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PRIOR ART

In the case of mobile radio communication systems for packet data transmission

a base station can communicate with a plurality of mobile stations via one or a
15  plurality of time-divided channels between the base station and the mobile stations.

A time-divided channel is divided into time slots. A data burst with a number of

information bits can be transmitted in each time slot. The mobile stations do not

communicate continuously with the base station and a plurality of mobile stations

can therefore compete for the same time-divided channel. Channels are allocated
20  dynamically, separately from the channel requirement of the mobile stations and

channel allocation is controlled by the base station.

A mobile station announces & channel requirement by sending an access request to
the base station. This access request is sent in a reservation phase in the time-divided
25  channel for transmission from the mobile stations to the base station. Different types
of protoco! can be used in arder to control the access request and channel allocation.
A conventional protocol in the case of dynamic allocation of time~divided radio
charmels is a message-synchronized ALOHA protocol with reservation. In the case
of this protocol, each packet transmission is preceded by a reservation. A short
30  message with a request for channel reservation is sent at random from a mobile
station to a base station. According to the ALOHA reservation protocol, the result
of this access request is fed back by the base station giving the mobile station access
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‘When all the free channel capacity in a radio communication system has been
reserved for communication, overloading occurs if a further mobile station sends
15  an access request to the base station. The latter receives the access request in
itself from the mobile station but cannot comply with this request within a given
predetermined time interval since there is no free channel capacity. The mobile
station is then forced to repeat the access request in the same way as in the case
of a collision, when the predetermined time interval has elapsed. This naturally leads
20  to unnecessary extra channel loading unnecessary delays in the mobile system and
the risk of collisions occurring when transmissions are repeated.

US-A-5 166 929, for example, earlier disclosed a muitiple-access protocol, in the
case of which feedback concerning the status of an access channel is provided
25  from the base station to the mobile stations. The mobile stations can thereby
receive information conceming the result of an access request, for example, that
a collision has occurred, and whether the next time slot is open for the sending of
new access requests. This information makes it easier to determine when a new
access request should be sent. A disadvantage of this protocol is that an overioad
30  situation is unmanageable. An access request received in the base station has to
be repeated in a situation in which channels temporarily cannot be allocated in the
base station owing to overloading, i.c. no channels are free.
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15
The object is achieved by the use of a message-synchronized ALOHA protocol with
reservation. Packet data transmission is carried out via one or a plurality of time-
divided channels between a base station and mobile stations. The mobile stations are
arranged so as to send the access request to the base station during a reservation

20  phase in a mobile radio system which uses this protocol. The base station is arranged
so as to accept and comply with the access request from a first mobile station by
sending thereto a channel reservation message comprising a channel reservation. As
a result of this channel reservation, time slots for packet data transmission from the
first mobile station to the base station are reserved. The base station is further

25  arranged to accept access requests from a first group of mobile stations for which
channel reservation momentarily cannot be carried out. In accordance with the
process according to the invention, receipt of the access request from the first group
of mobile stations is confirmed when the channe] reservation cannot be carried out in
the usual manner. Confirmation is sent in the form of access confirmations which are

30  included in the same channel reservation message as said channel reservation for the
first mobile station. The channel reservation message is received by each of the
mobile stations in the first group. The mobile stations are actuated so that they await
channel reservation without making repeated access requests. In connection with the



3 A paper entitled "Medium Access Priority" by Mtorola and presented

atzthe « standardi zing rmeeting within ETSI_STC SM& in Edi nburgh on 7
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Figure 1 shows a mobile radio system with mobile stations and a base station;

and
20  Figure 2 shows a channel reservation message from a base station to mobile
stations. '
PREFERRED EMBODIMENT

In the following the invention will be explained in greater detail with reference to the

25  drawings, in which Figure 1 shows a cell 1 in a mobile radio communication system
with mobile stations MS1 - MS3 and a base station BS, for example a GSM system
for communication via time-multiplex channels (TDMA).

In the preferred embodiment a single communication channel Ch1 adapted for packet
30 data transmission is used. This means that both data packets and associated control
signals are transmitted via the same channel.

