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relates to a method of forcing a mobile station to relinquish
an allocated radio channel when reception is impaired, so that
this channel can be better used by another mobile station in
which reception on precisely this radio channel is better. The
15 invention also relates to a mobile station which utilizes the
proposed method.

BACKGROUND ART

The mobile stations (the mobile telephone sets) of a mobile
radio systenm, for instance a mobile telephone systen, hormally

20 use a so-called dedicated radio resource as a communications
channel when establishing radio communication between the
mobile station and the network. By "network" is meant in the
following a base station with which the mobile station can
communicate directly, and a mobile radio exchange which

25 establishes and executes the fixed connections between a given
number of different base stations. The mobile radio exchange
is also normally connected to a fixed public switched tele-
phone network (PSTN or ISDN). In the majority of cases, the
communications channel assigned to the mobile station is a so-

30 called traffic channel over which speech or data information
is transmitted.



2 When there is no |l onger any need for this comruni cati ans channel, the
nmohi l e station releases its allocated radio resource, so £SH
can be reused by another user. Since the allocated radi o%ﬁgﬁ%%ﬁ

radi o channels) in 5 the nmediumare scarceqin relation to
users, it is obviously of great inportance that a radio r
not utiIized to the full or a radio resource which is poorly used by a user
qui ckly becones avail able for another user. 10 Both the allocation of a
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Research and DReyelopnent Center for Radio Systems (RCR), Chapters 25
4.3.5.2.21-22 and 4.3.8.4. In this signalling procedure the network sends
to the nobile station a signal which conmands the nobile station to relin-
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over the allocated channel, and disconnection of the mobile
station from the allocated channel, i.e. when the mobile
station ceases to communicate over said channel and releases

15 the same, are controlled by signalling between the network and
the mobile station.

In the case of cellular and frequency/time division systems,
for instance cellular TDMA-systems, it is known to control a
normal situation, such as disconnecting the mobile station
20 from the communications channel, in accordance with a signal-
1ling procedure between the network and the mobile station; see
for instance "DIGITAL CELLULAR TELECOMMUNICATION SYSTEM RCR
STANDARD"Y, RCR STD~-27A, Version January 1992, Research and
Development Center for Radio Systems (RCR), Chapters
25 4.3.5.2.21-22 and 4.3.8.4.

In this signalling procedure the network sends to the mobile
station a signal which commands the mobile station to relin-
guish the radio resource (the radio channel). When receiving
this command signal, but before relinquishing the radio

30 channel, the mobile station sends a signal confirming that the
command has been received, and the mobile station relinquishes
the radio resource immediately the confirmation signal has
been sent to the network.



command has been received, and the nobile station relinquishes the radio
respurce i medi ately after the confirmation signal has been sent to the

net wor K. 3 Thus, when practicing this signalling procedure, the network
is made aware by the nobile station that sg d station intends to relinquish
t he conmuni cati ons channel, thereby inform ng the network that this

comuni cati ons channel can be reused. 5 DI SCLOSURE OF THE | NVENTI ON
However, when setting-up a connection, there are many instan- ces when the
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has relinquished the channel. In cer- tain analog cellular systens, for

I nstance the Nordic nobile 15 t el ephone network NMI' 450 and NMI 900, the

carrier wave SpDgseLoBSRE OF THE INVENTIONTTUNI cation is cleared or
di sconnected. This nethod cannot be used with TDVA-systens, for instance

t he Japanese system JDC under devel opnent, because nore than one channel,
particul arly aHowewvewn| wihsmsettingtupns rddmted:tdnna hergiarenmany rirstan-
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connunlcatlons c nnection that has been established ,between a nohile
station - iable. In cases such as these, 1t is necessary to take
measures other than purely signalling procedures when
clearing or disconnecting a connection, in order to be certain
that the mobile station has relinquished the channel. In cer-
tain analog cellular systems, for instance the Nordic mobile
15 telephone network NMT 450 and NMT 900, the carrier wave signal
used in the radio communication is cleared or disconnected.
This method cannot be used with TDMA-systems, for instance the
Japanese system JDC under development, because more than one
channel, particularly a control channel is transmitted on a
20 given carrier frequency which according to the specification
may not be adjusted in a negative sense. Furthermore, the
mobile shall be able to measure on all three time slots on
this frequency.

The primary object of the present invention is to provide a

25 method for disconnecting effectively a communications
connection that has been established between a mobile station
and a mobile radic network when, for some reason, communi-
cation becomes impaired, thus making it necessary to use
another radio resource, and so that the current connection can

30 be released, for instance so that the communications channel
can be used by another mobile station.
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10 BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described with reference to the
accompanying drawings, in which
Figure 1 is a block schematic which illustrates the units
essential to the invention in a mobile radio system in which

15 the present invention is applied;
Figure 2 illustrates a TDMA~-frame having three time slots that
can be used for communication in the mobile radio system shown
in Figure 1 and which are used when practicing the inventive
method;

20 Figure 3 is a signalling diagram (arrow diagram) illustrating
one embodiment of the inventive method;
Figure 4 illustrates a known signal format in which the
synchronizing part is utilized in accordance with another
embodiment of the inventive method; and

25 Figure 5 is a block schematic which illustrates more clearly
the transmitter and receiver units in an inventive mobile
station.

