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The present invention relates to a time division nultiple access digital
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of secondary Ions, 1n lch system t atiron transmts

i nf or mat systent.o the secondary stations - in frames_ conpri si ng

synchroni sation information, and conprising user information intime 5
slots, and in which systemthe secondary stations conprise a reference

cl ock signal generator. Such a transm ssion system can be a nobile
radio system a cordl ess tel ephony system or the like, or any system
of the above kind in which primry and secondary stations have to be

synchroni sed with res ?n{s&t%%ﬁti% {0 & time division multiple sT@git%r esent
i nvention further relate 0 a secon atlon use rn su

system transmission system comprising at leash dn'e Ipnmhry istation and aphwralityesfosesonddiyi t al

transm ssi gn systﬁ&of thlt§ kind is nown, from.t he H\ﬁ ndbook The GSM
Syst em f $RUMSHIN ¥ £ Pghmary 5%9%/5‘34‘%!“1& infgrmatign

aut hor s, jnl892es éﬂ.ﬁSt i e&?ﬁrf&ﬂﬂauoﬂnﬁnci g&iﬂiiﬁéi% H&Q%ﬁhaﬁd\%'é tfie

Radi o Communi cat | olizls Pent ech Pres pp. 696-698. In this
handb6okslots, and in Which sormmethaseaogdam stations pompvian:aasefe;renwaclbdc sigodlo system

ayahr o nFSRFRh SR 2 Tnspsicn SYRER. a1 Hobli (RS bysferny Db S lactiply o
BS i n sugystein,@r\the Yike con arsy ?@&ﬁf obthd .abové kindgh wmclgpmw arideseBdndaby stations
synchronjsatiqn is descri b as according to the GSM Recomrendati on GSM

05. 10, ihaveto WP@H“!‘M?‘ th Tespest 1953k BtEB anpl e that the nobile radio
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per mllion), or accurate to wt 0. 1 ppm conpare st gnal's
recellﬁedafsyslemt he radi o base station, the GSM Recommendati ons do not
specify the BS- M5 synchroni sation algorithnms to be used, these being
| eft to the equi pnment 25 manufacturers. In hitherto GSM systens,

synchroni sation of a nobile radio station to a recei ved datastreamin
time slots of TDVA franmes may occur via two separate control |oops.

One control | oop det eAntimedlivision multipleacepss digitgktrapsarission systemy ofithis kindds ot

PoSi ti 0Ny} 2 8d6f the handbook "The GSM System for Mobile Communications", M. Mouly et al,

15 published by the authors, 1992, pp. 195-216, pp. 227-241, and from the handbook "Mobile
Radio Communications”, R. Steele, Pentech Press, 1992, pp. 696-698. In this handbooks a
TDMA (Time Division Multiple Access) mobile radio system, a so-called GSM system
(Global System for Mobile Communications), and sychro-nisation of a mobile radio station
MS to a radio base station BS in such a2 GSM system is described. Although in general terms

20 synchronisation is described, as according to the GSM Recommendation GSM 05.10, in
which it is prescribed for example that the mobile radio station carrier frequency shall be

accurate to within 0.1 ppm (parts per million), or accurate to within 0.1 ppm compared to
signals’ received from the radio base station, the GSM Recommendations do not specify the
BS-MS synchronisation algorithms to be used, these being left to the equipment

25 manufacturers. In hitherto GSM systems, synchronisation of 2 mobile radio station to a
received datastream in time slots of TDMA frames may occur via two separate control loops.
One control loop determines a time slot delay between a received time slot position intended
for the mobile radio station and an expected time slot position. When an expected time slot
position does not agree with the received time slot position, the expectéd time slot position is



for the nobile radio station and an expected tine slot ‘position. Wen an
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synchr situation. dynothes solution can be that the data clogk is petegived frnm therefemange slask
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sl ot dd&lardwatet er mi ni ng nmeans for determning a time slot delay between a
recegived tine slot position for the secondary station and an expected
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It is an object of the present invention to provide a time division multiple
access digital transmission system of the above kind not having the drawbacks of known
systems as to synchronisation.