A mobile station MS1 initiates packet data transmission by sending an access request
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10 basestat:onBSsmdsachmmelmavanonnmsageZtoﬂ:ennbﬂesmﬁmMSl.
This channel reservation message includes a channel reservation whereby time slots
for transmitting from the mobile station to the base station are allocated. The channel
reservation further includes a reference to the access request which is accepted. The
reference includes the same information which was received in the access request and

15  areference to the time frame or time slot in the time-divided channel Chl in which
the access request was received. A mobile station MS1 thereby receives information
as to whether the channel reservation is intended for this very mobile station. The
mobile station MS1, from which the access request originates, thereby receives
information that it has been allocated time slots for packet data transmission.

20
During the time in which the mobile station MS1 carries out packet data transmission
on the reserved channel, it is important that the other mobile stations MS2, MS3 do
not attempt to initiate transmission on the channel. Access requests from the mobile
stations are therefore only permissible when the bese station BS reports that one or

25  aplurality of time slots are free for this purpose. The base station indicates that it is
possible to send access requests by placing a flag on the channel to the mobile
stations MS1 - MS3. When packet data transmission in the allocated time slots has
terminated, the base station indicates that a number of time slots in the channe] from
the mobile stations to the base station are again open for access requests. Access

30  requests can again be sent randomly to the base station.

During the time slots which are free between the transmission of different data
packets from mobile stations to the base station, i.e. open for access requests, a



20 Figure 2 shows a channel reservation nmessage froma base station
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In the following the invention will be explained in greater detail wth
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Thi s access regquest.. CORpri Sgs Ldentifigcation of the transmtting
mobi | o Sth i & U ot 3P b8t and the pghiion, of i, afles requef terefere s 00 1
toget her wit lto betrepeaedi on about the desired class of service (for

exanple, priority). The access request is dispatched randomy in order to
reduce the 5 ri sk of access requests froma plurality of nobile

stations bei npa pRiddlit oFrlobAé SiBkiersYMS] - MS3 send access requests without overlapping
to a base station, the channel reservation can only be carried out for one or more of
10 these stations. When a channel reservation is carried out for a first mobile station
MS]1, the other mobile stations MS2, MS3 have to await free channel capacity in
spite of the fact that the access requests from these stations have been received
correctly in the base station BS. In re-transmission situations access requests can
also be received randomly between different transmissions included in a sequence
15  relating to the same data packet. This depends on whether it is desired to use the
gaps in such a sequence so that access requests can be received. According to the
invention, in order to prevent a new wave of access enquiries from these mobile
stations MS2, MS3, each access request correctly received in the base station (up
to a given limit) is usually responded to. Access confirmations 4, 5 are accordingly
20  sent to at least a number of the stations MS2, MS3 which do not immediately have
a channel reservation 3 accepted. These access confirmations are included in a
channel reservation message 2 comprising a channel reservation 3 to the mobile
station MS1 which is allocated a channe] in response to the access request. Such a
channel reservation message 2 is shown in Figure 2. Since this channel reservation
25 3 is sent in a message 2 in a format which is common to all the control messages,
for example comprising four time slots, and since given contro! data can be used
together, a limited number of access confirmations 4, 5 can be included in the same
message 2.

30  These access confirmations consequently do not give rise to increased channel
loading.

The confirmation of correctly received access requests from a number of mobile



but the request has to be sent within a given tine interval which is

reservgd for this type of transmssion. This tine_interval can, for
exanmple, consist of atinme slot in a nunber of periodically
recurring time franes. Wen the access request has been recei ved and

if chanel cOQe#aw?7 s avail able for this packet data transnPCESES/00290e 10
base station BS sends a channel reservatipon nessage 2 to the nobile station
VB1. Thi s channel reservation nmessage incl udes a channel reservation

wherey tine shgisae @H‘?hf g,hlrl aWaﬁmg W%ﬂtothe '
base station are a cate channe resevati o urt i ncl udes

a reference ttansmissisnde be arrenged in theimobile radiosystemed. The ref erence
i ncl udes the sanme informati on which was received in the access request and
15 a reference to the tine frame or tinme slot in the tine-divided
channel Chl i 'Wheshpadket data transiriissioncis asedl inthe: GSM wsten adimitedumberobi | e