BEST MODES OF CARRYING OUT THE INVENTION
Figure 1 is a simplified block schematic which illustrates

30 part of a cellular mobile telephone system, for instance a
time division multiple access system {TDMA) which includes a



25 Figure 5 is a block schematic which illustrates nore clearly the
transmtter and receiver units in an inventive nobile station. DETAI LED
DESCRI PTI ON BEST MODES OF CARRYI NG OQUT THE I NVENTION Figure 1 is a
sinmplified block schematic which illustrat®s 30 part of a cellular nobile
t elrephone system for instance a tinme division nultiple access system
(TDMA) whi ch includes a 5 nobil e tel ephone services switching centre
MSC, a base station BS and a nunber of nobile stations M51, Ms2, ... NGn.
Thé syst em maynaiide ted ephpneenvices seitebng centaeiNG@, A hare atabiere
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direction ds the base station, and "PCM2" in a direction away from
t he base stat |%§P\% Mt o0 the switchi ng centre MSC. Each PCM word is
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i nventi on iion tﬁwmm&hednassmdm@nbehnw "PCM2" in a dlrectlon away from
the base station BS1 to the switching centre MSC. Each PCM-
word is comprised of a number of time slots, for instance 32
time slots 0-31, where each time slot can be used to transmit
messages to a base station. For instance, when four base

15 stations are connected to the switching centre, 32/4 = 8
channels can theoretically transmit simultaneously in each
direction between the switching centre MSC and a base station
BS. However, some of these eight channels are reserved for
controlling and checking purposes and also for another purpose

20 which is utilized by the present invention in the manner de-
scribed below.

The mobile services switching centre MSC includes a central
processor CP and an exchange terminal circuit ETC. The
processor CP stores the signalling messages that are to be
25 wused for the mobile radio communication, among others those
that are used when practicing the inventive method, and the
terminal unit ETC receives incoming traffic information
(data, speech) from a public switched telephone network PSTN
and includes this information, together with any control
30 information from the processor CP, in a PCM-bit stream of
words PCM1 to the base station. Naturally, solely control
information can be sent from the processor CP, and similarly
solely traffic information can be sent from the public
switched network PSTN to a base station, although in the



The nobile services switching centre MSC includes a central processor CP
and an exchange termnal circuit ETC. The processor CP stores the
signalling nmessages that are to be 25 used for the nobile radio

comuni cation, anong others those that arg used when practicing the
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direction thegj ?ﬁﬂ?t*ﬁ > time slots in a PCMword PCM from the
swi t chi ng cen? ave een all ocated to the base station BS, for
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mdul es MM ar e, di sposed, downalr egm of the, muld i Bl exRe di3ekedbn! 8630
information in those time slots in a PCM-word PCM2 from the
switching centre that have been allocated to the base station
BS, for instance eight channels. The base station can there-
fore, in principle, serve eight mobile stations simultaneous-
15 1ly. A number of channel modules M1-Mn are disposed downstream
of the multiplexor. Each of these modules includes a control
unit CU and a transceiver unit TRU. When the system is an
analog system, a PCM-channel k corresponds to a channel module
Mk. These modules, however, can have different characters, for
20 instance one module in a base station may be comprised of a
control module for transmitting solely control mess-ages, and
the remaining modules may be traffic modules for transmitting
solely traffic information (speech, data). When communicating
with a mobile station by radio, one channel module Mk com-
25 municates with a mobile station MSk in both directions.

When the system is a TDMA-system, which in this case cor-
responds to the ADC system planned in North America, the
channel modules are so configured that the time-divided
information messages can be transmitted and received as bursts
30 in frames having, in this case, three time slots per frame.
Figure 2 illustrates the configuration of one such frame. The
planned Japanese TDMA-system (JDC) will also have a similar
structure. The inventive method will primarily be applied in
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the time division on thée radio side means that 1f a chann€l nodule i's able
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principle, for eight nobile stations to be served by 5 one channel nodul e.

In turn, this nepans that .a further seven P connectionsvﬁcan be estall i shed
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the first ti mtihet siotescdfmildd tate) confr whichakhel Csindtime shot is
remaining sl OlGcupied by a control channel CC and the two remaining slots
are occupied by traffic channels TCH. When applying the
present invention, one time slot is used for a traffic channel
15 TCH instead of for a synchronizing burst in a known manner.
According to the Japanese standard, such a synchronizing burst
is comprised of the following words (the number of bits shown
in parenthesis):

R = ramping bits (4):
20 P = preamble (102);

SW = synchronizing word (32):;

FD = a word field which includes three arrays of each of the
fdllowing: colour code of the intended mobile station,
burst identity, bits for burst time alignment, and

25 counter setting of the superframe (63);

F = a Y“tail" (1); and

G2 = terminating protector bits (78).