25 To this end the time division multiple access digital transmission system
according to the present invention is characterised in that a secondary station comprises time
slot delay determining means for determining a time slot delay between a received time slot
positior; for the secondary station and an expected time slot position, and conversion means
for converting the determined time slot delay into a first frequency offset, which is included

30 into an adjustment signal for adjusting a frequency of the reference clock signal generator. It
is achieved that all clocks in the secondary station can be derived from the reference clock
signal generator, without giving rise to an unacceptable data slip, causing lost data.

The present invention is based upon the insight that the first frequency
offset as derived from the determined time slot delay is a measure for the frequency offset



for converting the determned tine slot delay into a first frequency
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In an eﬁgﬁ(ﬁﬁg%gﬂ a Pl rretegi?vi sion nmultiple access digital transm ssion
systin accordi ng to tlhanmmbodimerntof adme divisiei atuldple dedess@igithlofrardfilission ar e
filtered b ans of aseroth_ln fllter befoe I pcl uded into the
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be dealt™w
offset signal being a signal which is proportional to a received carrier signal frequency and

an expected received carrier frequency. Herewith, also situations like initial synchronisation,
25 or a time slot change in case of handover, can be dealt with.

-

The present invention will now be described, by way of example, with
reference to the accompanying drawings, wherein
30 Fig. 1 schematically shows a time division multiple access digital
transmission system according to the present invention,
Fig. 2 shows a secondary station according to the present invention, for
use in such a system,
Fig. 3 shows a received frame structure in a secondary station according



The present invention will now be described, by way of exanple, with

r ef er encwolognishe acconpanyi ng draw ngs, wherein 30 PCT/IB95/00510

Fig. 1 schematically shows a tine divigion multiple access digital

transm ssi on system according to the present invention,

Fig. 2 shows a secon Y. j ' | ovention, for
use in tgﬁ@hpwé?v 8, with &'inid'siBf iR bidek 45933 Réggﬁ%&)s@r ecei ved frame
structure in a secorFigr §Ashews characteristits for determining an adj\fStrié€nt Gignalt
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the pr aseondingfodhe PEFﬁ‘;"m\M‘YQ'?_uQ“’tf% ?Pﬁ?"ts%fﬁf)ﬂoﬁﬂd_éy’o_ck and a data cl ock,
and : , Fig. 4B sﬁé\Qs chtaciENtRs m&&-ﬁrﬁﬁlh, i §tah?aSjJsﬁiiexﬂ%ig%H“ ning an
adj ust mrent si gnal according to the present invention, for a constant

t i meS slantondizigatp, the present invention, for a constagt derivag ofthesimendletadelay,i stics for
determ ni ng an adj ust. | | 4 &%ﬁ? Hlredi & I av.ent | for
a constant derivat esé)lg?{eggﬁ{"iggg'déﬁl&l e gy, &cgl}&gémgﬂﬁ? g&“4C
shows Zighalreording ko tHeapreseheinveations f or deterni ning an adj ust nent

signal according to the_present _ ingvention, ) Fig. 5
shows a bl ock di agraéf’go? ‘b‘@%&h’l‘ffiﬁﬁm 9fiipecsh Raths-in the secondary Statlogand 10
Fig. 6 ows a bl ock diagram of a speech (de)coder in the speech paths.
Throughout the figures the sanme reference nunerals are used for the sane

f eal@r es. 15 Fig. 6 shows a block diagramiofsa-speach (ded¢ader irhthesspeechipaths.

