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1 Mul ti band nobil e tel ephone system The i nvention
relates to a cellular nobile tel e- phone network with at |east two
frequency bands and in 5 ~Which at | east sone nobile stations nmay use
whi chever fre- ' quency..band for conmuni cation, and in which the
control . wossmossl associated with a traffic channel nay ferEogkiosnt ed
so that the network may. send control information i ndi vidual ly
to the nobile station. 10 - According to the standard, e.g. a
frequency band- in a GSM nobi |l e comuni cati ons network conprises two
sub- bands 25 MHz w de each, with frequency ranges 890-915 Mz

in the upllnk direction, i.e. from-the mobile station to . the base

station, and 935- 96¥ukrEband (pebilRyhelaphgnecsystem tion, i.e. fromthe

base_s;at[pn to- the nmobile station. Wi | e the GSM network :
fFedtiency was & so | noluded oS TYGREAGEh FeHATEgBD, 8 ce PhilaE i ign fade-
with a frequency phone angeworkOwitds au-zléastt hewa pfredqueticiecbands aadd in
18051880 20 - NH&hLBhtiﬁfrgéﬂﬂ'thethS§ié0§tat£UH% &H?tQQLOWEiéﬁé4H}'er-
the - - 1800 MHz fre ey e i's called gl DC?F

Di gital Cellular Snggﬂgya ! ?tg°gpéf?wFEéFFBh°?s gg%a?% whic R EESH
speci fi cation. Propabanneh agsguiatiess wathradixrffic chammetsmay beéalddicased
are different; -on Dg§ fraduenends Aotk maySPafed@!t [RHERHI0N u&o&&r&%&%
than. on GSM'frequenCn81v1éhally to the mobile station.

10 o : According to the standard, e.g. a frequeney baﬁd'
in a GSM mobile communications network comprises two sub-
bends 25 MHz wide each, with frequency ranges 890-915'Mﬁi
in.the uplink direction, i.e. from the mobile station to
the base station, and 935-960 MHz in the'doWnliﬁk.diree-.

15 - tion, "i.e. from the base station to the mobile.station. -
While the GSM network speciﬁicatioﬁ was - being drawn up,
another band with a higher frequencf was also included
therein it comprlses 75 MHz sub-bands, with a frequency .
rqnge 1710-1785 MHz in the uplink direction and 1805-1880

20 "MHz in the downl;nk direction. The system operating in the
' 1800 MHz frequency range is called the DCS system (DCS,
‘Dlgltal Cellular System) and its spec1f1catlon is a part

of the GSM specification. Propagatlon propertles of radio

' waves of the bands are different: on DCS frequencies free

25 . space attenuatlon is greater than on GSM frequencies. A

' natural cause of this is that GSM frequenc;es are well
suited ‘for covering an extensive cell, -whereas 'DCS fre-

quencies are suited for covering small cells. _ '

. Except for the frequency differehces,“the'systems

- 30 .~ are essentially similar, e.g. the air interface is the
' .same. Even at present, the GSM network is in some coun-

" tries, especially in urban areas with high traffic dens-

ity, on the upper limits of its capacity, and hence the

GSM band frequencies available to the operator are no

35 ‘ .loﬁger sufficien: to ensure service to all subscribers.
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Channel capaci-ty, ha§h§E¥ﬁ4|9ﬁBQQ&§¥dhﬁ? Efﬁ%m&ﬂqﬁ?aﬁﬁg byespreadlng the &E@ncy
band, .se-cal | ed- ext gueicy GRdd bldo-tadiledy ekyended-GSM, - but deamsimsnyynmmEI

be obt'ai ned by taki egpa&ar ‘%?ﬁla%%t BBtalhéa Y takmgeéngggut | O%g:f&er £ 8-

transfer to multib operatlon capacity
to sites with hi gh EReRFY cband, i.e. tfﬁﬁﬁﬁﬁ%/%@ﬁﬂ@Qﬁ%h? dooperatdon. This”
frequenci es asai | abbeovidddicadditional cappetiayoro rsdtbengmthsuﬁ.fghce:rta@fic

ensure service to a ﬁ%§ﬂ§%_where t%F Gﬁﬁrkgﬁﬁsfrequencies available QEQSM .

and DCS frequency .ba eparate netmo
or as .a conbined ne@BEF%FQFuﬂQ longer. suffiggnhenenstvpraecone &o- 3l snb-
| atter case,. nobilgcsiers. . tlons able -to operate on both

frequency: bands may be used hlwu%}? "Rl =) stﬁteq&gﬁcgr %a?ﬁs' qﬁgﬁé tand

mobile ter- = n1na|s nD il'e 1 al's-
types. - 38 A nobiher var separabe Rsiarkesprigpe ﬁ@@béneﬁen%ﬂork undex

_‘common network control. In the. latter case,. ‘mobile sta-
tions able to operate on both frequency bands. may be used.'
.-8uch mmbile.stations'are”called multiband mobile ter-
_ minals. Multlband mobile' terminals are of two types.
18 A mobile’ terminal of the first type meets the re-
o :__qulrements speczfled for both ‘bands and ‘may thus -operate
e.g. on elther a GSM or a DCS ‘band’ by reglsterlng into the
.respectlve network Thls type of moblle station does not,
_ however, support handover' between ‘bands of operation,
20 .fp'channel asslgnment, cell selectlon or cell re-selection
- - between the bands of operatlon. The mobile station does
f not therefore require any nétwork support to work on more
| than one band, and it uses the channels of - that partlcular
: band only. B : I SR . '
"35__ o ." A mobile terminal of the second type. contlnuously
' -fuses the channels of both bands, and hence not only meets
,the requlrements speclfled for both bands, but some addi-.
tlonal requlrements, too. The addltlonal features compared
: w1th a mobile statlon.of the.flrst ‘type are that it is -
30__: able to perform handover, channel assignment, cell selec-
. tlon and ceil re-selection between the bands of operatlon
Thus, the network has to .support these operations.
In this application. a case w111 be descrlbed
_ . where ‘the ‘network. supports mobile stations ‘of the second
T .35 utype, i.e. telephones that -are able to operate on both _

Won



. quirenents specified for both bands and may.thus operate e.g. on either a

GSM or a DCS band by registering into the respective network. This type o

nobi |l e station does not, however, support handover. between band
of opération ' 20 channel assignnment, cell selection or_csll _ '
re-sel ecti onwo 9637084 bet ween t he bands of operation. The nDblle_%tatlon‘
does " not therefore require any network support t nor e

t han one band, ‘and it uses the channels of that particul ar _ ban
only. 25 : A mobile term nal of the second type continuously
uses -t he channel s of both hands, and hence ngt only neets the
requirements specified for bot h bands, but sonme addi-. tional requirenents,

too. The additiobaRdBeaThe cxowmragar ateas of both GoiMt4hd HEidewsk@ki 9Fs Of

the first type arg@gt gt o perform handover, channel
assj gnnent , yEell §§|2%%5 péftiallfﬂhverlﬁﬁh§n re-selection between the’

bands of. operation. Thus, %h%e%rqypﬁ-&§1t gfsaﬁm}QihaI@smobdéeatemMal
In this applicati ofi, thecaseond| type, dbsnsy heferred to as &hﬁﬁﬁt%9£m9Q&%D
supports. mgbile giapi QEﬁtPénrt h—'& Sﬁl%o%ﬁ%gglg?g%d capab:.tlityer fgr] el'farid-a

re-able.to operate-on :
I%C% El 96/ 00272 . over from a frequency band to anotherg A critermimas.foblie .

coverage ar-eas of hbndd:véﬂ\ﬂlamcb@@‘éﬂtetrwaﬁh%ﬁl&y on a c?fhnh@%s pé’zféﬂ}?éll y

over |l appin typical, of .a . multib

tern1ngP g -obandepgegﬁﬁufé e %urg e¥ﬁe qetverk o 5§°§eﬁﬁ?t?QEuRF4ﬁ5

bile stati on, is tHE %‘?ﬁ‘@é"’rrénf’?ﬁﬁéﬁnc%ﬁé’&b Int préer tmie able to perform_
. 10 handover well, a multiband mobile station must be able to

measure also frequencies of an adjacent band and send the
'measurement results to the network. :
" According to the GSM specif:.cation, a ‘traffic
channel TCH, which may be full ‘rate TCH/F, half rate TéH/ﬁ
15 or still slower TCH/B, is always assigned together ‘with a
A . slow associated control channel SACCH. In ac¢cordance - with
GSM. terminology, a slow TCH/8 channel with its associated
"SACCH channel is called an SDCCH channel (Standalofe
. Dedicated Control Channel) The ' control channel.-is in a
20 - way "inside" the traffic channel: e.g. the multiframe of a
' full rate traffic channel comprises timeslots of the - same
”timeslot number of 26 successive frames. A cycle of 26
timeslots comprises 24 timeslots in which a TCH burst'(a
speech burst) -is sent, one timeéslot in which an SACCH
| _ 25 burst is sent, and one timeslot in which nothing is- sent.
! : ' A mobile station uses the slow ‘SACCH control channel to
;transmit various measurement: results to theé base station.
v J " The base station sends ‘commands assocxated with power con-
! i . - - trol and timing advance on the ccntrol channel to the
_ 30 mobile station. In additionm, the base station sends gen-
eral lnformation associated with the network, .so- -called
_system 1nfo messages, e.q. system info 5 and Sbis. This
information contains a list of adjacent cell frequenc1es
to be monitored, a base station identifier 'BSIC, BCCH fre-
35 - ' quency information, parameters associated with controlling

f o
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over from a frequency band to another. A criterion for handover may

bg better audibility on a channel of another band or the tendency of
fhe network to décreasé the traf-- . - fic load on-a certain band. I'n
order to-be able to perform 10 handover well-, . ‘a nultiband nobile
station nust .Godali@eto . - nmeasure al so frequenc:| es of-: afcgﬁpmmt band
"and send the .- © measurenment results to the network. _