station 1 there ecei ves i.nf.ormatd.on \gﬁ é glhet her, th channel
reservat i W@W@% bil e

station IVSl éohemmmeq’efei&xee Wmtmmmﬁl ves
i nformation that |t .been aII catedtlrre slotsfor packe data
transmi ssi on. W cariod putinitwe ways, The fistway is I\/BI

carries out e McminitRF SFire Holfame (laipld i ifitiheSiiBONRl | [ 1S
|rrportant t hat e ot her IOHS( not atterrpt to

initiate tranwhnhsswmﬂwwsmﬁ,m&em;sasmqbemﬂrmﬁm | e

statlons re e. reports

t hat one @ Z@F&eégm WW?%%%@%@%E% pose. The
base station refiénve relatigtotthe timeframe whiclp issgivéal in the usuah chamnelagservatignest s by
pl aci ng a flaﬂ on the channel to the nobile stations MS1 - MS3. Wen
packet data t *ssion in the allocated tine slots has term nat ed,

t he base station indicates that a nunber of time slots in the channel from
the nobile statl ons to the base station _are again_open for access requests.

Access 30 riyill desppresiated that the-invention is, icted tq the on.

During ths &Hﬂ&ﬁlﬂﬁ mgﬁgéw‘w %‘iﬁ?ﬁ £ di fferent
dat a ackets trom no e statrons to t ase statio e. open for

access r equespmtecmn of the following claims.



WD 96/ 31077

PCT/ SEQ6/ 00299 L L S 6
plurality of nobile stations MSl - MS3 can send an access request to the
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nmessage 2 i n MS)AE eBifinted &b theSofif GFRA addesséanfifrmiitio {4 5)FronT BfeSRAE Station
(BS) to each of the mobile stations (MS2, MS3) included in the first group;
15 - ﬂmeacemsomﬁmlaﬁms@,S)amincludedinﬂlechmelmervaﬁon
' message (2) with the channel reservation (3) to the first mobile station (MS1);
- the first group in the radio communication system associated with the access
confirmations are arranged in a queue, a queue position being allocated to each of
the mobile stations in this group; and
20 - channel reservation is carried out for the mobile stations according to their
queue positions.

2. Process according to Claim 1, characterized in that
- the channel reservation message (2) is read by all the mobile stations from
25  which access requests are received in the base station; and
- acoess confirations (4, 5) included in this channel reservation message (2)
are received in the mobile stations (MS2, MS3), whereby the latter are actuated so
as to await channel reservation without making repeated access requests.

30 3 Process according to either of the preceding claims, characterized in that:
- a first reference is supplied in the channel reservation (3) to the first mobile
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10 4. Process according to claim 3, characterized in that
- the second reference is made up of the number of time slots between the first
time slot and the second time slot.
5. Process in the case of a base station in a radio communication system which
is arranged for packet data transmission, via at least one time-divided channel,
15  between a base station and mobile stations, according to a message-synchronized
ALOHA protocol with reservation, comprising the following steps:
- receiving access requests from the mobile stations;
- wnmlymgmﬁﬂxeaccwsmqustﬁomatleastaﬁrstnmbﬂestatxonby
sending a channel reservation thereto, whereby time slots are reserved for packet data
20  transmission between the first mobile station and the base station;
- giving access confirmations to each mobile station in a first group of mobile
stations on receipt of access requests from the first group of mobile stations for
which channel reservation momentarily cannot be carried out;
- sending these access confirmations in the same message as the channel
25  reservation for the first mobile station;
- arranging, in association with the access confirmations, in the radio
communication system a queue of the mobile stations in the first group, a queue
position being allocated to each mobile station; and
- carrying out channel reservation for the mobile stations according to their
30  queue positions.