A first embodiment of the inventive method uses primarily the
synchronizing field SW of the above word field, while a second

30 embodiment of the inventive method uses the colour code in the
field FD.



are occupied by traffic channels TCH When applying the present invention,
oneg, tinme slot is used for a traffic channel 15 TCH instead of for a
synchroni zing burst in a known manner. According to the Japanese standard,
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I's ended, the B&EQS&E' 2heS %%\li iiss Lér}:%é%-, the connection setup is unsuc-
cessful or handover is unsuccessful. A worsening or change in
channel quality is detected by the processor CP in the mobile
services switching centre MSC, since the base station BS mea-

15 sures the signal strength of the connection to the mobile
station MS1 (over SACCH) continuously, and reports the result
of this measuring procedure to the switching centre MSC. When
the network, in this case, the switching centre MSC, detects
an impaired channel or an interruption in a normal signalling

20 sequence, or that an expected signal has not been received, a
re-synchronizing procedure is commenced in accordance with
Figure 3.

A first synchronizing burst SBl with a synchronizing word SW
in the word field illustrated in Figure 2 is sent to the base

25 station BS over a PCM~channel and also to the mobile station
MS1, in a known manner.

The synchronizing word SW is included in the synchronizing
burst which, according to the aforegoing, replaces a standard
burst in the traffic channel between the base station BS and
30 the mobile station MSl. Upon receipt of the burst SBl1l, the
mobile station MS1 sends a synchronizing burst SB2 back to the
switching centre MSC, via the base station BS, in acknow-1-
edgement and, at the same time, begins a time monitoring or
time supervising process, which is described in more detail
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station M31, nonitoring process Is stopped and the radio
channel
When the burst SB3 is sent from the switching centre MSC and

arrives at the mobile station MS1, the mobile station sends an
acknowledgement or confirmation burst SB4 back to the swit-
15 ching centre MSC and, at the same time, begins a second time
monitoring process while waiting for the arrival of a com-
munication burst over the allocated traffic channel TCHk. If
this communication burst does not arrive within a given space
of time, determined by the time monitoring process, the mobile
20 station MS1 will relinquish the allocated traffic channel
TCHk, which is therewith released for other users. The two
signalling procedures over the traffic channel TCH shown as a
continuation (broken line in Figure 2) relates to the normal
case when forced disconnection of the mobile station is not
25 desired by the network.

According to another embodiment of the inventive method, the
forced disconnection or release of the traffic channel in use
is effected with the aid of the so~called colour code included
in a synchronizing burst SB according to Figure 2. Upon
30 receipt of the synchronizing burst SB3, which is assumed to
contain an erroneous colour code DVCC, the synchronizing burst
is rejected by the processor unit of the mobile station. This
means that the aforesaid time monitoring process is not
stopped and will therefore run out and the allocated traffic



retai ned. According to the present invention, no such burst s sent—back—to
M31 in this case. The tine limt to which the tine nnnitd%kﬁ'~ﬂh@3_sgqm@m
set is thus exceeded, which in turn 10 gives an indicati oAEIHEILNEINp | e
station MS1 shall relin- quish the aIIocqied radi o channel Bk
burst SB3 is sent fromthe sw tching cent® MSC and arrives att
station MS1l, the nobile station sends an acknow edgenent or. confirmati.on
burst SB4 back to the swit- 15 ching centre MSC and, at the sane tineg,
begins & SecQifbindP FRk (@IiN0pRr 96885 WihiiFapatbl Bef 4 LRe Qe ka0l 2
com nmunication burst over the allocatéd ira ?IC channe Fehw OS5 this
comuni cat i orf¥t®st does not arrive within a given space of tine,
determ ned by the time nonitoring process, the nobile 20 station M1 will
h rel eased

relinquish the allqcated traffic chanpel ,TCHk, ,which is therew t

for otner usdh FURTeR FancddRant 8 BReAAUPBLLTN Lt haaw Ber HesCrafng)  ToH
shown as a coithusiference tbethéisignal Hoywat 2)lustriatedtin tFigurer pul
case when J orge Ie n ' f t L t.at L.on J.S..nqQt _25_ desired by
t he net vvori. ﬁ’c’g%?&%ﬁlggt ’gﬁa‘h%%%esea%oﬁgﬁér#téﬂ h]gei é‘rﬁﬁo\?eof‘nﬁ ﬁgﬁ,sgt he
forced di scostayntloinked rial aabratfic ehanneflf TCHGhwhere in use is effected
with the aid of the so-called col our code included in a synchroni zi ng bur st

SB according _to Figure 2. Upon 30 receipt of the synchronizing burst SB3,
which is assGhEdrABPABAt RIS an erroneous col our code DVCC, the

synchroni zi ng Bugatal ér<psde d iPbrimd® iPmgcessor unit of the nobile
station. Thi\?ﬁm_ans that the aforesaid time nonitoring process is not

st opped and = SYAREANE 2109 ¥8Edind the al l ocated traffic 10 channel
TCHk wi | 10be DWIQ = thei talotp ¢dde foff thedéntended mobile station

(MS1):

FL = flag indicating whether or not the data field comprises

an FACCH; and

SACCH (RCH) = signalling information type 2 and type 3
15 respectively.