According to the GSMspecification, ‘a traffic - channel TCH, which
may be full rate TCH F, half rate TCH H 15  or still slower TCH 8, is

al ways assi gned together-with a sl ow-agsoci ated control- channel
SACCH.. In accordance with GSM t er mi nol ogy, a sl ow TCH 8 channel
with its associated dlSturbSAeél—P-%ﬁamiO Fennectian - scsOuTFeXdinmalo the
(Standal orie ;Eﬁh eeaﬁeati&ﬂ,arsweem Theos0Dys oénd;mrwlsms if-a

20 way "in5|de" he. tratfi

fh | tif
full fate traffic % HheT . @%%f? s%%a“‘-tf%s?%?%h%f eﬁ% i ge re%engéegt
number of 26 succes’@l&elﬁfmiqn G| an ofridex group,. tmeyhocls ‘eanbr index24

timeslots:inwhich @oﬁg‘é sl tofa certa:.ﬁpgﬁé%h&wt YrHeS iRk ¢2B8p also

tinmeslot -in which an S and one.tineslot.in whlch
nothing is.sent. *™ 3°I ghéf’gtg% eéelq’fg ney oRe Fshithg) group
channel to .- . tmsq@ntml 6ueq1ngas;i§samt bothBulGtd tamd RCHabands at Ton.

The base stati-on seémlqpm@measexa&aé@ébﬂa ',Zlee\ﬂsfes&& technolob&'m taed

timng advance on 'the-control channel to e st
e R RCTITCNE AP 3 A UL o

with the netWrk, sb-ealhed call- qu;csﬁ:em iarid ties sageeorie. WRY sybangei bhe 5
and 5bis. Thi's: sysﬁeﬂrt ARk m%ﬁﬂem |l‘.>§tarP§A@@H sgage.
frequenci es S nitored tatlon | denti.fi
fre-. 35 - quency %f?ﬂ‘%ﬁﬂ? B[?&F&%gf'ﬁgst g sbrangmfadion; © oﬁgéﬁl gygtem
- . Info call -gppecifically has been suggested as a common en-
' '_ hancement to the present GSM spec:.flcata.on 08.58.
18 - . - ' The mobile stat:.on .and the base station have to
- _ measure the strength of the rece:.ved signal and, in addi- -
tion, .the mobile station must measure the strength of the
BCCH carrier wave of the adjacent base stations given ‘on
- .the list of. adjacent base stations to be monitored re-
.' 20 "'ce:,.ved from “the network. According . to the present GSM
_ 'spec:.fn.catlon, ‘the mob:.le stat:Lon reports on ‘the six adja-
" cent ‘cells hav:.ng the best aud:.b:.l:.ty The qual:.ty of a
'__rece:.ved s:.gnal is measured by calculat:mg the bit error
, .-' ‘ratioc. A mob:Lle station - must report 1ts measurement res-'
25 ults to :Lts own base station. In the GSM system it reports
R . them on a slow control .channel SACCH If the SACCH channel
- .is not. used for any other purpose than report:Lng,_ the
mobile stat:.on may report the measurement results ‘twice a
) second In. the GEM system, a measur:.ng and report:.ng cycle
30 compr:.ses four multiframes (1 multiframe equals 26 traff:.c -
. frames), and so the results are transmltted at 1ntervals
of 480 ms. ' .
The network uses the measurement results for ‘the
power control of not only ‘its own transmltter but also
35 ' that cf the .mobile stat:.on, for’ g:.v:l.ng t:.m:.ng advance to
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4 a disturbance in a radio connection, etc. According to the
present.. specification, system nfos 2/5 and 2bis/5bis in- forma %-,
nobil e station.of the adjacent cell frequencies.. : ' The

i nformation i.s an index group, in which each index 5. L
corresponds 0 /7084 4 n frequency. The index .group al so PCT/F196/00272

i ndicates to which band a frequency bel ongs, as the group ' may
contain frequencies on both GSM and DCS bands. It shoul d be noted

t hat according to present technol ogy, the ‘ system i nfos sent

on the SACCH channel are TRX- speci fi c, not call-specific, and .

i.e.
t he net work my Ghghg f os' TRX-specifically by
an SACCH Filling massa{?“é'ﬁﬁ\e station an:%n%é eﬁ@%ve;pee}zm t h&3 irst,.”

transm ssion of qu"gfﬁ g,’q«,'i.teria include deteyicumatismeni fth‘ealduyalha? been

-suggested as a.corhenredio connection beﬂﬁéﬁe@ﬁ@t b&Qetg'faﬂ&?% @'ﬁ%"
speci fication 08: i.le station t ase

stat’ion have t'o Hie Statlgn' indic%tet‘hé’ystaPeﬁBf’ﬁe%?”tg@lr%@éﬁr\%'dr§f-gﬂal
and’ in addi® ~ ®Secondly, ipformatimn msseived: from nt el sloriRRAING bhethe

strength of the . adjacent baseBG@HtSiaﬁé' Qtaﬁ‘ﬁ’{ Ofiad h@ése Qc?fc?t%ns t%ob%

t at iven on the Lis acent _
?mﬁl ItSP ng re- -Dfighbopg, 18 PeeSH tthg n'é]?%r thecBYemeRf heaenstarbernt
GSM . ' aeée@hﬂréém obraffitc nboad eca;mxmamadr byothe aatwbeksi: i<n-

adj a- : Cditatehlst ey ':lﬁgwbﬂidbSétaﬂhagit%Ib% {é¥ tJ tt%a%%%'e tt\{ra f:.c

recei ved si,gnal g meas. r.ed by calc

ratio. A m)J%l e TR | SRR %858rt%ﬁat§%a teRmthe r@%ese_rsly gKEzemely t
own base station. lpadeficb@sdistattiom.it reports théemon a slow
control-.channel SACCH -If #he waRCLH Sh@&ﬁl?ined network t%it ?lstsﬁgyoffr

~any ot her pur pose ¢ than reportin
«report the measur EREdyepg umggtmﬂ%%"es problems Wl’é@c@ﬁ%ﬂuﬁmx HeeaB8M
. system  a neasuri ngiaadthetpcdq noy eyxise 30 single frequeﬁufy paadf Adtworks.

o nul ti framess( 1 nul tifrane EQéBééla?lﬁ §fc|§HlfénP is aeso :thésd witﬁ‘ngﬂua@{]cgnssc_)
EI'EE Lgf%?i 3;@;?&@3 %‘E}tﬁ%% Q‘}agéé??fz atﬁlbllgéty of at least two bands,
: .only the frequericies of the current band of operation are_
better aud:.ble, or -when the frequenc:.es of an adjacent'
- band are better audible than those of the current band of-
20 ©°  operation. Let us view the first case in the @SM and DCS
“gystems as an example When a mult:.band mobile station re- '
ports on the six strongest adjacent celle, the result may .
be that the base stations of all these adjacent cells send"
on frequenc1es of the same, current band of operat:.on If
25 the network wishes to decrease the traff:tc load of a band
by transferr:.ng the traffic of a mobile station to another"
- band, handover between bands would be :meoss:.ble in th:.s
_case, as the network has no knowledge of the channels of
the other band. Regard:.ng the DCS band, th:u is not neces-
30 sarily a major drawback as more frequenc:.es _are in use
o than on a GSM band. Aocording to the above,: the problem is
. .that the network should always receive measurement results a
from both bands when the frequenc:.es of - the bands are
_ aud:.ble _ n o : _ - |
35 - : _ As a solution to ‘the problem it has been sug-



power control of not only its own transmitter but also 35 t hat
of the nobile station, for g|V|ngt|mng advance to : WO
-,,961 37084 ' : : PCT/ FI 96/ 00272 _ '
. the - nobile station and for handover pur poses: -First,
handover crit QW34 ude deterioration i-n the quality of PCT/FI96/0027% he

radi o connecti'on between the base station and the"no- ' bile

station, Indicated by an increasing bit error ratio, 5. secondl y,
i nforrmation recei ved fromthe nonitoring of-the .. adj acent- base
stations stating:that ~the radio path to a - 6 nei ghbour is better