division nmultiple acgess. .di git tr 1 5Si 0N S mJl, for e a
cel lul ar nobile radic,@"gwoé'?n elaﬁ%urgs Eér\?ﬁ‘?’é%%gﬁ“ nu %8’%?.9‘8‘? f%@?@ng
Tel econfgatgiegat i ons) system as defined by ETSI (European ‘
Tel econmuni cati ons Standards Institute), conprising in cells cel, ce2 and

ce3 radi o base stations BS 1, BS2 and BS3 as primary stations, for
covering radio conmmunication in the 20 respective cells cel, ce2 and ce3.
In order not to cause interference with neighbouring cells the radio

bas#Sstations, at | eBigt lischemgtivaliyshaved 2 timetdivisioni multiple aceessidigitaht
differ etrr]at‘ns}cnris?n ltjlesr)]'gtieglsl, for example a cellular mobile radio system like a GSM (Global

System for Mobile Telecommunications) system as defined by ETSI (European
Telecommunications Standards Institute), comprising in cells cel, ce2 and ce3 radio base
stations BS1, BS2 and BS3 as primary stations, for covering radio communication in the

20 respective cells cel, ce2 and ce3. In order not to cause interference with neighbouring cells
the radio base stations, at least in adjacent cells, transmit and receive at different frequencies,
usually each radio base station BS1, BS2 and BS3 transmitting and receiving at a number of
frequencies, e.g. twelve frequency channels. By applying time division multiplex, such as
TDMA, in GSM with eight time slots per frequency channel, 96 logical channels are

25 available for radio communication per base station, then. The radio base stations BS1, BS2
and BS3 communicate with mobile radio stations MS1, MS2 and MS3 as secondary stations,
the mobile radio stations being present in their respective cells, in the given example the
radio base station BS1 communicating with the mobile stations MS1 and MS2, and the radio -
base station BS2 communicating with the mobile station MS3. When mobile radio stations

30 are roaming through the cells cel, ce2 and ce3 a so-called handover from one radio base
station to another should occur if the quality of the communication link deteriorates, a system
control function being carried out by a Mobile Switching Centre MSC, which is connected to
the radio base stations BS1, BS2 and BS3 by means of landlines 11, 12 and 13 respectively.
The MSC is connected to a Public Switched Telephone Network PSTN, in case of Public
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si gnal
synchronisation data clock synchronisation cannot be guaranteed, but at such an instant data

25 clock synchronisation is not necessary. The reference clock signal generator 20 further
provides a time slot sampling clock tcl via a second divider 28, and a time slot control signal
tct via a third divider 29 which is coupled to a second phase offset adder 30 for adding a
mean d;:tennined time slot delay TOL, as determined according to the present invention, in
case of an external synchronisation. The time slot control signal tct is also fed to a third

30 phase offset adder 31 which is coupled to a modulator 32 in the transmitter branch Tx, a
transmitting offset signal tof being applied to the offset adder 31. Switches 33, 34, and 35
are provided for switching over from a synchronisation of the secondary station MS1 as
according to the present invention to an external synchronisation, known per se. The
switches 33, 34, and 35 are shown in a synchronisation state as according to the present



20 provides a data clock dcl via a first divider 26 which is coupled to a
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in a synchrdnisation state as according to the present
96/ 01534mplemented as a programmed signal processor (not shown), the equalizer/demodulator 40

et Jsteraing a fime slgt dlay, TOJ which is.3 delay betweep 3 meceive fime ot gogifion gnd

coupl es e fek e isldt positiér)ahisdfiformation & BeraiedRs aceordingadaheprebentdi gi t al
converter 38, the filter 37 providing an, i nterrr,eg; ate fregquency. si gnal

| F. | nstigwention, and fefermining sirequengh affsetisignal EQLcthis-nforaiation fo beypsed in qage
provigde i %roﬁ%?ﬁ [ ' tion
MVB1, llgi ther %&&Hétlvglyhg a -éngglzit%'gir% r%df}tg’ g’%cﬁ%ﬁerg% astg%bcfgir%g C rl{?/[g?si on
i s carri4y] anudutput 42 dfuwhible beipg agupled to therswitch35wThe equalizes/dergodulator 40,

di rect-conversi on f t d .(not shown). e internediate .. requency
oi gnal 1 Boviding denadylalis 888 dbtctnay BRERYns IS er B v pesicion fronk 4