This embodiment no longer uses the synchronizing burst SB
illustrated in Figure 2, and instead bit errors are introduced
into the standard traffic channel (Figure 3) allocated to the
mobile station MS1. Bit errors can be introduced by:

20 a) Changing the correct colour code DVCC of the mobile
station to an erroneous colour code;

b) sending in the data field D speech information bits which
are incorrect with regard to the coding standard;

c) sending signal information bits (FACCH, SACCH or RCH)
25 which are incorrect with regard to the coding standard and/or
error in CRC (Cyclic Redundancy Check):; or

d) changing the synchronizing word (SW) to an erroneous
synchronizing word for the connection concerned.



case. A further enbodi ment of the invention will now be described wth

reference to the signal format illustrated in Figure 3. 5 p o6t Has Been Replaced:
illustrates in nore detail the division of a burst dovvn-link'. g :ﬂfﬁ&mﬁ
channel TCH, where R = ranping bits; TCH = gata or speech i nfj{lEaEIKINE
synchroni zing word; 10 DVCC = the col our tdde of the intended nobile

station (MSl); SF SF = flag indicating whether or not the data field
conprises an FACCH, and SACCH (RCH) = signalling information type 2 and

type 3 15 respggt hg%!r)és 18 BiE”BQﬁbFEUEaHObéOEH'EEo&ééédtﬂ?té)’&?é” 'id19
burst SB illustrated in Pigure 2. and instead bit errors are introduce
into the standéiglésafifilustrated inriFjsrres)3 aP¥odhtedat dumbern@f |these
station MS1l. BefegfkQrs can be introduced by: 20 a) Changi ng the correct
col our code DVCC of the nobile station to an erroneous col our code; TCH b)
sending in the data field TCH speech information bits which are incorrect

with regard t oathebiddi sgatiomdafal imstamed thesiafozxksanfonobilerstEttion

( FACCH, SA ng% 5 ' Q. ncore i 0 '

st andard an /oﬁééfr linn%%&%cﬁ'cm%(eaé&hdéhgy é%gég?%g}:ﬁdﬁé{%%%m}% he

synchroni zi ng RbgureS\§. t Ghen bdocknesciematichr showhndnoF iguxe Bhaserely

connect} on congeifgtrates TBRoSL UPHE dtich Bre0re1e9aneCLb AL ARt Ve
method. The mobile station has a transmitter side and a

receiver side.

10 The antenna A of the mobile station is connected to a duplex
unit when the mobile radio system is a combined FDMA/TDMA-
system, in which the carrier frequency of an incoming TDMA-
signal to be received differs from the carrier frequency of a
TDMA-signal transmitted from the transmitter side.

15 The transmitter side includes a sound recording unit (micro-
phone) 11 which is connected to a speech coder-channel coder
unit 12. Analog signals from the unit 11 are converted to
digital signals and are speech—-coded in accordance with known
principles. In addition, the speech~coded digital signals are

20 channel-coded to protect said signals against error and
imperfections in radio transmission. So-called speech frames
are obtained in this way. The speéch signals are divided in
the unit 12 into TDMA-bursts in a known manner, with one burst
in each TDMA-frame. However, one speech frame may be dispersed

25 Dbetween several time slots of the TDMA-frames.

The TDMA-signals from the speech coder-channel coder unit 12,
and channel-coded TDMA-signals from a FACCH-generator 14 are
received by an interleaving unit 13. The unit 13 therewith
interleaves the TDMA~-speech signals with the FACCH-signals so

30 that when a FACCH-signal is to be transmitted in the form of
a burst, the burst will replace a standard TDMA-speech burst
from the unit 12.



fields illustrated in Figure 4 or into a nunber of these fields. A nobile

station, for instance the aforesaid nobile station 5 M51, will now be
described in nore detail with reference to Figure 5. The bl ock schenmatic
shown in Figure 5 nerely illustrates those units which are relevant to the

i nventive nethod. The nobile station has al%ransnitter side and a receiver
side. 10 The antenna A of the nobile station is connected to a duplex unit
when the nobile radio systemis a conbi ned FDVA/ TDMA- system in which the

carrier frequepc a rﬂﬁ%ﬁg PV Is I CE4 i sfrom
the carrier f% ég%%;;. g%éa -s?gnalect%rlgggnj t%egf?ﬂri%nﬁ%gd‘ltéria%gnﬁtﬁe‘re
side. 15 The intexkeaving sindd i13c| tagetheraith taeofal hgwing tsignakss-
phone) 11 which is connected to a speech coder-channel coder unit 12.

Anal og signals fromthe unit 11 are cgnverted to di&étal signal s, and are
speech- coded ith SYOCHXORICE NG VAX} SR LES A GohoNE. cede RYRG (Sae Eigure 4)
spegch-coded cmgi-jt ghesingnﬁf 11?% agegeﬂgﬁh@m I-&@Q@n;@ peQt Qmildlhaijﬂssbgm S
agai nst errpor and..inpe ctions,in radjo,t sm. ssi on,, So-cal | ed speec
Foame ar o Do AT HRED SHSh' A uetE Snnhl B kERbSH: £ERA hyaGoRBRRE ¢
12 i nto TDVA- birth sFiguzek2owThencenfimmihione slignallsi rfmac hti®Miobidee.