L et e, e PEeils Y3E 8 AbbEL atation opiBPeblid Uy ad pbECohga
to transfer trafficfrequenmy of. the ahbemé@an@as@ast Ati bas meamshned Wégéﬁtl y
extrenely | oaded bayepitdld Pest audible frequency HoWevese o lﬁsCQl@&l Beén

network with a pluralit ue es i nvol.w '
with fiequency mead ropcyse(g how tﬁ?l’f‘?&‘f%&t 8889% gygﬂ’ Pﬂsg:l' lft}lggﬂlgﬂcy '
band net wor ks5. - i luence shec nutber obf . dinequenciesi o coe \enexsieduefi she
when withi.n-the range&f th:: t ¥aRd. at: | east two bands, : only

the frequenci-es. of ‘the curf t and of - ope bet
audi bl eq or when the freque%& §ge5f shigae "Zﬁ‘g nelon, complenbeé}t&ré/r %°b8f‘?er
audi bl e t han t hose atfouwehe tairthat .thedcodtents 26F - the chufaamiakion giesgegesew

the first case in tieGaMand BCand sbis, tr S Sh OV e P orA t IRX ARUCE cWligHe?
rrultlband nobi | e st |o Te- rts ontg(ra SiX- st on est agisgcgnt

cells,” the reSult own fr°5'e Ehet He nRiwexr atarlif‘hs

adjacent ceIIs sendachleve a crude’ adjustment of the number of frequencles to
be reported of the adjacent band.. The’ network could for
'1example omlt from the lnformatlon'messages the frequenc1es
o *. that are on the same band on whlch the mobile statior.is’
15 operating ‘at that t1me "In this way, by using handover,
R :the network could force the mobile station to move to an-
-other band. A drawback of thls solution is that 1t "does
"not allow flexlble adjustment of the number of frequencies
.‘.to be reported of the adjacent band, as upon ‘'giving the
- 20 ... clnformatlon message, ‘the ‘network cannot. know which fre-
_quencles are best audible to the mobile station. Thus, the
-proposed solutlon is appllcable to one spec1a1 case ‘only.
' In. addltlon,- it must be cons;dered that .a
. ,sufflclent number of frequencxes from both bands mlght be
.25{3 'placed for handover in the group of the slx best audlble
frequenc;es reported by the ‘mobile statlon accordlng to-
the present speclflcation In this case no spec1a1 meas- -
.-.ures are needed to galn frequency 1nformat10n from both
" bands. Such a 51tuatlon is, however, a special case.
"36'-, . The 1nternatlonal patent appllcatlon PCT- 94/05130
' discloses a method of reéearranging channels The method is
applied to .a- cellular system with two ‘or more channelx
..groups. -The flrst channel group may 1nclude TDMA channels
' .- and the second channel ‘group CDMA channels. A multl-mode'
: 55 ...telephone can_operate rn both syatems When settlng up a



on frequencies of the sanme, current band of operation. I|f 25 _t'he -

network wi shes to decrease the traffic |oad of a band by transferring
the traffic of a nobile station to anot her . band, handover between.-
bands woul d be inpossible in this case, -as the network has no - o
know edge of wiolvgstleannel s of t he ot her band. Regarding %ﬁ[@iﬁband
this is not neces- 30 sarily a major drawback as mor & ci es

are in use t han on a GSM band. According to'the above,:the
problemis ‘ that the network shoul d al ways recei ve nmeasur enment
results . from both bands when the frequenci.es of the.bands are

audi bl e. - 35 As a solution to the problemit has been sug-

WO 96/ 37084 - .. call, pBE ﬁeeﬁﬁﬁ:ﬂélemmes the current eapacity of both

6 . geslyefhpishak 1 onaéyas one
frgquency- of . t he. g pts ﬁuﬂjp dﬁeﬁggilﬁgﬂoﬁ‘@%fj as% &él%d €ratfid chanp y

t he best audi bl e .f1% q&é’né:g‘ IﬁEﬁEH@Fcyl? hlae rﬁ)'fo‘maé\ﬁ-th the hlghesprospaed
how t he network cauity.i A nubti/-rmlisstbﬂ.ephoneladpéﬁhting onSthe ﬂ:@ duaaRyEot he

b f f en f er_fregquenc:
pand. || PAuenanStLe RRanaRY B e 2189 Re SRR PEREEY S8 he
above, is that. t ﬁé“’BBnF‘érﬁ’?‘iﬂe% hé -Bnf bardevemn -'i#epsagesmed and thus free

systeminfo..5. aguobpi sErequensiiest eﬁbzorsiﬂ‘gﬂ.éﬁ% G@dones . p;LOmoblféldd
known from-the CSMeaet ¥ar 6]5(? HaBRRANG égratso a chaﬂge} e‘ﬁ’o‘ﬁ gglc ﬁ.gggg &l ?

adj ust ment of the _nunber- of” frequencies
adj acent band. ThESREERBRRE SNl #t Wy be handadiavesnito ﬁr mdhmlynélmssmil on

nessages th@ freqtﬁeael ehannel in another group .

In accordance with this PCT application, ‘the net-
: work performs all handover-assocn.ated operations The ap-
plication does not state which measurements the multi-mode
_ mobile station may perform, or which operations are re--
.15 qu:l.red thereof for successful handover
- .The aim of this :anention is a mobile communica-'
" tion system using "two or more frequency ranges w:Lthout the
‘above drawbacks. A prerequ:l.s:l.te for a mobile -communica-
_tions system to which the invention 1s applied is that_
207 call- specific control 1nformation can be sent. Thus the -
.aim is a system that will allow reception of information
needed for handover between bands from both bands, and -
. especially a system that will allow a flexible change in
the number of frequencies to be monitored during the con—
'_25_ " .nection. The system must ‘allow fl'a"'less operation of mo-
bile stations operating on one bl |

[.'and mobile stations

.30

. information is se:%;ﬁt as describe
| amendment to GSM é“pecification 08 ,
: _ _ This goal;is achieved w:.t: he method of the in- -
. 35 " vention, which is’ hara_cterized i} hat - the 'netw_ork in-



tHat are on the sane band on which the nobile station is 15

o erating at that tinme. In this way, by using handover, t he network
uld force the nobile station to nove to an- . other band. .A drawback
of this solution is that it does’ - not allow flexible adjustnent
of the nunbervnﬁmknmuuen0|es ) -+ to be reported of theresjFmsant2 band,
as upon glVlng the'20  information message, the network cannot know which
fre- : .quencies are best -audi bl e to the nobile station. Thus, the.
pr oposed", SO|UtJOﬂ is applicable to one special case ‘only. : o
In addition, it nust-be consi dered, that a 8 = .. -~ .suffi.cient number
of frequenC|es from both ‘bands. mi ght be - 25 placed for handover in

the group of the si fowes tthe gobiée station forf ablraRY oaer bppdteutaids e
mobi |l e station accoedrf@ﬁ Gband of opélatiic?s F tipatidimudl ndibeln oehifre-

case no special %lrl]ency measuregneﬂge§e%ﬁ§%£' et% d ttl'lt%I onbﬁlérﬁ%{%# should

i nfornation fron1bo
speci al case. oform in the megpuréwansy mppsﬁm%tn@mbeapgat@anmmlso o
PCT-94/ 05130 5 _ be absdliitd, 0§6Stiat i fdashrémeriy 3poRt SHEUIE|donthihe -

00 1S e 11 st SRR G abnhey B beidremet Hcah Shediy © MONT
"the second channel. group CIN%N@MNWWE#EfOWMQQchenﬂ@ésuremenﬁﬁi theelmgpidere

can operate in. bot hs@é@i&fnpla%%nlﬁeéﬁé MéaéRrément reportV\Q ﬁ@ﬁﬁé@%‘f meas-
PCT/ FI.96/ 37084 : t.he

network deternines YHECHh r ?ﬁulﬁﬂknﬁ#X?ﬁﬁiquﬁﬁ? nunbef &P&ﬁpsfoﬁ ﬁthFrﬁDde
telephone I81QSSIgﬂ@@b@?i¢$ﬁWi%hChhh highest puflibilitie fromushclesbtt boe.

gr OUP with thehi.ghesta Cé@é‘s:.de the current band of operation. Measurement
' ' . .results for the frequenc:.es with.the hlghest dudibility of
the current band of operation are placed in the rema:LnJ.ng
a .'space in the measurement report ‘If the measurement res- -

s - - ults of the- current band of. operat:.on are ‘fewer than the

. rema:l.n:.ng space, more measurement results for frequenc:.es

outs:.de 'the current band of operat:l.on are placed in the

. rema:.n:.ng space. - . '

When the 1nventJ.on is appl:Led to the GSM system,

-20 the network sends on a- control chanrel  SACCH associated

with the traff:.c channel to- the mobile etat:.on not only
"-information on the’ frequenc:.es of the- other band” to be -

monitored,” but .also call- spec:.f:.c _:Lnformat:.cn on how many-

monit'ored 'adjacent' band frequenciés the mobile 'Station

25 .should report Measurement results of the adjacent band

' frequenc:.es have to be sent 1rrespect1ve of how well the
‘monitored frequenc:.es are .audible compared Wlth the fre-
. quenc:.es of the servzng band .The telephone attempts te
) ' include in its measurement report a number of adj acent .
30_ - band frequencxes glven by the network However, if the
' : number of suff:.cn.ently well aud:.ble adjacent band fre-.