anal 0g- t aeéva triéning sequéRs \byThedns 3% a drbs correbaion df itherecsived tmining segbeiei ng

derived frominformation received at .initial synchrognisation, e.g. see

pp. 214-witl admowa tmnsmitasoRik peternofi the traiping sequanceyothe frajmpg sequence being

anal gg- t Q-.ql.G4 r e 1C : AN t,
arraggerr'?aan"ﬁ L‘I(Séﬂ’ey g&wﬁwis@gnﬁsnlt’gggggaﬁg}ggrzsgﬂrrurrgidhélﬁgna gr ocesf'g%er (not
shown) , $ibtepasition beirg kntwwim checaise of 412 fact thatitheeposition rof the trainingssequenge| ay TO
which is a delay between a received tj S .pqsi ti.on, and . .. the

expect edwithipdng fgte PR dnawn, fiiene b Fay 0N if Seimings 38 devistion fimythe,
the presgiiwn positid! Adtbtding toPfhe P&kt Mventith, thel dRSHBRGYtiNE s delay TOI isFO
this mforrrat?%n to be used in case 15 of an external synchroniSation. In
t he | att fed toasdifferentiaingyarmngement 43 after haying been Jilteregk with atlew pass filter 44.

25 The determined time slot delay TOI is also fed to a second integrator 45 which smoothes the
determined time slot delay TOI so as to form the mean determined time slot delay TOL,. A
differentiated determined time slot delay TOI, and the mean or integrated determined time

slot délay TOI, are fed to a combiner arrangement 46 which provides an adjustment signal
adj for adjusting the reference clock signal generator 20 to varying time slot delays such that
30 no unacceptable data clock slip occurs. The adjustment signal adj preferably is a function of
the determined quantities TOI, aﬂd TOL,, e.g. a proportionality function. If TOIL, = 0, then
df = dTOl/dt = -adj, d/dt being a differential operator. If TOI, <> 0, then adj = -df +
k.TOI,, <> representing inequality, and k being a proportionality factor. By means of a
computational block 47, a current value of a control value ctl is determined, which is fed to
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equal i zer(vq%%g%l“at or 40, provi di ng denodul at ed dat a%9{}%¥m
~determ ne tHe received time slot position froma receive ral ni ng

sequence by means of a cross correlatio of the received training sequence
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sequence digitaltomalogrepnventer d8cthasycontrolsithe nefesenes clork signaligenematast20e theni t h

transmtted . i . 0SJ1.d i own..: hecause
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L0 a CONEIAETOR' With §igns; Rbrréponlls ®a Frequéndy Dffset ttivesnt tie Printirg SQtion BS1 and)
for adjusting the reference clock signal generator 20 to var¥ll ng tinme slot

del ays sthetseqangdarysstationM§haanded mean delayTO0koe @ indicates perrsynchronityiajthest nent
. S .' ; f e . oS
0T, koRAEA g e, i g . G e e,
f

t hen constfant=<0<@t/ dt = -adj, d/dt being a differential operator. |

TO[err] <> 0, then | q=.-df + .TO [err], -<.> representin

Tnequal | ty, and k bei BE 3 PHh A Ersired Hegerietie FIRJR S ReSian, siflon Ms1
conput at 4:e8/AfingcOhE phesentinverition] showdhg Posifions SFOheé titde s16d saghplink cldtk tel and
determ ned, which is fed to WO 96/ 01534 . _
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generat of current” val ue berng an a previ ous
of the cSuthrmultifranse sthichmeds despribed o pp. 215-216 ofsaid hardboekljofl MautyitInsi gnal

adj . According t resept invention, for, caontrol  of the . ref erence
cl ook geaMcen TOMA Bt oha iliframe SBiie A& BOR sl Also.in GSM:
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I's necessary, because a frequency ofTset between a naster oscill ator