6.  Base station in a radio communication system, which is arranged for packet
data transmission via at least one time-divided channel (ChI) between the base
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message(2) coepmplyi with mmamambwmmmm)mymng slots

(ven) S MR A et oy 1Rt OF et el el e < 1 om

a first group whrebya fumbed of time slots e reséivEd forpacket dath trafisraibsion Béweén

reservation e, canno rried ut,. characterized in that
- t he regﬁﬁﬁﬁﬁ'ﬁx m&@a@@mwﬁb@ﬁ 19 TeRSHYEACCERB i | e

stations (NBZrequstsﬁ-o:d\&ﬁistmxpfbﬁnobnedm&thZmyg whick ch2nél
confirmation (4, 5), fromthe base station (BS) to each of the nobile
stations (MB2] jon oyt, chayacterized in t hese access

(2 w ?ﬁt’t"ﬁfiﬁg"nne i 51 Eﬂ"w%ﬁﬁﬁ%‘#?sﬁ. S her);

mobile stations (MS2, wluchaxemch.ldedmtlwﬁrstgtoupandﬁ'om

which access requests have been received;

- the base station (BS) is arranged to include these access confirmations in

the same channel reservation message (2) as said channel reservation (3) for the
15  first mobile station (MS1);

- the base station (BS) is adapted to arrange a queue of the mobile stations

(MS2, MS3) in the first group, a queue position being allocated to each mobile

- the base station is arranged to carry out channel reservation for the mobile
20  stations in the first group according to their queue positions.

7. Mobile station in a radio communication system. which is arranged for packet
data transmission via at least one time-divided channel (Ch1) between the basc
station (BS) and mobile stations (MS1 - MS3), according to a message-synchronized
25  ALOHA protocol with reservation, the mobile stations being arranged to send access
requests to the base station, which is arranged to receive and comply with access
requests from at least a first mobile station (MS1) by sending thereto a channel
reservation message (2) comprising a channel reservation (3), whereby time slots are
reserved for packet data transmission between the first mobile station (MS1) and the
30  base station (BS), and to receive the access requests from at least a second mobile
station (MS2) for which channel reservation temporarily cannot be carried out,
characterized in that:
- a mobile station (MS2) which has sent the access request to the base station



—_—

- the first group in the radi o _conmuni i cation system associated with the
agcess, confirmations are & Hmtnlmﬂ"m e, @ gueue position being
al l ocated to each of t he m this group; and 20 -
channel reservation is carried out for the"nobil® stations accordi ng to

t heir WQRsANT7posi ti ons. 2. Process accor QCTGEI@PORI% I m 1,
characterized in that - t he channel reservation nessage (2) is
read by all the nobile stations from 25 whi ch access requests are
received in tg t6 beall ie@dh chankl reservati mmaﬁv?‘&?%ﬁwm%(df 5)
included in this channel reservation nmessage (2) are received in the
nobi | e statu(ﬁb)@ , M53), whereby the latter are actuated so as to

awai t channel_ resgge/ dﬁ*)bi%] &.l[ )Ws %qﬁiﬁt W
3.~ Process accor Ing to erther”o e preceding clarns, aracteri zed in

t hat (BS) is arrangedsto neesfinee amapoess confinmation (4)i in this channelmeservatiener vat i on
3) tot
I(DC)T/ SE%/ Ozwhﬁmmmmﬁm%f’&oﬁ otomwemtlusnnbﬂesgmon

station, whi MS2), whereupon tieuhobilecstation (MS2) if achited forawait| chinniehresérwation

ti me-divided chan Chl n._whi hflrst time slot the access
request from‘!’MﬁF@‘F ('m'gtém was received in the bow
station (BS); and a second reference is supplied in each access
confirmation (4, 5), whi ch 5 second reference refers to a second tine

slot in the tinme-divided channel (Chl), in whi ch second tine sl ot
access requests were received in the base station (BS) from




the respective nobile station (M52, MS3) for which the access confirmations

are =+ & intended. 10 ~ 4. Pocess-acording to claim3, characterized in
t hat - the second reference is made up of the nunber of tine
sl ots between the first time slot and the second tine sl ot 5