However, onem%%ﬁ %@gmiﬂgg%fmrﬁ%&%&gﬁ&@g@@ggfﬂet.éefm; $L8hS of

the TDVA-fra . . S gha romthe spee annel” codéer unit
12, and channd&hig®d®d tFDVA- si gnal s from a FACCH generator 14 are received
by an interleaving unit 13. The unit 13 therewith interl eaves the

TDMVA- speech signal s with the FAS si.gnals so 30 that when a FACCH- si gnal
is to be trandf (HELLIERVYRE fmr HurtACCHmessage: them theppait &90

standard TOVAwbeds hihwctivatet idverid tt¥affic channel TCH according to
Figure 4 for transmitting such messages, e.g. measuring signal
strength.

A control channel message from the unit 18 according to Figure
2, over a control channel CC. This applies to the digital
15 American system ADC and also to the Japanese system JDC, in
vhich systems the present invention is intended to be applied.

The burst generator 15 is connected to an RF-modulator/ampli-
fier unit 19 for modulating the TDMA-bursts with a radio
frequency carrier wave and subsequent amplification. Prior to

20 radiomodulation, there is carried out a base band modulation,
for instance a so-éalled QPSK-modulation in the American
system, which converts the pulse-shaped TDMA-bursts from the
burst generator into signals which are suitable for radio
modulation in the modulator/amplifier unit 19.

25 In correspondence with its transmitter side, the mobile
station receiver side includes an RF-demodula-tor unit
corresponding to the RF-modulator in block 19, and also an IF-
demodulator for base band demodulation of the radioc modulated
signals arriving from the duplex unit 10 and corresponding to

30 the TDMA-bursts base band modulated on the transmitter side.



12 A burst generator 15 receives the TDMA-signals fromthe interleaving
unit 13, together with the follow ng signals: A synchroni Zhi8§

hegkﬁ 1
a colour code DVCC (see Figure 4) for the nobile station fr ;_
which is only 5 activated when such a word shall be transm }{§kHH
aecordance wth Figure 2. The conflrrratlo:f'135|gnals from the nobi e stat I on

as described with reference to Figure 2 are sent fromthis unit. An
i nterl eaved (22 bursts) SACCH nessage fromthe unit 17, 10 which is

activated ovepof Lhal EakecBE BEkpICEt B0l 8 FQUT Bl Pl AR L 0

such nessages g. neasuri Annel nmessage
from t he uni thnbaaeér%mﬁg&i@qﬁeghleclz 230ver a control channel CC. This
applies to the digital 15 Anerican systemADC and al so to the Japanese

tem JDC, ich s tems t he present _i,nventign is jntepded to be
2ol 1 ed. The T RLoR 52 L6P14465 An SARaLLZET andrm ARPROU AR SF R 1 or

unit 19 for rpﬁlﬂbdéer@ftttwe W&Me?ct isvwbhcampéﬂs@térmlaﬂié/ mAkipathwave

and subse ent a fcatio radi o dul ati on, ther |s
oo ed ok Prdhonti 6t At i ispgralon: Bhbged"Ey i Mipdo Heliuh

QPSK- nodul at |Smosequentﬁtmreq1mlszﬁsnem thechymbuwedetsectm mdtm:tshaped
TDMA- bur st s f I ' [ or
radi o nodul at | ‘Bfgt‘%gﬁm&u; at%?g) +q§e%eer§h%$t §_oL‘gE % 8#’§a?:’(¥)ratr %?[%%ﬁ%ence
withits tr ar%fn TP@A‘@PH%tStWblﬁbbFPErsﬁn?lil%naiie@érvéﬁ prgsibhe| tidethen

RF- dermodul a- tesMAbhr SO& I e&aagalheﬁeao frtd RndDgukratolgdreritRak &9, taad
al so an |- %m)dul ator for tgﬁ d denmpdul.,ati on of the radi o nodul at ed

signal's a&%i F@’?‘Pb‘fﬁ?ﬁeﬂﬁ?ppgx a5% ion Péspondl ng to 30 the

TDVA- bur st s base band nodul ated on the transmtter side.
The symbol detector in block 22 detects the various symbols in
the incoming TDMA-bit stream and forms and separates the TDMA-
bursts that belong to the traffic channel TCH and the control
channel CC. The latter TDMA-bursts are delivered to a detector
15 23 for detecting the messages in the control channel CC and

for further transmission of these messages to the mobile
station control unit, in accordance with the following. The
symbol detector also distinguishes between those TDMA-bursts
that contain a SACCH-message, and delivers these bursts to a

20 SACCH-detector 25, through a deinterleaver, not shown, (22
bursts). A deinterleaving unit 26, corresponding to the
interleaving unit 13 on the transmitter side separates out or
distinguishes between any FACCH-message channels, which as
earlier mentioned have been replaced with a traffic channel

25 within a TDMA-frame. The major part of the TDMA-bursts from
the unit 26, these bursts belonging to the traffic channel TCH
allocated to the mobile station, are delivered to a block 28
which includes a channel decoder, a speech decoder and an
analog-digital converter. The block 28 thus produces analog

30 signals, which are delivered to a sound reproducing unit 29,
for instance a loudspeaker.