(not shothe)timesiptse Frrmeraumbernt Bk2 isa walled $ AGEH (Slow AssociatddoCantrol Chagnejhal

genewat or J he secon ' ' LI et ted | t del ay
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bet ween #difibea F256is \anSdietfraine. AR least dcbursts ard hevessapordansnit 20 nizse dbéodednd a
nmean del ay TO [rerr],< > 0 indicates non-synchri)%{t in the 10,  recejved time
ST ot posTeRUINTERaonoPRe b PR EIHERRE. S APPI 0% e BHIOIDIETTage bl b a2,
tinme < s te Arogns ' : ei ved
frame ot PSS S GOl spesth thformation s distiputed gver & byrsts. Wit ncismafilfy fhedid

blocks, a computational time CMP for channel coders and speech coders (not shown) is

25 indicated, such speech coders operating on segments of speech having a duration of 20 msec.
Between two horizontally hatched blocks, a buffer (not shown) is filled by 160 samples for
subsequent processing by a speech coder. As can be seen in Fig. 3, there is still a time
margin_MAR after computation, i.e. at the instant T1, before transmission instant TXR
immediately following the instant T1, but it can also be seen that the two clock systems, i.e.

30 the time slot sampling clock and the data clock, only allow for a small asynchronism or slip
between the two clock systems. With secondary station MS1, as described in Fig. 2, no
unacceptable slip, giving rise to data loss, normally occurs, all clocks being derived from the
same reference clock signal generator 20. '

Fig. 4A shows characteristics for determining an adjustment signal
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nor TRl St praaetestecg gor af € 89850 HowA s o' AllakliBisic jn e MR TR BlafE
Chag§ct eristics for gf POAHOWIB-AinesionslidNRFttefistiddfor determining the O

96/ 01534
PCT/ | Boadjogment signal adj according to the present invention, in which adj = f(TOL, + dfy the

accor di 1o t [ | QMERL fh‘ailfl k aﬁaﬂxa Wag=te ay. Shown
are axeé&%ﬁﬁ?e,nsgﬁf Beﬁsﬁghﬁ 10 _edrog : vﬁé?tgi n a }’aélgT%%[‘@r&iGgm) for a
const anRe¢ondieddationss| ot delay TOL[err]. Shown are characteristics for
TO[err] =0, and for, TQ [err] = Cl,..Cl bein lyen constant value. In
Che o shown 3 di moB-chshowsia-Plock Hiaga of ke BeotE iy B8 Ehditln) St

| ndliggal g "idobrding ) inel préseft indentd ATGRAH path lint SieReéndary watiod MST iato
indicated wth a dashed line. As an initial state, it is assuned that a
transni theatirestions of the primanyrstation,BSk eamprisee MicEphone-3Q.can analogrte-digitalch 36

0 v EOREFEEST08 o 26052 Bl kB 53 Lol SRkt 4 (e
i nitial gideati Pathffém ahe Priimiaiy static BS1 dxfto theedisécyion of the secthdany dtation M81 i s
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25 55, a digital-to-analog converter 56, and a receiver 57. In Fig. 5, it is indicated at which
parts of the secondary station MS1 the data clock dcl and the time slot sampling clock tcl
operate.
) Fig. 6 shows a block diagram of the speech coder 52, and the speech
decoder 55, in the speech paths. The speech coder 52 comprises a buffer 60, which can
30 comprise 160 speech samples (corresponding to 20 msec of speech) generated by the analog-
to-digital converter 51, and further an intermediate buffer 61 for buffering 160 samples per

20 msec, and a speech coding algorithm comprised in a digital signal processor 62. Such an
algorithm can be a known algorithm such as applied in a GSM system. Each time when the
buffer 60 is full, its content is copied into the intermediate buffer 61. The speech decoder 55