Process i n tWO%AWE? of a base station in a radi o comuni cat POTvSESs®b29N Whi ch
is arranged for packet data transm ssion, via at |east one tine-divided

channel , 15 bet ween a base station ng nobil e stations, according to a
message- synchroni zed ALOHA protocol with reservation, conprising the
foll ow ng steps: - receiving access requests fromthe nobile
stations; - conplying wiwth the access request fromat |east a
first nobile station by sendi ng a channel resevation thereto,
whereby time slots are reserved for packet data 20 transm ssion between the
first nobile station and the base station, - gi ving access

roup of nobile
guests fromthe fiwgt group of nobile
reservation nonenta\ily cannot be carried

rst gr&}), a

nd t . -
{ Ng tkLtheir
i cation
ia at | east

stations for whi ch ¢
L .
out ; - sendi ng
t he channel 25 reserv
arranging in associgti
conmuni cati on system
gueue positio
caryi.ng out channel
30 queue positions

being allocated tQ
reservation for the

Trobi |l e station;
stati ons accor
in aradio co

data transm ssi on

one tinme-divided/channel (Chl) n the base
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st atton (BS) and nobiTe stations (NBl - MsS3), according to a

message- synchroni zed ALOHA protocol with reservation, the nobile
stati ons (Vedo9s3®®) bei ng arranged to send access rRQI/RES029% t he
base station (BS), which is arranged to receive and conply with
access requests fromat least a first bile station (M5l) by sending 5
therto a channel reservation nessage fg? conprising a channel reservation
(3), whereby a nunber of tine slots are reserved for packet data
transm ssi on between the first nobile station (M51) and the base
station (BS), and to receive access requests froma first group of
nobil e stations (M52, MsS3) for which channel reservation nonentarily
cannot be carried out, characterizedn that: 10 - the base station (BS)
is arranged to give access cokirmatiops (4, “3) to each of the nobil e
stations (M52, MS3) which are 'ncludggsln thg first group and from

whi ch access requests have DEeINTECqT vel, N Tg base station
(BS) is arranged to include these adcess onflrMatlons in t he sane
channel reservation nessade (2) as i annel feservatidqn (3) for the 15
first nobile station*YMs1)§ e base} station (BS) is apted to
arrange a queue of the\noldile stati (M, MS3) i the f t group,
a queue position being cated tojeach bile st afi on; \

the base station is arranged to carnfy out jchanne] reservatlion fo he
nobil e 20 stations in the ffirst grofgp accrding fo their queue ppgi tions.
7. Mobile station in ajadio co ion systemwhicl} is arranged for
packet data transmi gsion via gt t one fine-divided channel (Chl)
bet ween the base stgtion (BS) bile sgations (51 - MS3),
according to a nmessage-syrchroni zed{25 ALCOHA protocol With reservation,
the nobile stations beinglarranged o send accesp rqquests to the
base station, which is arrjanged4to feceivé¢ and cpnply witly access

CHANNEL RESERVATION FOR MS
ACCESS CONFIRMATION MS2
ACCESS CONFIRMATION MS3




requests fromat least a first nobile station (MS1) by sending thereto a

“cirannet. .~ _reservation nessage (2) conprising a channel reservation (3),
whereby tinme slots are reserved for packet data transnpggai en
the first nobile station (M51) and the 30 base station (BS), og'r%eégi ve

t he access requests fromat |east a second nobile statl pnS52) for

whi ch channel rP@T/atlon tmmmmdegwsmnzﬁdmommd out ,
characterized in that: AP B o on (VB2) whi ch has sent
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(57) Abstract

The present invention concemns a process in a radio communication system which is arranged for packet data transmission according
to a message-synchronized ALOHA protocol with reservation. Mobile stations in the system are arranged to send access requests to a base
station during a reservation phase in a mobile radio system which uses this protocol. The base station is arranged to receive and comply with
the access request from a first mobile station by sending thereto a channel reservation message (2) comprising a channel reservation (3). The
base station is further arranged to receive access requests from at least a second mobile station for which channel reservation momentarity
cannot be carried out. According to the process of the invention an access request received from the second mobile station is confirmed
when channel reservation cannot be carried out in the usual manner. The confirmation is sent in the form of an access confirmation (4, 5)
which is included in the same channel reservation message (2) as the channel reservation (3) for the first mobile station.