The mobile station control unit 20 is a microprocessor, which
stores the data and software required for the aforedescribed



13 For the sake of sinplicity, these two nodul ators have been conbined in a
single block 21. The block 22 includes an equalizer and a synbol detector.
The purpose of the equalizer is to conpensate for the nultipath 5
propagation and tine dispersion caused bylghe radi o medi um Subsequent to
equal i zati on, the synbol detector detects~The synbols transmtted to the
receiver, so as to obtain a stream of TDMVA-bursts which correspond as far
as possible to the TDVA-bursts transmitted fromthe burst generator in the

10- transmtte [ i@k st.Re ' s lhe e leh lgeck 22
detects the v%f‘i&?%?lg&%%gl ﬁ%ﬁ%%%oﬁmﬁ%lg%m?%%ggf?g%m@gﬁg Hfo?)lrr\brmsﬂgtnd

separ at es t heFigvke Bupark these b‘@llﬁ-ﬁgwilécgh%r? reantroldesh R¥ theRiGHPT he
control channgkodessbic2bataerowdfoint i invarde itveresdpéeot tvé drsdis) 15

)
23 for detecting the ssages ., in the control_ channel CC and,for further
transmi ssi on 8F Vﬁégﬁrﬁ%i%‘g%‘é§ omFﬁEaﬁBb‘V?’éditQ’t’?rt?ﬁ'scgﬁ%?g?‘nﬁrﬁ‘f‘qu]ﬁfs
accordancesw firomherdspeciviivey. bIdeksy pbehicht ddwe bheen diecovegeds fyon
bet ween t hose, ~bur h | S, a [ ese
bur sts to s o4MCORAAH 3aRib 1ol A the MICTOREREARELARE £5 | My
bursts). A deevadupgienngndpassible ealsydetdong to the interl eaving unit

13 on the transmtter side separates out or distinguishes between any

FACCH- nessage_channel s, ;which as earlier nentioned have been replaced with
a traffic chalfRen 2BPl¥ingithe inprptivepethoq taypdrohile statigp MS1 of

TDVA- lb:Jrsts 1; £AAst hhﬁrmi tvrl?&setﬂﬁﬂsﬁﬂtﬁéﬁ-lf&@i@éﬂguﬁﬂt% Partrggbhﬁ cn‘lgﬂnnel
TCH al | ocgjed_to the_nopil e sfation, are.. | er to.a ocC |
ncl udes. L0chERRBFSqSe ot Te € ARH, RRbcuiad dRICaR BiGroprorerees 40 2
converter. Th€ipstcknadB8at sesopdodountezn2abbgaid 20ndsesevcainters may
delivered to ﬁoﬁggﬂ;dtyr gﬁi'ggiﬁ'ﬂg fﬂé&rﬁgrated in the microprocessor for
other purposes. The two counters are used to time-monitor the
synchronizing bursts incoming to the mobile station MS1l, as
15 before mentioned.

The signalling procedure according to Figure 2 will now be
described in more detail with reference to Figures 1 and 5.

Should the mobile telephone switching centre MSC desire the
mobile station to relinquish the used traffic channel for some
20 reason or another (poor channel quality), a synchronizing
signal in the form of a burst is sent in a PCM-time slot
belonging to a control channel or synchronizing channel in the
PCM-word PCM1 (Figure 1l). This signal burst arrives at the
base station BS and is assigned by the multiplexor MUX and is
25 allocated one control channel module Mk of the illustrated
modules M1-Mn by the multiplexor MUX. The synchronizing burst
SB1 is then transmitted in a known manner over the radio
medium to the mobile station MS1, where it is received.

Subsequent to reception, demodulation, equalization and
30 symbol detection in respective units A, 10, 21 and 22, the
synchronizing burst is assigned to the control channel
detector 23, since the burst has been transmitted over and



for instance a | oudspeaker. The nobile station control unit 20 is a

m cr oprocessor, which stores the data and software required for the

af or edescri bed 14 transmtting and receiving units. The arrows PC shown
in Figure 5 mark those units which are<un%§olled by the m cro- processor
20-(arrows pointing inwards to respective Dl ocks) or which deliver the
nmessage words (arrows pointing outwards 5 fromrespective bl ocks), which
have been recovered fromincomng radio signals to the m croprocessor PC

for further evsélshg®N tANOtRESIdYie Codrtrat | BAanMBEN CENP| PhiE Wekector

[ ti thod t bi | t at M51 of, th k .. wh
ranor tter - r (oneRt STy or oG Ghatineto depPiind 8F S nne, natuye as
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for other purp% s "are usdd [
synchroni zi pg ¢threntzimgowong acconrdimmbtecFigure o isldedivesedptpotbe

ment i oned. Th%fég%%%d;:%gs&%dure according to Figure 2 will now be

described in nore W th reference to Figures 1 and 5. Should the
nmobi | e tel ephone switching centre MSC desire the nobile station to
relinqui sh thernsegitrsefl [dyhcninieingomaate S LsaxbusOorpaidEdicto (pRES

chanmel | 9ual ! ey SN 965l 3T o LB LOT gl OYCR! 45 RiER I
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The synchroni A¥em@osnter value Rk constituting a time-out threshold for
the second synchronizing burst SB3 from the mobile telephone
services switching centre MSC. This burst is sent from the
switching centre MSC after a given period of time has lapsed,
15 this time lapse depending on whether the switching centre
wishes the channel to be relinquished or not. The latter case
(the channel shall be retained) is the normal case and is not
discussed here.