- -quenc:.es is less than the number g:.ven by the network,
fewer -adjacent band frequenc:.es may be included in the

. : measurement report The same is true if the frequencies of
35 the serv:.ng band are not aud:.ble, .1.n wh:.ch case the tele-

[} 4



city. A multi-node tel ephone operati ng on the frequency of 5 anot her

channel group may al so be handed over from one group to anot her,

i .e. handover is perfornmed and thus free group frequencies for

si ngl e-node tel ephones. A nobile station nmay be handed over to a
chanriel . Wi t hywdégahggst 1 n- terference or it may be handed over to a
randomy chosen 1 free channel in another group. PCT/FI9/00272 | n
accordance wi th this PCT application, the net- ‘wor k perforns al
handover - associ at ed operations. The ap- plication does not state which
measurenments the multi-node nmobil e station may perform or which
oper.ations are re- 15 qui red thereof for éhccessful handover

The ai m of this.i pipald ey analﬁaéliﬁﬁ%fm nt repdiOh Systemusing
two or nere frequ I s_wi t hout mﬁove Wb adjacent”
prerequisite for 3:%%10 f%(?%%ﬂﬁﬁﬂ?cé‘an the n@@ﬁ‘s%‘}%@eb&'ttmem:ednrorke .
invéntion.is applied is t h¥he 2Qumber c¢f b.djaeénflh‘aﬁa)lf'&-éeheheigé g h@n gan

be .sent. Thus theorted ahgtl Sofisf e Oow reception,o
i nf prmat | on g ® ré?ﬁgecli';}‘ ﬁdgv%lr%breﬂt’ﬁwegélh b‘omaﬁ’o aﬁgﬁdét afd -
especial | y Z syst & t arf ™ ’a? fatfected bHangegw rthe currenbetpagber

of frequencies tofie dsnsibyedf dehe N tWoRkCBBLth26n the rs‘éit\h ' ahRCofYELEM

nmust aIIOWIfIamAega apehat Qﬂdgf bile statlons eratlng on one
band arid nobil e str%tjl ons b ;pge??eatl NG oh Dho? bETRREIRANG g, FuBREit i
handover t her ebe-- "¢ BY{ReT, algQ, Segs; ﬁv%m"eliblcél &hei nbnirms risitere o€SHte -
system : mhequenhéebaaﬂsthmysénmﬁﬁﬁnw‘zorﬁé\% Pifled tﬁg)? M 30
range bandldeflnegufglébgh cfﬂai 1fd cations. The air in- fa
conforns to the GSM systeman ca speC|f|c SACCH . ° mformatlon |s
sent _as described in a propbsHt lgwing the tmesninion wid1GBY described

speC|f|cat|on 08. 8. greater deta:Ll byThesngogf hspéﬁbéﬁil %:mg J% J,;*lod
of the in- 35 Gﬂﬁﬁﬁst@nmuf‘@ilﬂhd s<>p(\é.n:%r %.%gle%. re erer?ée tto the acoonln-n- '

. panylng drawings, in which L
15 _ . Flgure 1l shows a s:.mpl:.fled known sz.gnall:.ng

. d:Lagram 1nclud:.ng data transm:.ss:.on 1n accordance with the -
1nvent10n,_ L .

Figure 2 shows the contents of a ‘sys_ 1nfo ‘modify |
message and ; ' '

20 . : .Figure '3 shows the contents of a System Info
Sbis/ter message. :
Let ‘it be assumed that at the 1n1t1al ‘stage a mo- |
blle station is reglstered in a network and is idle. When
.- the mobile station has been’ a931gned a trafflc channel,
25 . after it responded té 'a paging message {mobile terminated .
- call) or requested a traffic channel " (mobile originated
call), a call- speclflc control channel SACCH for’ signal-
¢ . ling . is also connected with the ass;gned ‘traffic channel
- TCH oxr SDCCH, as is descrlbed in a proposal for an amend-

_30 - ment to GSM spec1f1catlon 08.58. The mobile station moves
. from idle mode to s1gna111ng on a -call- spec1f1c control
channel. ' ' '

Reference'ls made to Fig 1, showing known mess-
. : ages when a call-specific control channel is used. The mo- -
35 . bile statlon informs the network of its ablllty to support
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forns the nobile station for at |east one band outside the
nc& rent band of operation of the ‘m ni mum nunmber of fre- . guency
neasurenent results that ‘the nobile station should . : informin the
measur ement -r S¥OPEI708e nunber data may. also . 5 be absoPGTHI96HET2 hat
t he measur enent report. should contain ' . exactly the nunber of
frequenci es- gi ven therein. . ' Havi'ng perforned the :
nmeasurenments, the mobile statlon pl aces in the .measurenment report
a nunber of -neas- " urenent results gPven in the number data, for

the fre- 10 quenc e hi-ghest Udlbl||tyfj; 1 agt _one
band outside the c‘ﬂ?jf%%far\éé ?Pe(ﬁatz: % |3ﬁn VB st Eneht gﬂs'malﬁkeg%ﬁ e?or
the frequencies w thessrge gffbds amw mepsefie inwludesr ehnfoumatizn  CM3
oper at ' Olnf- a[ﬁ pl aC@dlaélsr{\:ich rm&amaegon 3). co?tam %l‘tﬂb&ﬁt& {)f?ﬂ:(’iic’d{a%%ﬂt

r epor e neasur enen S- S ur,rent. ban
operation are feéwer® ?%%W?E‘?e‘f with the m?%jr?;ﬁ "'FFB: aVinge rr?é’&é‘ﬁ’?%nﬁﬁ?
results for fEequen%lP@‘se mesaAgs, d@hehbaagrsmidmmnbtobberaB$©rdemeie|sl &oed

in the r enBk&hdl0ciPacRall - spec1fic SACCH chatfl¥an dzteed "MEHrnRR 1b8

applied to t he GSMS si rgd ?th S‘F‘F work sends on a co&trol .channel
SACCH associ-at ed - ored -fgn rsep[arr Rear napRte (35PN RY Msing: ABn
not only " - . SA@EIbrmq’  ModdiEyt mesbrgqukncVmspelf - 3die T ouedpaige tonbe .

noni tored, but als c r n _
moni tored adj acent O%Qa%é; ff%&%@régfégﬁnﬂ’%@eea %Y&oér%ﬁzéo thehné% 1 er gg'grt

Measur enent  F8sul t sEHPRt W8RG dPYEERR 5 and SYsteRARAAStET MARSaESShe
sent irrespective oh ol anes Isenteopt:.onally Sycsuemol:[aﬂosmqtﬂwa}ess sant on

audi.bl e conpar ed W'é.ﬁ‘ SRech' %hannel rifée%%d‘}f eﬁ;e&ﬁtagbpéndan&hggnb or

tel ephone attenpts:t e m-1t$ asurenent re
of adj acernt" 30 b'a?re:_#rf’fé?ir@m.ﬂ@y @d@eﬁlepa%hé PR IR mswrtlhap t Re*
nunber- of suffi ci enbiye weddtimmdi bl e adj acent band- fre-- quenC| es is less

than the nun‘ggr g ven by tlﬁ %&Wdﬁnce with the :anent:.on, it is advant-

o ageous to lnclude in th1s System InfoSter _message, known

per se, 1nformatlon about which adjacent band frequencles

the mobile. station has to monitor and -how many frequenc1es

i have to be reported to the" network ‘The . message does not

20 . have to- be sent if the location cell of the moblle statlon
has no adjacent cells from another band. The message may '

~also. 1nc1ude frequencles Erom the current ‘band of opera-.

tion, 'but ‘it is preferable to place the frequency mon -

. 4 :|.tor:|.ng :Lnformatz.on on this. - band in the messages Sys-

25 '-tem Infos or. System InfoSbls

T : ’ "The number data sent in the System InfoSter mess-

- age may alternatlvely be sent later. After the above Sys-

tem-Info messages have been sent, .the moblle telephone ex-

S _'change requ1res in a message 'Asslgnment Request' of the "

© 30  BSC (Base Statlon Controller) that it .activates -a radio

' channel and as: a: response. ‘to the message the base station
controller gends a,'Channel Actlvatlon' message to the'

base station BTS The 1nformatlon element *SACCH. Info'

. T presented in the proposed amendments to the GSM spec1flca-
35. . tioms may be ;nclnded 1n_the actlvatlon message. If this -



fewer adjacent band frequencies may be included in the neasurenent report.

