgﬁ%dtrﬁqﬂéblﬁfsﬁtﬂﬁ

i nvention, a ne V\? entifier unall ocated

3
to any nobile syafs 3%&%“9%}%%3’ £pigc %sbe?oreb H"@éﬁﬁ?’?sf*i‘sesrw Maccording to
alternative 2 in downl Thi mesbewltablegiumbep shHSH ddangifiers that the-agtwoiddRSocks.
Accordi ng to5a astcainchte tdardi mebile stetioh iscexantiycortel Bhis mekinlisasdthe oumb@Oof USF

identifier val uggrSigariiia it Yea SBEL B G a ﬁ\éhl‘?erVa"HcHﬂtr@GfU)tHengtaﬂdérﬁser ved
upl irnk bl ock. Wthoutl a separate authorization, a nobil e station is not

al | owed t BHE%*t he reserved bl ock for transnissi

sui tabl e nechani sm f or tsisr@RPaent de R Resep skilled iny the, G ti‘éf @8 rfepinology

di scl osed in a ady=mces,nhe Masit iba mittbetimepfidn can ibenimplintented iroMawdguscont r ol

25  channelgi ndﬁ@?éﬁ%a&sﬂ@he IMRhHEH 4nd itd éxﬁsbdaﬁeﬁtberesmaief@ahbt Raftictean t he
same date 5 G RES %ﬁ%ﬁbe@@ghﬁé QR thé§>C rﬁ'%thi‘ﬂ HhéisdoePBERRI NI

patent application, ocatl1on resource i s not dependent
of a possible U§F"‘i’§1ent| fier. | nst ead the nobi |l e station sends an
uplink transm ssion after a predeterm ned time froma downlink block

in which said polling field is in a polling state. Wen 30 the nobile
station sends an uplink transm ssion, . the USF identifier in the
correspondi ng downlink block should be one that is not allocated to any

nobi | e station, so as to avoid collision in the transm ssions of the
nobi |l e stations. The uplink resource is not, as in the standard
proposal, allocated by using a USF identifier. Instead, the nobile

station sends an uplink transm ssion after a 35 predeterm ned tine from
the block in which the dowmlink P bit is set. The
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7 « pr edet ' time is nost advantageously a fixed period of tine.
This can be ﬂ ’Hﬁ!u ”’ ”m;znted in such a way that after the active P
bit, the nobi | WiMaits for a fixed nunber of blocks before the

uplink transm ssion. The nost suitable number of USF
i dent.ifiers that the network does 5 not allocate to any nobile station
I s exactly one. This nmaxi m ses the nunber of USF identifiers that ca

be used in a cording to the standard pr oposal_.
It is apparent o&%"‘%grson skilled in the art that as techd’SF’_E!j’?/"“m_
advances, the basic idea of the invention can be inplenmented in various 10
different ways. The invention and its embog nents are therefore not
restricted to the above-descri bed exanples, but they can vary within
t he scope of t hELAMS ¢ 5i s,

' 1. A method for allocating a radio resource to mobile stations (MS)

for an uplink transmission in a packet radio system, particularly in a GPRS
system, in which a network (BSS) has at least two alternatives for allocating a
S  radio resource to a mobile station (MS) in such a way that
in a first allocation alternative the radio resource is allocated using
an uplink counter block identifier (USF) transmitted with downlink blocks; and
in a second allocation alternative the radio resource is allocated in a
separate signalling message that denotes a radio block which the mobile
10  station is to use for an uplink transmission,
characterized in that, when the second allocation alternative
is used,
() the network (BSS) leaves at least one uplink counter block
identifier (USF) unallocated to any mobile station (MS); and
156 (i) the network (BSS) uses said unallocated uplink counter block
identifier (USF) in downlink blocks corresponding to blocks reserved using the
second allocation alternative.
2. A method for allocating a radio resource to mobile stations (MS)
for an uplink transmission in packet radio system, particularly in a GPRS
20 system, in which a network (BSS) has at least two different alternatives for
allocating a radio resource to the mobile station (MS) in such a way that
in a first allocation alternative the radio resource is allocated using
- an uplink counter block identifier (USF) transmitted with downlink blocks; and
in a second allocation alternative the radio resource is aliocated in a
25 separate signalling message that denotes a radio block which the mobile
station is to use for an uplink transmission,
characterized in that, when the second allocation alternative
is used,
() the network (BSS) leaves at least one uplink counter block
30 identifier (USF) unallocated to any mobile station (MS); and
(i) said unallocated uplink counter block identifier (USF) is used for
denoting a reserved uplink block which cannot be used by any mobile station
(MS) for transmission without a separate authorisation.
3. A method according to claim 1 or 2, characterized in that
35 in step (i) the network (BSS) leaves exactly one uplink counter block identifier
(USF) unallocated.
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RLC information
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