If the switching centre MSC wishes the mobile station to

20 relinquish or release the channel, the synchronizing burst SB3
is either not sent or is sent wrongly or is sent after a time
lapse which exceeds the time for indexing forwards the counter
state Rk. When the counter state Rk+1l is reached, a signal c
is sent from the counter 201 to those units in the micro-

25 processor 20 which disclose that the used channel shall be
disconnected and which are responsible for this disconnection
of the channel. This is effected in a known manner and will
not therefore be described here.

The synchronizing signal SB1 can be transmitted continuously
30 from the very beginning, until the time monitoring period has
expired. '



SBl1 is then transmtted in a known manner over the radio nediumto the
nopi l e station M51, where it is received. Subsequent to reception,
denodul ati on, equalization and 30 synbol detection in respective units A,
10, 21 and 22, the synchronizing burst is signed to the control channel
detector 23, since the burst has been transmtted over and bel ongs to
the logic control channel CC. This detector essentially perforns channel
decodi ng of the same nature as that enployed with standard traffic

cltannel s, and U%o?i/ RHeleqpit- oFi ’EHe"‘Q{rﬁ‘cﬁtShﬂz% Bl lssies thé”?%c@hheﬁo
t hings, a syn- chroni zing word according to FI%UI’E yered to the
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m cropr Ocessorac’aﬁxoanfé neht $ighaal BN tﬂQJbuﬂstsgeﬂeﬁaﬁcme)landsaldo
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t el ephone Ser‘é‘c@&%gé‘@d%&?b‘e% E‘i‘gﬁéf 16Ge ﬁv%&)#@sﬁggﬁra?é’é'fs a’t‘i@ntb

SWItChIng centre ter a gl erio apse ﬁlstlrre
| apse dependi Rgcontwpdt kane mqmmgm,déﬂter angd sﬁéﬁnmémﬁﬁewt

relinqui shed %ﬁ@hmljheehe&éenséaéeeftﬂee CEEHEd1 sih&hhehezheaapmdazora the

normal case and_is not discussed here.. If the switching centre MSC w shes
t he nobile sté’t@’&’na?@?@l"geﬁ:‘?rﬁ’tﬂw&r rel ease the channel, the

synchron|2| ng burst SB3 is either not sent or is sent wrongly or is sent

after which. exc t i.n | o] h nt er

State Rk Wned RRcayRELEOBIE BorRarbl Spaobas Ak Boh CFUBETTed (pERET

t he count er 2Chanmefiostheiurst §B8hbs makr accepted and the counter 201 is
not activated. The switching centre is then forced to retrans-

mit the synchronizing burst SB1.

The processor 20 may be provided with a second counter 202.
15 This counter may be intended to receive the second synchroni-
zing burst SB3, particularly when the synchronizing burst SB3
has stopped the counter 201 and when a further check is
desired to ascertain whether or not a channel shall be
disconnected. When the second synchronizing burst SB3 has
20 arrived, an acknowledgement to this effect is sent from the
mobile station by means of a synchronizing burst SB4, in the
same manner as that applying to burst SB2. The second counter
202 is activated by the synchronizing burst SB3 and, in
principle, counts in the same manner as the counter 201,
25 although possibly with another threshold value Rk. Similar to
the case of counter 201, a signal d is produced at time out,
i.e. when the counter setting Rk has been exceeded, thus
indicating that the allocated radio channel has been relin-
quished. If the switching centre MSC desires the mobile
30 station to relinquish the channel, no signal is sent back to
the mobile station and time measuring runs out. This results
in the allocated channel being relinquished by the mobile
station. On the other hand, when the switching centre desires
the mobile station to retain the allocated channel, signalling