The sane is true if the frequencies of 35 the serving band are not
audi bl e, in which-case the tele- WD 96/ 37084 _
PCTMbBI 00272 dt t 9 band Phggeeggyes

I nclude in_t renent report nore adjacen an requ

t han the nunggﬁ glven by the network. The RGHEUs0372

adj acent band frequencies to be re-

ported is not constant, but

the network may change it as 5 needed. The nunber is affected by,
e.g. the current traf- ' fic density the network both on the

serving and on the

quantity.

eilé&eﬁﬁnbﬁ{s %ééh Sﬂ&@ !':6 nthe gleE gﬁ Egggmrs&s@% Igfo

fre- quencies of the serwnghe é{Lto .be reporte

sufficiently audi B a9s 1n
- mespAggr eander itietiw | usgdmaarideof the preheried @phe@ineps of

be Wescribed .

meny FePRaces| Fao wnmmm eanligt|

GSM DSC nul ti bandpapatathea. weg hthé’fﬁ@ﬁ?ejiﬂ%m Wgu%%%@efaﬁf tgdbekﬁgéinggd

dr api ngs,

mhlc
si gnal I'i ﬁgl R g&FiB?arﬁ*}%cFBWHﬁ %egiia"fhr ahBfi duowm W%cdndanﬂedmfyh
the .-~ inventmemsage. is used. If nbededg EBEMBofhEhEOQE 2kentof péng

sys_info nodify ppagagRcids tdbe monitored anEI e:ﬂ%{bsﬁq:o he CONLEnt s
of -a System Info

at the initial

10

15

- 20

25

30

35

st.

5b|s/ter nessage.
a bg P orted gis changed J.n a System InfoSter message

included in this message. .
_ According to the 1nvention, data may be trans-

. mitted to a ‘mobile station in at least ‘three different

ways, that is, in the stages shown in Fig 1, presented by
the circled numbers 1, 2 and 3. -

In the above, functions associated with channe1:

ass:.gnment have been presented The SACCH channel may be . |

tailored even after handover. In handovers controlled by

. the base station controller BSC, the same base station to
. whom the Assignment Request message was addressed also ac--

.tivates the new traffic channel and tailors the SACCH by - |

'means of e.g. a Channel Activation message or an SACCH_

.'telephone exchange, a CM3 (Classmark Information 3) may be .

Mode Modify message. In handovers controlled by the- mob:.le '

-1ncluded .in a ‘Handover Request' message, known per se,

which the ‘mobile telephone exchange sends to the base sta-

~ tion controller to whose control the mobile ‘station is

transferred Thereafter the base station controller may

include a SACCH Info field in the Channel Activation mess- .

age or "it may act:.vate the channel first and change the
¢contents of SACCH by an SACCH Info Modify message.,
Fig 2 shows the fields of a known dedicated_

) -SACCH_Info Modify message 'I'he fields 'message separator'

's:l.gnal type‘ ’channel number’ and 'System Info type' are'
obligatory, whereas the field containing actual sys-
tem_ info and the field 'start time'-are optional The -

latter field states when the next data transm:.ss:.on starts’

adj acent bands, tthe of day, or- a corresponding

LeduTRCr % Shat

e

v

of



bi‘le station is registered in a network and is idle. Wen the nobile .
iti on has been assigned a traffic channel, 25 after it responded to
agpglng nmessage (nobile term nated. ~ call) or requested a traffic channel
(rmbl le originated- - - call), "a cali-specific control channel SACCH for
si gnal - | ||ngmmom connected- wi th.the assigned traffic cheEnF®600272 ,
TCH or SDCCH, as is described ina proposal for an anend- 30 ment -to
GSM speC|f|cat|on 08.58, The mobile station noves fromidle node to
signalling on a call-specific control - channel". ' Ref er ence
is made to Fig 1, show.ng known ness- - . ages when a call -specific
control channel i's used.. The 35 bile station informs the net wor k of
its ability to suppBR¢. when it ends’ WD 96/ 37084
PCT/ FI 96/ 00272 . -+ Fig 3 shows the contents of 10 poss:.b]lrell tSy{sand

operation by sendi ngeg. ﬂafé’rrﬁét':.%?zsgf_é_ﬁ fdgR with spES 33e- EQ'& Agaa

nmessage i ncludes 1 pfornatio Cl assnar k I or mat I on

cont ai ni ng .mul ti banB*?PRf 5??&’5&%99 to the invenftiqn. fhey '\'/ﬁscsr"i‘gﬁhem‘ﬂ'l’alﬂie :
station.” HaviBg recEiebd téwtended BECH ahoammemeyshfet’ tdrl. lnheelssiatccmtams o

control.er. BSC deci gg 'f if¥ices of the £ n‘?.-'leé Eﬁ‘# é&e&bﬁiiesﬁ%ﬂcﬁhﬁ%‘a'

SACCH i nformation tatlored for parti cul ar I1e-statlon usi ng an
SACCH | nf o_Mbdi f.y. nEQs%@R%W&ﬁnM?Hﬁe r§8ueqﬂ%3?n§§¥£$e igoghe list maY be {£xiens
a System | nfo5 nessquentibedeofcindti oa Gse amﬂtnieo& aaaﬁm Thd ineysaged also

oo e 1y oA B M AR S thy fielg el E ARG
needed, Sys?@nllnfﬁgbfg a@#ﬁF?ﬁﬁs and to be reported', where the bits con- .
. . trolling the reportlng of the moblle station in a way de-
scrlbed below are placed This field replaces the field
’Sklp indlcator' in the known Ster message._ o
_ , . For- example two bits may be used to present four
-..15 - :alternatlves blts 00 state that among 51x frequencres to '
. be- reported must be. 1 adjacent band frequency, b1ts or
requlre that 2 adjacent band frequencres ‘are reported
bits 10 require that three, and correspondlngly b1ts 11
that four’ adgacent band . frequencles are reported
:..2b i . Let 'us assume as. an ‘example that a mmltlband
: moblle statlon has recerved on a dedicated channel in the’
ifleld extended BCCH frequency llst' of the 'SACCH message
'_'System Informatlon 5ter' a frequency llst, e.g. 20 fre-
quencies. Frequencles are from both - the serv1ng band and
- 25 -:an adjacent band. -Let us assume further ‘that ‘the assigned
TCH channel belongs to a 900 MHz band in ‘the 'GSM system
'.and that indices 1-10 of the frequencies on the frequency
“'iist are. frequencies of -this band.and frequency indices
' 101-110 are frequencles of a GSM 1800 MHz band (DCS band).
30 | 'The moblle statlon knows to whlch band each 1ndex belongsf'
' and which frequency corresponds to the index, so it is’
‘capable of measuring a11 glven frequenoles Let us assume
that’ the measured srgnal ‘gtrengths are in the order from
) the strongest to the weakest: :
. 35 1, 3, 4, 5,101, 6, 7,8, or 10, 102, 103, 104, '_105,



tem.InfoSter may additionally be sent to a nultiband no- bile station.
15 I n accordance with the invention, it is advant- -
ageous to include in this System |nfoSter message, known _ . per
se, .information about which. adjacent band f;equenC|es S tﬂgve .
nobi | e stati 1S, noni tor and how many frequencies .

be reported ?@Dt e network. The. nessage does not 20 Pwau@mmwnme sent
if the location cell of the nobile station ~ has no adjacent
cells from anot her band. The nmessage may al so include frequencies
fromthe current - band of opera- tion, _but it is preferable to

pl ace the frequency non- itoring=~information on thIS band I n

the nmessades Sys- 106, :|2i37h 150{13en1b91|‘ ofﬁlg Syst em | nf o5bi s. age may .
The nunber data sent int stem | nfo5ter mess-
alternativel'y be sent. |at e& P A& (BF'the®BboPgrapgement the mobifemsitattion

mes8ages have beerVaEkst Tepertnobi ke uPLépkoSRCER-channel to theClaRge sta-

‘requires in .a-nessoigm thésamrmé\; a%fa%@ét fr&%l.téztr%e%ona §§’ng( B%asgﬁeﬂﬁs?tﬁa; L on

