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NEI GHBOR*CELL LI ST CREATICN AND VERIFICATICN S 'cfﬁgbwmﬁmi
.TELECC]\/IVUNW@WVW SYSTEM . . . BACKGROUND OF THE | NVENTI Cﬁ

Fi-el d of- the Inventlon R "a This invention rel-ates to nobile -

‘t el .ecomuini cations . systens, and nore- partlcularly, to a method and
systentfor L bU|Id|ng a nelghbor ceII nmeasur enent- channel 1ist. for-

nobi I'é station handoff 10 - Description .of the Prior Art -
‘In-"a cel lutar -nobile teleconnunlcatlons systemthe user of a' noblle

‘station conmuni caNEIGHBOR CESLs JJSTMCREATION RANB JERIFICATHON interface = - .

‘Wwhile. noving  about " .the ea of the system-
"The radi o “-'_“ |nterfaceI%e%wgﬁhggﬁﬁéﬁﬁgggFigﬁgsggg?gﬁ and systen¥ is
|nplenented by providing base. stations. dlspersed o throughout the
coverage area of the system- each capable .- of radio conmunication -
wi-th the nohmummsnaunnnoromnmaxﬂvguwzon mﬁthln the system [n a typlcat
mobi | e t el ecommuni gat i ons . ) stent each base - station - of - the:
systen§ controls. 4 - W thin a certain geographlc coverage

aréa - idealyysg mﬁﬁ@ﬁﬁggsﬁ P¥1§ sXEEOmaioﬁgaesltesmqnacaetbns

and. a nobile station ocate In"a particular

communi cat eSSytst&ns hearbhdworet pairtdcudatriyl, | togatheithod and Mtlem foken a.
call i's initiated by the user of a-mpbile ~ :station, ‘Jeceived at-
the Systen1fbp1&dﬁﬁa|%a§@bghbﬁr cell measurement channel 11s for

moblle statlon handoff

In a cellular moblle telecommunlcatlons system theh
user of a moblle statlon communlcates w1th the system.';
':fthrough ‘a .radlo 1nterface whlle- mov1ng _about the;_
;515 . '_geographlc coverage 'area of the 'system o Thellradio,i
L .'~1nterface between the mob11e statlon and system 1s-
'fflmplemented by prov1d1ng base statlons' dlspersedd'_
'throughout the coverage area of the system, each capable S
- of radio communlcatlon w1th the moblle statlons operatlng'=
20 :jw1th1n the system In a typ1ca1 moblle telecommunlcatlonst"
o system ' each base .statlon Of_7theﬂ system controlsf'h
"icommunlcatlons w1th1n a certaln geographlc coverage area
l'ldeally represented by a. hexagonal shape termed a. cell
' .and a moblle statlon whlch is: located w1th1n a partlcular a
_25"'_cell communlcates w1th the base - statlon controlllng that'
cell. | When a call is 1n1t1ated by the user of a moblleh
.statlon, or recelved at the system for a moblle statlon,
the call 1s set up on radlo channels ass1gned to the base ﬁ
:f statlon controlllng the cell 1n whlch the moblle statlon_?'.
_30;::dls 1ocated _If the moblle statlon moves away from the_

'orlglnal cell in. Wthh the call was setup and the s1gnalf-



“the call . |s set up on radlo channels asslgned to the base ttstatroh-

-coBt{oII{n? the cell in: mh;ch the nobile station 30. . .is l ocated.. .If the:
nobi | e. stat] es.. awa rontthe S oori I /SED 2 cal |-
was set.up yf?ogj'foﬁg%a gnal L WO 97/ '06648gl el -C"e;l - nmrsmnﬁlomaz call
PCT/SE96/OO982 S SR | o+ -2-° . strength on the .
radi o .channel s of' the orlglnal ceII - . meakens the. systemw || affect
transfer of the caII - radi o .channel's ‘of . a base statlon controlllng
anelghborlng - ceII |nto whi ch the Thbil e station noves. Asthe rmblle'

5 station user continues to-nove. t hr oughout t he system ' ntrol.

gt;mttlge cg?: str?ﬁthbeontrta}esfea?eq ghanneksieof |t ﬁel‘ﬁﬁlﬂ*’i%
is transfer of the cal I
t er med handoVéPkGPSha fSystem Wl{i ?%ﬁﬁﬁﬁftr%%%égg1§§ ghgocgﬁhtg#ie

the call - '§ad§n8 cha t\éf@f £hde %%Qt@.oﬁhéaﬁeréllbﬁ a)rﬁe/iglﬁac&dﬂtglate

Si gnal rengt OI’ two way. comruni-catl ons I.S. requires

.SUff'C'ent Sb@&a|1ntbeﬂ@hhhathbombbhﬂe séesiiver moveshe As thﬂnﬂﬂb%ﬁ%tatlonfd:
and recelver of the base-statiqn.to which The |

si gnal s5nust skafdase $BE¥I cpBLinpes|sto m??ﬁoﬂﬁ%qﬂ‘é%‘i hﬁ‘etﬁ??dy%ﬁ/e'ﬁm se ..or'

i “teffe_fe_”ce Ifedi® of  tn@' CogN | flafNenBe! eebkharert@a el | vendandof f -
it s o cessary t hat 'sone sort ‘'signal = strength or = -

interference nd iior IRASHE EIEd apoohesscbel us@thist ctransfemm%rinhﬁe .
whi-ch of the neighboring cellsis to, be sele ted 20 g
exi'sting systassl thromeesshy é?%rﬁe]plf an%stserme Er%d%% %Oléanﬁgg makl ng

measurenments at- t

:SI gnal s .t ransni ttg—gancf%ﬁ# Vecgasn of only be n%LEQQQ:Q 'v@g ?i‘setﬁeat bQﬁ]i 0fg -