10 decreased, i.e. adj < 0, and for a positive value of the tine slot
delay TO equency of the reference clock S|gnal ener at or 20
-shoul d be™ |réﬁh§f i.e. adj > 0. qiﬁyﬂmwél hows
characteristics for determ ning an adj u® nent signal according to the
present invention, for a constant derivate TO[err] of the time slot delay
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station M5 1 into the direction of the primary station BS1 conprises a
m crophone 50, an anal og-to-digital converter 51, a speech coder 52,
and a channel coder 53, coupled to the nodul ator 32. A speech path
fromthe primary station BS1 into the direction of the secondary station
V51 conpri ses a channel decoder 54 coupled to the

equal i zer/ denodul at or 40, a speech decoder 25 55, a digital-to-anal og
converter 56, and a receiver 57. In Fig. 5, it is indicated at which

parts of the secondary station M5l the data clock dcl and the tine sl ot
sanpling clock tcl oper at e. Fig. 6 shows a

bl ock di agram of the speech coder 52, and the speech decoder 55, in

t he speech paths. The speech coder 52 conprises a buffer 60, which can 30
conprise 160 speech sanples (corresponding to 20 nsec of speech) generated
by the anal og- to-digital converter 51, and further an internedi ate
buffer 61 for buffering 160 sanpl es per 20 nsec, and a speech coding
al gorithmconprised in a digital signal processor 62. Such an

al gorithm can be a known al gorithm such as applied in a GSM system Each

time when the buffer 60 is full, its content is copied into the

i nternedi ate buffer 61. The speech decoder 55 WO 96/ 01534

PCT/ | B95/ 00510 9
conprises a speech synthesis algorithmin a digital signal processor 63,

t he al gorithm bei ng known per se, and further and internedi ate buffer
64 for 160 sanples per call of the speech decoder 63, and a buffer 65.
Each tinme when the buffer 65 is enpty, a copy of the contents of the

internedi ate buffer 64 is copied into the buffer 65. In Fig. 6, it is
indicated at which 5 parts of the speech (de)coder the data clock dcl and
the tine slot sanpling clock tcl operate.
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CLAI V5. WO 96/01534 1. A time division nul PCIMTBIAWEWs s
digital transm ssion system (1) conprif ng at | east one primary station
(BS1, BS2, BS3) and a plurality of secondary stations (Ms1, V52, MS3),

I n \/\hinma.em(l) the primary station (BS1, BS2, BS3) transmts

i nfor " to the secondary stations (M51, MS2, Ms3) in frames (FR)
conprising synchronisation 5 information, and conprising user information
in time slots, and in which system (1) the secondary stations (M1,
M52, MS3) conprise a reference clock signal generator (20),

characterised in that a secondary station (M1, MsS2, MS3) conprises tine
sl ot del ay determ ning neans (40) for determning a tine slot delay
(TAO) between a received tine slot position for the secondary station
and an jexpected ti mAﬁnﬁdmﬁﬁntmﬁmflMeﬁ%%@wwméﬂ%y&&n (1Y Gompsing
converting the determned tine_slof delay (TOQ) into a first frequency

of f set at Teas{ ener primary statigni @§1; BS2nBS 3 RluslKY of secoadary Mationy (MS1( adi )
f dj.yst i £ f i :
(0~ M85, DS, in' LR Ster (1} € phiee} SREn (BT, B4 HSH el GGt

t r ans s $he Secohddre Statibns @ISy MiSBgMS3) in fframels {FR) tomptising isynchrenisaipnst ment
signal (1) is a fynction of the . determ.ned first f .ew ney 15 og)falet
(Tl erinformafion. a0 COUTABIIAG HSEF 1ROREIEPR in e Yot esd 5, Wiph Sysiem (}) the

A time %&%&aﬁﬁﬂs&?@l‘? MSE 83y bathpride 4 fefereiies slbai sighdl!@iifalor (200" di ng

to clai erein the function is ‘a proportionality function. :
A ti nme diiamacterised inuthat pisecoadary station M, M32,\MSB) somprises simasiptidelay:cor di ng

ol ook (dtaepining Feat (A FotdleribioE of op BERY (RODFSRfet 4 fpchivil e U 2

der i vedydsitiof for ief sbetiagy stafierkand an expegwd|tinge§lpt position, and conversion means A
TS0 G b i i G B IR Sk o 1S

filter qqhig%jigggnn@ﬁ@%ﬁ an ﬁdjugmggnm(aﬁj)lfbﬂdjﬁm DREQIACP BF Bk fefibitded

into the a Sl gha
clock signal generator (20).
2. A time division multiple access digital transmission system (1) according

to claim 1, wherein the adjustment signal (1) is a function of the determined first frequency

15 offset (TOL) and the determined time slot delay (TOL,).