Control | er hat i cti,va ragdi,o to
thet rressag)e Etf he bztds rstat bn &' ich Bbht reeRt fasguency Géthinatould be

Acti-vation' . nessaddM bandefrequenmes -Fraqeen¢ntinfdrRa®iodén idH Q4 Eéﬂ
c|emEnt L SACCH | s bang nay be 9‘%‘? B tflg’agé‘(’)?ﬁ%amngeaaés i
t he GSM specifica- 35In tlon etlznc ’on .
message. If this . - vagh the invention, the fleld num-
PCT/ 96/ 00272 . . ber of adjacent band frequencles to Bd re orted: igl epgpnt’
has been adaed t0S§Qeeﬂe§ﬁ§9e5tépQN§%§&EﬁEBBQaQE§sf%%%rmatlo% %net Qtnum- '

I ng .ear|
replaces the corr%FQpn% acent band frequencies that the moblle station

‘has to report on. If the informatlon glven requlres that a’
report be given on three adjacent band frequencles, the-'
_ list of the six frequenoles to" "be reported would be as
15  follows: : '
~° 1,.2,73, 101, 102, 103.
This frequency informatlon is sufflclent for handover be—
..tween bands. ’ : . .
| ' Should the network wish to change the number of
.20 - adjacent band. frequencies to be reported durlng the cofn- -
' 'munication, the base station has to send to the moblle
“station a new system_info Ster message For thls purpose
the base station controller sends to the base station a'
'SACCH Info Modlfy' message, known per se, Fig 1. In this
25 message the base station controller notifies the base sta-
" . tion that the information sent on the control channel is
. changed and more exactly, whlch System Info messages have
to be sent. The base station controller changes the ' Sys-
. tem Informatlon S5ter’ message to be sent so that the in-
30 formation on the number of adjacent band frequen01es to be
. notified in the field 'number of adjacent band frequencles
-',to be .reported’ is changed _ :
Said information may require that the moblle sta- .
tion report on, e.g. five adjacent band frequenc;es, in
35 ‘ whlch case the list of frequencles to be reported would be-

LR O



message and it is used while the traffio_ channel is mai nt ai ned.
| % the SACCH i nformation needs to be changed 5 during the

g@muni cation, the known ‘SACCH Info_Mdify - -~ . nessage. is used. If.
needed a |ISt of "t he ‘adj acent “band - frequenC| es to .be nonitored and
t he nunber of vmmmm es , ~ to be reported I s- changedr#Pe0272
System | nf o5t er nessage- l.ncluded-in this nmessage. -~ 10
According to the invention, data may be trans- - mtted:to a nobile
station in at |east three di f f er ent ways, that -is, in the stages shown |n
Fig 1, -preserited. by - " the circled nurmers 1, 2 and 3.

In the above, functions assom ated with channe] . 15 - .assignnent ‘have
been’ present ed. ‘ThelSADCTH: chH3final03yayl08e 105. tailored even after -

handover. In handovers cont rgiyaey baeasured the’ sﬁ:h’én?@ﬁeoﬁtﬁheoﬂré@ﬁr{dléser

BSC, the sanme base stgtkondto %\,h {-Pt < éﬁ grrrent Re u%st rresseﬁ%

addr essed al'so ac-- 1ed apg, P8R nefetF TTHGE A5 rtt\§%| i 2

the SACCH by - - 20mannmgan§ the Jen@ntaochanhelmobﬂ;e/asma@noneggagéleﬁ them

tS/;FS;hone - Modg_Madi hurwEsE 2. i:'ﬁibaih%il;i‘ﬂ\\éﬁts regafﬁobé@@l &Y a:ha;;mm]d e
X ange, pf or mati.en

i ncl uded i n- a HandSVEFrﬁeq%&?n%éw in fo %mg.&}(er The c°nt‘?/ﬂ‘ﬁ

the nobile tel epionthexrépoge awmdescribed bas@SM;tSPeciflcaSlon 04 08

control l er to whose:control ix*ﬂetH@b&JzEcﬁﬁéd Qhlarirer the netwotﬂca%%fn%r%@l a .
Thereafter t he base sé\&tlon controlle e.a.SACCH I nfo

fieldin the ChannePeR:ERbSY; THPTHRAs channgl SAC%@@%&#EE@I‘E‘BW%%H
channel firstoand chawgmanineadjacent bandoﬁtequencﬁessm-inb;néﬂ Syckén has

| nf o_Modi fy ‘messagecq J&eﬁ&?t on. Because BEJtRe %&ﬁﬁlﬁt?' dgnd mnBeIOWE |

dedi'cated .- A nf o d me :

separator', - . - . agjagFﬁﬁaPaF?pgreé‘%}%ﬁ?elt%eﬁbéPbgﬁﬁéd @2?’@% ’f]rﬁ’b“bly

type' are Lo adhtisgedoay, aldheimes, Ebe- ekample iwnd apattirulctuarea

Sys- - tem E\WEBraﬁﬂ%t R ftf&if’flét aéﬁsiw‘? tifte© &ptdgylalor Ta}?othe::SS
en The next "data transm ssion start

| atter f|eId -states
-.18 quan:l.y

_ The ‘described procedure is favourable as is does
not limit the’ number of frequencles to be monltored no-
 tified to the mobile station ln_the system_1nfo_5, Sbis
.7 and Ster ‘meBsages, .and therefore'the mobile.station inde- -
.20 . . pendently ‘¢chooses the frequencies’ with the best audibility
' - ‘at .each moment from both bands. In th1s _way the network
:recelves information . on both frequency bands and’ may_
transfer the -mobile statlon to.another band when needed
_ 2 In the above descrlbed case the 1nformatlon .on
-.'25 R the number of adjacent band frequenc1es to be reported 1s
placed ‘in an exlstlng f1e1d of a System Info message
- new field . may equally well be added to the” message for -
.transm1531on of the - number data. It is also p0351b1e to
L create a completely new System-Info type of message to be
30 :. transmltted on the control channel to transmlt the number
' " data - to the mobile station.
‘A requlrement set on the network is the capabll—
~1ty of performlng handover between bands' when' needed on
o " the baSlS of .the reports from the mobile station even when -
35 'the frequenc1es the other band are not the -best audlble,-
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12 and when it ends. o Fig 3 shows the contentsg
of a. possible . Sys- . t-em I'nformati-on 5ter nessage with space for ¥ ;
data transm s- - SI ‘on according to the invention. The nessage

i ncl udes a w09‘,§m4‘ field 'extended BCCH frequency list' and.the |ist
contains | the.indices of the frequencies that thePGHEHPI2Bt ation
has to monitor. The frequencies given in the list nay be fre-
quenci es of both a GSM and a DCS band The message al so _
conprises a half octet -long field 'nunber oflsfrequenm es 10 of an
~adj acent band to be reported' , where the bit¥ con- ' trolling-the-
reporting of ‘the buabi heesbaéqﬁatéryaaml@ This places E?E&PQP ﬁg&gﬂé\\me

| d. This fi | | Ki t
Et 2(r:erressalgz ' ﬁ{eﬁEB &5 quSF E}E%T'gh’wol lr)ll tgarrgy be used to

present .four 15 al ter FMIQ@‘Ganﬂﬁ9$ & et invdrmtion iz tHat fEUSpE es
to. . - be Fepeh! SE St e D onda il i tl?r%mihfe%%ﬁtiegﬁéﬁu&é& Siitbe
requi re gt 2 agh?centt ﬁf’g uen ies are r 1% 10
require that “t hrei ane ¢ o Pk f5R ﬁﬁ‘l’ Bty b lrep°rted is tgrppemibeed to
adj acent band freﬁd@hl:ﬁlé@mi @obdper seak 0 only, and theﬂeﬁbz*estaéseﬂ%&is- an
exanple that a rm{néhbaag i | \Y;

es ‘not - caud@béén%aséi%lg@a( %ﬁ%ﬁ &d g,y T?bs’tle'o .

dedi cat ed channel ext requen

t he SACCH rressageSLatgflrﬁ SRS FPPoARS BARA -, f [ equency Iist, e.g. 20 .
fre- quenci‘es. IrFthguprefesred cersainmemith: otfhEhéeiﬂ#étQ:it&ﬂQ&nd

25 an agipacent rHyl. Uggass S ned
TCH channel. bel or S toslg,:i:m is % lbagiﬁn(f ‘{Bﬂél&ﬁ(gﬁ\ﬁltﬁ?tlgm S5 (thg{A]
[

i ndi ces 1-10-of tHE 1Ty BVEREieR T‘?’équ@ﬁﬂ?"er: be applipdt adse in |
frequenci es” of t heenieeticamwitthequgnoyhendintitiple access md®Hod Gt as