25 processor 20 which disclose that the used channel shall be di sconnected
and which are responsi ble for this disconnection of the channel. This is

effected in a known manner and will not therefore be described here. The
synchroni zing signal SBl can be transm ttgd, continuously 30 fromthe very
begi nning, until the tinme nonitoring period has expired. 16 Upon recei pt

of the synchronizing burst SBl, the process 20 conmands the nessage
generator 18 to formand deliver the acknow edgenent signal SB2 to the

bur st gener at dis Ef fiitted H0rinallyasvekt at brafsignethakfek ToH the stopi the

t el ephone serﬁ{ces 5 switching centre MSC fromthe nobile station MS1. This
acknow edgene ]JEfﬁﬁgp i's received by the base station BS in a control
channel receiver nmodule and is sent further to the switching centre MSC
over the control channel in a PCMwrd PCM2 according to Figure 1. 10 |If

t he synchroni zing burst SB1 has not been received (poor channel), the burst
SB3 is not accepted and the counter 201 is not activated. The sw tching
centre is then forced to retrans- mt the synchroni zing burst SBl. The
processor 20 may be provided with a second counter 202. 15 This counter
may be intended to receive the second synchroni- zing burst SB3,

particul arly when the synchroni zing burst SB3 has stopped the counter 201
and when a further check is desired to ascertain whether or not a channel
shal | be di sconnected. Wen the second synchroni zing burst SB3 has 20
arrived, an acknow edgenent to this effect is sent fromthe nobile station
by means of a synchroni zing burst SB4, in the sanme manner as that applying
to burst SB2. The second counter



202 is activated by the 52/ hrom ZI g burst SB3 and, in principle, counts

I n the sane manner _. 25 al though possi b M) r
w’, case of counter 201, a Imﬂ%m Hj E[l i”“l
L countgf setting Rk has R

t hreshol d val ue Rk.
produced at tine out, hEi

thus indicating that the aIIocated radi o channel has been relin- quished.
If the switching centre MSC desires the nobile 30 station to relinquish
the channel, no signal is sent back to the nobile station and tine
méasuring runs out. This results in thecEIMgat ed channel being

relinqui shed by the nobile station. On the other hand, when the sw tching
centre desires the nobile station to retain the allocated channel,
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allocated communications channel which indicates that ongoing

or terminated communication on this allocated channel shall

be disconnected so that said channel is made available to

another mobile station, characterized in that the network

15 begins a signalling process (SBl1, SB2, ...) which is indepen-

dent of the guality of the allotted channel and which is such

as to force the mobile station to relinquish the allotted
communications channel.

2. A method according to Claim 1, characterized in that said
20 signalling process involves sending in the network (MsC) a
first signal (5B1) to the mobile station which, upon receipt
of the first signal, sends an acknowledgement signal (SB2) at
the same time as a time monitoring process is activated; in
that upon receipt of said acknowledgement signal, there is
25 sent from the network a second signal (SB3) which when
received prevents the time monitoring process from stopping,
therewith causing the mobile to relinquish the used com-
" munications channel.

3. A nmethod according to Claim 2, characterized in that the
30 signalling process started by the second signal (SB3) from the
network (MSC) is comprised of a signal which can be received
and detected in the mobile station (MS) but which includes an
erroneous characterizing colour code (DVCC) for this station,
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in the receive se |gna t her e eventing the nitorin
process from™t q&ﬁﬁ As ém‘&?ﬁ%?%o‘g{ fc@(}?&iagg l?’ocrﬁlcfi%g% rﬁﬁﬁ?‘égﬂ when
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5. In a |oss nprising estatlons
and a nobile %Qﬁw@tl\wom%lm ﬁrgwaq s:qrrtem#e iﬁfolsmeerspaweﬂssi@nebt up

connecti aRs %réiJﬂt@PaF%véﬁmal CeheONEikEaANIEH Secihd Opoees8nesgtomuch
connecti ons en the allocated channels becone degraded, a nobile station

comprising: &%PRIE-tter unit;: a receiver unit conprising: neans for
detecting signals fromthe rmbi | e radi o network, the detecting neans

0ol udl g oas o AlShetd R0aRIEnC SSGiADP BT Ropdd TR eRTRLas
comprising a plurality of such mobile stations and a mobile
radio network (MSC, BS) which signal to each of the mobile

15 stations (MS1, MS2, ...) with regard to setting up a connec-
tion over a given allocated communications channel and with

sendi ng, upon recei Pl

regard to disconnecting this connection when the channel is no
longer needed for communication, wherein the mobile station
includes transmitter and receiver units (11-19 and 21-29 re-
20 spectively), which comprise detector units (22, 23) for
detecting said signalling from the network, including error
detection and error correction, and a processor unit (20) for
controlling and steering said units, comprising a time
monitoring unit (201) which can be activated by the processor
25 wunit (20) upon receipt of synchronizing signals incoming from
the network and which is set to a synchronizing signal time
limit which may not be exceeded if communications channel
allocated by the network are to be retained, characterized in
that the receiver unit of the mobile station ius intended to
30 receive and detect a first synchronizing signal (SBl) in the
network signalling process, which signal is detected cor-
rectly by said detection unit (23) and causes the processor
unit (20) to activate said time monitoring unit (201) so as to
initiate a time measuring process; in that the processor unit
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6. A mobile station according to Claim 5, characterized in
that the station includes a further time monitoring unit (202)
which receives said second synchronizing signal (SB3) and is

15 thereby activated to initiate a time measuring process; in
that the processor unit (20) initiates transmission of a
second acknowledgement signal (SB4) to the network; and in
that the second synchronizing signal (SB4) is received by the
network which depending on whether it desires the channel to

20 Dbe retained by the mobile station or not either refrains from
sending a signal (TCH) to stop said time measuring process or
transmits such a signal and therewith stops the time measuring
process.