10 _,.transferred to radlo channels that prov1de adequate 51gna1

' *strength for two way communlcatlons "i ThlS requlres L
._suff1c1ent 81gna1 strength at both the recelver of the:
'moblle statlon and recelver of.. the base station to Wthh'.:.
ﬁ}handoff is made The s1gnals must also be suff1c1ent1y:':

?;dfts, - strong . 1n relatlon to any noise’ or 1nterference that is
o | presentlln the network For effectlve handoff it is:d
i necessary.'that - some . sort Lofﬂ s1gna1 strength tori?
_1nterference' 1eve1 'measurement process be used 'to“:l
: :determlne whlch of- the nelghborlng cells is to be selected.ib.d[
20: . for handoff In ex1st1ng systems- the measurement process y
| ﬂals done by elther maklng measurements at the recelvers of
'nelghborlng base statlons on 51gnals transmltted from the_-

. 'moblle statlon, or by maklng measurements at . the receiver

t of - the moblle statlon on slgnals transmltted from“v
-25 : }nelghborlng base statlons | The latter method requlres,
| -"hthat the moblle statlon be ‘a part of the measurement

"h'process used to select a. cell for handoff L

In analog cellular systems operatlng accordlng to the

%“_EIA/TIA - 553 Moblle Statlon - Land Statlon Compatlblllty.

30'p';Spec1f1catlon (AMPS) handoff measurements are done’ solelyic

.at nelghborlng base statlons _ When s1gna1 measurements-



nDblle station, or by naklng neasurenents at the recelver ' h.'ﬁ of fhe -

‘mobi l e- station on ‘signals. transmtted front 25 “ nei:ghbor.i ng- base :
stations. od7lesédser net hod requires = - .. . that the ‘nobi | BCESE6/WAS20e a -
part of the-neasurenent- .. process used to sel ect ‘a cell.f or handoff. - |
I'n - analog cel lul ar systens operatlng -accor di ng to the - EIA/TIA - 553
Mobil e ‘Station. - Land Station Cbnpatlblllty 30 ‘Speci fication . (AMPS) .
handof f . measurenments -are done solely . at nelghbor|ng base statlons

Wien S|gnal measur enment s - L MD 97F6%B48

PCT/ SE96/ 00982 made at the -

pase station ﬁ@QQt%ﬁrﬁP?ﬂ?ﬁﬁﬁaéeaFhOFhBrEH%¢EH$ °°Veraﬁﬁﬂdnlqﬂﬂ<S%F§ePﬁat thejjz

ig[le“gth o B80T 3B caREC L che oEHMRNTUE o BLGRAL pelededd A

has faIIen ertain t he base”station |nforns

the nobile ~ fpomsa mGBiIIQ swmtdsxe {ES)ved o ratl]ofhatméaays:erhamoveyst em
area in which-the cell is 1ocated. The MSC.then-initiates g t'he handoff
measur ement’ pAceertainThbresodddetbephase Statl@PaﬂP€9§m§ftﬁﬁ

cells -tp nonitgQ he t h -.:
current ?adl oswig ﬁ n%?tl‘%?fgqeras@qsé'ﬁeggtsgophggl Eﬁen%’pn%éégﬁélgt%)h&e% ! .e e
strength Of area’ ihewBidhalhe cAflt Qs NeRaL¥ENT Thé MS@Stlﬁé}ﬂ'Qtﬁltfﬁiiéss .

tront; - -each base station:that recei:ved the neasurement order, . the
MBC wi | I i hen thei thandoffandeasuvement - @anqcersa}m t fae MSC  eyderht. hase to

Mo nar & oy e e el e S0 Eng a8 LUPRIEPE, RSB Vo0
associ ated W ihaiRitted WY MO -f6b]E0 SHAIGH Non Waheh chavert! atddns
recelve the .- measurenent. order framthe -MSC. The nei ghbor cell" I|st
L 10 u.channel ass1gned to’ the call and measure the strength of
-;'the s1gna1 After rece1v1ng the measurement results fromll}”lr
:Aeach base statlon that recelved the measurement order, the_;
L .MSC w1ll then 1n1t1ate handoff of the call from- the
:tcurrent cell to the cell contalnlng the base statlontl_
°.515l '_reportlng the hlghest recelved s1gnal strength " The MSC”'L'
| l;_~uses a “nelghbor cell 11st" that is- assoc1ated w1th the:
| current cell to determlne wh1ch base statlons receive the;t
:measurement order from the MSC The nelghbor cell 11st
is created and set manually by the system operator and;
20 rremalns flxed unt11 the operator later manually modlfles
| .:gthe 11st - Th1s type of handoff measurement process:;.
:~requ1res a 1arge amount of s1gna11ng trafflc between the.
yMSC and the base statlons of the cells contalned in the”
':nelghbor ce11 llst ?ﬂ ThlS s1gna11ng trafflc further ;'.
) 25;' 'consumes.many proce831ng and 31gna11ng llnk resources
a . For this reason the number of cells 1ncluded. in the N
ﬁnelghbor cell 11st must be 11m1ted The llst 1s typ1cally: ) -
L conflgured to 1nc1ude the cells whlch 1mmed1ately borderi_n'
L=_the current cell If hexagonal cell shapes ‘of - 1dent1cal'f_,h
t30h:f.s1ze are used ‘to model the system cells' coverage area'

_there w111 be s1x borderlng cells



is. created and set nanually by . the systentoperator and 20 ; rreharhsffrkedfh;

until the operator | at er: ‘manual [y nodifies. - the list. " This type of
handof f . r g]},&:