" frequencies of a &4 WA JMn h xf ﬂ?%&egg) comy 3 eredls mobj e Station
© . kriows to which band}% I ndex l‘ , ¢ _ M%)n Qr\l\ﬁl Sﬂu?’?‘é’ﬁ c’f A
¥ \.--'corresponds to t HE® '
The above descrlptlon and the accompanying draw-'
.ings have been presented by way of - illustration: only It
: w111_be understood by ‘those skllled in the art,that vari-
-"ous modifications and variations may be made to the pres-
ent invention without departing from the scope and spJ.r:Lt
20 _thereof wh:.ch is def:.ned by the appended cla:.ms



capabl e of neasuring all given frequencies. Let us assune t hat
t hé measured signal strengths are jJirssh t he strongest
to the: meakest - 35 1, 2, 3,

= 8, 9, 10, 102, 1'03
104, 105, 35 . - - ... \\D 96/.4 084 Rsp."""’ : -
PCT/ Fl 96/ 00273V09%/37084 _ Tl 20 13 : PCI‘IFW@OHAO?
108, 109,  110. - "~ 1na pri or arf“arr'ngenent-the_nnbLLe '
station - woul d report on an _uplink SACCH channel t the base seta-
tion-the six best audible frequencr es, ‘i.e. frequencr es 1, cet Has
5, 101, which all, except frequency 101, woul #6be ﬁﬂm,’
frequenci es. Frequency i nformation- on an adbfcent
too scarce for handover. betmeen bands. . . I'n accordance mnt
the i-nvention, the fiel d.' num = - ber of adj'acent band frequencies to

be reported” in.the 10 %)’St'émlhnif) RN eNBeS t trék%taﬁ wtﬂrarta&teaeton
a

the num - ber acent ban enci es tation -~
has to- report on. If¥ ?H%eiq]ﬁegﬁfa e '\?’g ng:ﬁ??%sgttaﬁ&f’nﬁ a?‘gdﬁfﬁt 8§Rven
on three adja%ent ' buiehd reapaile of, cqnmsnlbating)fWiﬁte tehiex Hassqmractuesst onbe

reported woul d be aghe lfrequendyl 8%Sany fre ehc Pand, Qﬁ’& irg-%ic}p% stéem
This frequency information i suffrcr “g_%ndover - tween, bands.

Shoul.d ‘'t he network. W sh to & 8o o aaﬂ?%{:%?tt spakien in-
frequencr es to be r’éqmmattad:rdm rtget ﬁeeqmncies that the mobile station must

' pmeasure, and the mobile station transmits to the network a .
10 measurement report containing a number of measurement reg-
'ults ‘of various frequencies, . ' :
~characte r i zed in that the network also in-
. forms the mobile station for at least one band outside the
' . current band of operation -of number :data 1nd1cating the
- 15 minimum number of - frequency- measurement results that the
- 'mobile station should_inform-in the-measurement report.’
N 2. System as claimed in claim'l, charac-
terize d -in that the number data informs that the
. _'measurement report should contain exactly the number of
20 frequencies from said at least one band outside the - cur-
N rent - band of operation given in the number data. . _
3. -System as claimed .in claim 1 or 2, char- .
acterize d in that o -
- .~ a ‘number of neasurement results, given'in the
25 'number data, of the frequencies w1th the highest audibil-
B -ity from said_at least one band outside the current band
- of.operation; is placed'in thé ‘measurement report, '
' ' measurement ‘résults for the frequencies with the
. 'highest audibility of the current band of operation are -
30 - placed in .the remaining space’.in the: ‘measurement report
- . 4, System as claimed in- claim 3, ‘¢ h arac -
_t erYized in that if the measurement results of’ the
-current band of . .operation are fewer than the remaining
_space, more measurement results for band- frequencies out-
35 '.side.the current band_of operation are.placed in the re-

* c L M S *



muni cation, the base station has to send to the nobile station a new/»

system. i nfo Ster nessagge - the base station T
control l.er 'sends t.o the bnasssftssrmsasm - "SACCH_Info_Modify' nessage, -
known -per se, Fig 1. In-th| S REPLACEDressa the base station controller = <5

notifies the Wougsfba- i nf ormation sent onthe control
channel i's changed and nore exactly whi ch System Lnf o

to be sent. The base station controller changes the ' Sys-

tem Information Ster' message to be sent so that t helh asBeenR
on the nunber of -adj acent band frequencies tq ”F
field ' nunber of adjacent band frequencies :

changed. - . Samdinﬂﬁ@rstpéde).n may require that the nmobi | e s a-

tion.report on, five and f cjes,.in 35 _ whi ch case .
the |ist of frequenC| es toa‘% por"é3 {ﬁﬂ“sdge] claim 1, ¢ h\g [ 7084
PCT/'FI 96/ 00272 terize d in that the number data magdbe changed -1,

101, 102, 103, 104, .105. 6. system as claimeHOYhNGIARASUISH §he, sirength
of the frequgncies, . ¢ .o 5 iz I’éOtIfledta d hosen t'he frequenci ¢ % e
reportedin a .- . Tandes & the BH" ?%éiarﬁﬁ)lllsegé?a‘tll-'@hthe_

notifies them . Same megsageh@snhsheolkst nof afrmpmessnt report sent on -an

upl i nk control channet, SHeeldm Qsac&ﬁ@iﬁ@d”?ﬁngiaz_mq‘%zc%t ecpts of o
the report are-des rétt?d i.n ,GSM s emhggtlon -
I n, the descri bed manner T He nét fork 4Bnf8apnthe. number data d@dl%éfﬁédln a

control channe] - smmct imggisagenf or mati on on S .
io - . ‘8. System as claimed in claim 5, ¢ h arac ~"y.
: terized in that during the connection the network::

transmits a message in which the number data has changed
9. System as claimed in any one of the preceding' o

claims, cha racterized in that the system is a

15 . " time diVision multiple access (TDMA) mobile telephone
system: ' : o

the

10. System as claimed in claim 9, charac-
terized in that both a GSM and a DCS frequency band
. ~..are in use in the mobile telephone system . :
- 20, - 11. System as claimed in claim 10, charaec -
' ‘teriz e'd in that the number data is included in one
.0of the system information messages (System Info) trans-
_mitted by the network : g . i -
_ 12. System as clained in claim 9, charac _
- 25 ter 1z e d in that the message containing the number'
data’ -'s transmitted on a dedicated control channel
_ assoc1ated w1th the connection. |

DT



51@ how many adj acent band frequencies the nobile station has

t‘Q report on. Because of the changeability, the nunber of adj acent
Jpand frequencies to be reported may be flexibly - adj usted at .
‘al'l times, for’ exanple in a particular area S ac’cordingto o
traffic. d_enmmgmlmne of day or -another-15 =~ quantity. ' PCI/FI9/00272
The descri bed procedure is favourable as is ‘does not limt the -
nunmber of frequencies to be nonitored, no- . “tified to the nobile
station in the systeminfo 5, 5bis - and 5ter nessages,  .and
therefore the nobile station inde- 2(3” pendently chooses the
frequencies with the best audibility ‘at each noment from both
bands. In this way the network recei ves informati-on on both
frequency bands and ' may transfer the nobile stati-on to another _
band' when_ needed. - , ' : I'n the above described case the -
i nfofmation.on - 25 the nunber of adjacent band frequenC| es to be :
reported is —— placed in i ng fleldlo'!'—g'systemlnfoL"_"
message. . A -MS “tnew field y well be jad &td the nmes a&ésc
for : ' pafri ssicon of . t er data. It ‘Bl'so possible o
create a conpl etkl ¥ masshesic OHANGE | ype of message.to foe 30 |
transnitted on the control(cmpnnel th {EBASSMARK ICH 14 . daja |
to the nobile st At o= yarg &) U|rerre(mv|3$et on khp network. |s the }
capabil- - - ity of. perform np pbahds when needgd
on - the basis of -the repor]sl|f ﬁg st ftion even V\/ne1-
35 '+ the frequgn i es'the ot he\r'bémi ql’sr@%{%{lkfﬁ augli bIe . :
WD 96737084 . SYS_INFO5: : “PCT/ FI p6 00272 -
' SYS_INFO 5bis |
@ e SYS,_INFO Ster 1 ] assienment
- ' ' ICHANNEL ACTIVATION L REQUEST -
e B : , (SACCH INFORMATION]
| VsvsinFoonsaceH | [
) e SACCH INFO MODIFY
| _ —
SYS_INFO ON SACCH L
S - RRMANAGEMENT . .~ - .
INFORMATION ELEMENT PROTOCOL DISCRIMINATOR -
'SSAGE SEPARATOR . -
| | -MESSA . NUMBER OF FREQUENCIES
c: | SIGNALTYPE 70 BE REPORTED 5
" | CHANNELNUMBER - -
' CHA. O TYPE . |SYSTEM INFORMATION
A _§‘LS_='_NF_S_INT:O : " |TYPE Ster MESSAGE TYPE
- NFOGYSITD) . [EXTENSION OF THEBCCH
, L STARTT S " |FREQUENCY LIST.
' - - ' - |DESCRIPTION -