3. A time division multiple access digital transmission system (1) according
to claim 2, wherein the function is a proportionality function.

4, A time division multiple access digital transmission system (1) according
to claims 1, 2 or 3, wherein a time slot sampling clock (tcl) and a data clock (dcl),

20 comprised in the secondary station (MS1, MS2, MS3), are derived from a reference clock
signal (20).

5. A time division multiple access digital transmission system (1) according
to clair;ls 1, 2, 3 or 4, wherein determined time slot delays (TOI) are filtered by means of a
smoothing filter (41) before being included into the adjustment signal (adj).

25 6. A time division multiple access digital transmission system (1) according
to claim 1, modified in that the adjustment signal (adj) includes a second frequency offset
signal (FOI) instead of the first frequency offset signal (TOI,), in case of an expected
discontinuity in the determined time slot delay, the second frequency offset signal (FOI)
being a signal which is proportional to a received carrier signal frequency and an expected

A



25 6. + Atinme division multiple access digital

transm ssion system (1) according to claiml, nodified,_| t the
vadj ust mantw@?(ﬁ'ﬁgﬁ“ (adj) includes a second frequency offsetpalﬁggf@%b%al
(FO) instead of the first frequency offiset signal (TOd), in case of an
expect ed di scontinuity in the determned tine slot delay, the second
f r equencpecivéd eirriet Grequency.O ) being a signal which is proportional to

a received carrier signal f uenc nd an expected WD 96/ 01534
PCT/ | B95700510 A'time division muYﬁp?e access &ggﬁ transmission system (1) a@j_)rcgng

recei ved,C. L B ff HERCY - 7, : ile radlo lsV&iEmdi Vi sion multiple
access dtlogiﬂ{y; &torfatﬁg% Ssli grﬁogygeesr%s?%b%%gc%r%?bﬁg YO any one of the
clains 18to 6, the syAtsecordarynstatiom(msll, sns2adisd) forsisemn a time division multiple

A secgndary st.ati.Qn (msl.. s for.use.in a,ti b Vi &A ltiple 5
acces Mﬁﬁ'g@%‘? tssipn ﬁyéff/!{fm"( Yﬁlcp & BRI sgtuggmk ’y13 g# ’%Mﬁg

BS2, BS3nfdrafationitd Secondary sfationu(MSh, MS2s MSB)dafranes {FRp oompfifidg M52, MS3)
in frames (FR), conprisin synchroni sation i nformtion, and, conprising

user i nf #ynghronisation,information ,and SIMg Y§er dnformation,in time slots, anbinsWhiShdar y
stations éfmﬂ | e % EE at or
(20)|, chsr*a}é?%g):% Int gt&rﬁtB %aggg’omgfy s?g‘flﬁigﬁgé((ﬁ/z , dol%%? conpri ses
time 10 generdtord@0p\chdrcterizedimthahthersecand@ly Stationd@d 81, MS2 nYIS3) comprisdsctime
del a T et ween .a. recei v tine.slof. positipn e secondar
Sra g’ htads i im0 for ekt « i 3oy e lap T bllSeST R RAERNR
for convgmeisii posifiofl FérethsisecoRdarystation Gind @l expedted fime sidtpokitibh Saneesmyeions et
(TA[err]), whi ch is included into an adj ustnent S|rgnal (adj) for

adj ust i ngeansi @3y frs copvesting fhe detarayingdctime slot delay dnto & finst freguengy affsst (TDLY,

which is included into an adjustment signal (adj) for adjusting a frequency of the reference

clock signal generator (20).
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