FIG. 2 . Fe.3



C g '
15 . but. are adequately audlble Thi s pl aces speci al reqU|re-
ments on the handover al gorithm

i nvention is that the sys- 't em_i nfo 5ter n 26 2 CENMENT ot dei n
i ncl uded nunber of 5 adjacent band frequenci eddE&Ne—repor i
transmtted to a mul tiband nobil e station ohl} t he
enbodi - ment does not cause corrpatl bility pkobl &€ré ;
stations operating on one band. Lt

enbodi ment of the invention the 10 radi o syste"
mul tiple access (TDVA) syst em SHRE™Pnvent i on ng ﬁé
apgllgq also in ronnection w th any other nultlple access nethod suc
code division nmultiple a g%;%f% 0 i ple
access (FDWA). 15 1.7t 1159 ﬁBﬁ%él gk\éltgg ' ?ﬁte:ha%%olr%%gn%u ng
draw : twongselqamdyebanpiseaadtedthyba\ay etatllbust pnd vpbblhe ystat
wll be undﬂéféﬁgd é%a{ c?eofkéérl\r%ﬁli&éfﬁ%%%thh%thev%ése stationdh

nodi ficatio ations nay be nad res- ent 1 nvention
Wit hout depathenfrequendye ofc ey Fremisnayt band, andcirdrfhichsrsten

cée;: Rgd by the app‘indggllelcﬁéﬂiﬁork It:ratnsltn:n.ts to a mob:.lehstatjlon in-16
_ - . ul_ar i I e t.el ephone syste th at Jeast two -
frequency baf@smakdoR af % %‘t’)%gﬁe&?é'eénd: | S% %%ﬂe station must

measure, and the mobile station transmits to the network a

measurement report containing a number of measurement res-
ults of various frequencies, '
characterized in that the network also in-
forms the mobile station for at least one band outside the
current band of operation of number data indicating the
minimum number of frequency measurement results that the
mobile station should inform in the measurement report.

2. System as claimed in claim 1, charxrac -
t er ized in that the number data informs that the
measurement report should contain exactly the number of
frequencies from said at least one band outside the cur-
rent band of operation given in the number data.

3. System as claimed in claim 1 or 2, char -
acterized in that |

a number of measurement results, given in the
number data, of the frequencies with the highest audibil-
ity.from said at least one band outside the current band
of operation, is placed in the measurement report,

measurement r_esu__lts for the frequencies with the
highest audibility of the current band of operation are

| placed in the remaining space in the measurement report.

4. System as claimed in claim 3, charac-
t er ized in that if the measurement results of the
current band of operation are fewer than the remaining
space, more measurement results for band frequencies out-

side the current band of operation are placed in a re-

L) O R



tlons capahl e of comuni cating with the base stations on the frequenc of
any frequency band, and in which system t he ne Sto to a
nobile station in- fornmation on the frequencies t hat ‘f; ' el

must nmeasure, and the nobile station transmts to thé brrent

report containing a nunber of measurenent res- ults @ | es,
characteri zedinthat the network also i ’
station for at |east one band outside the,gurrent ba d 0 .
nunber data indicating the m ni num nunber of frequency il t s

t hat the nDbHL 1&1&% g%aggould informin.the neasure =¥a =
2. Systemas C alne laiml1l, char ac- Iz |n that the
nunber data inforns th&t tqiéstrﬁffas%ﬁeﬁ‘éﬁtl“\eép&% §H@ﬂ'|"ﬁ :bonFaPnae’iaétFy t he

number of fregugngi gs,f eom Sahdtﬁhtl %&t r@i&@)&aruia@atﬁaﬁebéhehaﬂgedrent
band of operation glven in the nunb §ys£en1aﬁ cl ai med

inclaiml1l or 2, ¢ h aér X§Q?W:%?rcdaim%édlnlﬁ%ﬁﬁﬂ l Bnber of
neasurement rgsgltse @i yer iend hénnuhbher tHat aumblext idatar é.@pugliwleas :uml thet he

hi ghest audi bi | - from sai st band ut side the current band
of operation,53%8¢ pTéﬁgaanth hﬁe&%ﬁ? HEOEQ e measur enent
results for the frequeHC|6ysﬂ&M1aSuclaxwmétlaudﬂmﬂmtA/Qﬁ 2 hecchraent - band
of gperation gre placedsip Ha ISR SRECRupBE QdBAY SRML BROL
measur ement reeparated mﬁ§S§9ﬁrent band of operation are fewer than the

remai ni ng space, nore geagyLiEiad eeihlmebioriPapdaikeBiensi BSaodta &ide
the current band of operatlon are placed,in a re-
terxri e d 1in that during & - connection the network
transmits a message in which the number data has changed.
9. System as claimed in any one of the preceding
claims, c haracterized in that the éystem is a
time division multiple access (TDMA) mobile telephone
system. _
. 10. System as claimed in claim 9, charac -
t exr ized in that both a GSM and a DCS frequency band
are in use in the mobile telephone system. _
11. System as claimed in claim 10, c ha r a c -
t er ized in that the number data is included in one

of a plurality of system information messages (System Info) trans-

mitted'by the network. : '
12. System as claimed in claim 9, c harac -

t exrized in that the message containing the humber
data is transmitted on a dedicated control channel

associated with a connection.
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ﬁi malnlmg space. 5. Syste asaéacl ai rred in clai m 1? c tpamg’é 69(33

L e-r i z ed in that the nunber dat I8 @8 Red _ 6. System
%clalmadlnclalmlor 2, char-acteri zedinthat the number
a is given in the same nessage as the list of frequencies. % 7. -
System.as cl ai e claim 1%@3% I z e OQIMl _hat', the .
nunber data is gmn?l n.a separate &Om'ﬂ’&c 115% Syst ent cl ai med

| nt cl alk M SINTERRATIONAL APPLIGATEON mnsﬁnd unmrm WMPEﬁmmwcb@n

net wor Ibll L TS mwhrchTtgTomber—data—tras—cthan cu

9. Systéérd5 ““’"f" ne%&ﬁﬁégn; gne of t1§|1p|(’éb'éﬁ‘i“fﬂj"’b?"am“ 'd"‘"FFg r aWO P6/37484

"z e d I nEMAIBhe systemis a time ] rahe bl 56 S 1 KDoA 155
e d—A—elak-m-8—Cc h-a—t—a-—0c - -

tel e‘phon-e—s-3,Ls-t--e4c|:u—--—lrc\,—8\'°'r e

ter.i (er ﬁudmaoﬂn hbiladd ke CSM. ﬁ@ﬁm&mﬁ?mi)ﬁﬁ&mﬁmb%ﬂwm AUDaZ 88, BBE, BE,
ITDbI;‘l‘e t el ephone system- . 11. System asAciHa DE‘IDK‘,EB.IBS]H.GiB GE, WUz,
r a ¢ -| 42 istemations) h that lsthﬁél*ﬁﬂ%zv‘s

pEPS) flat a | » LV, MD,
plurglijfty of systeminformation messages ({Syst ﬁ%ﬁ%@ﬁfﬂl@g Tmlﬁ'"g@'f}gyugaﬁ'
pate@® (KB,

net wWor K.30) Priority Data: 12. System as claimed i h cl a I8, MWZSICSZ, UG), Edrafian pateat

e d in |that ¥HE nessagoMenPHi(KOHY t he Tber % @ﬁ@n%c@@m’%
dedi catjed control channel associated with §H),-OAPI patent (BF, BJ, CF, ca. CL, CM
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(S4) Title: MULTIBAND MOBILE TELEPHONE SYSTEM
.(S7T) Abstract B

."The invention relates to a mobile communication system that is a multiband network comprising a plurality of bands. The 900 MHz
frequencymngeoftheGSM system and the 1800 MHz frequency range of the DCS system is used as an example. In accordance with the
invention, the network transmits to the mobile station information not only on the frequencies of another band to be monitored, but also on
how many monitored adjaeent band frequencies the mobile station should report. The number of adjacent band frequencies to be reported
4 on, given in the information, is not constant, but the network changes it as needed. In this way the network obtains adequate mfonn.mon i

onmeadjacentbandﬁequenciesmperfomhandoverbetweenﬂwbmds . )




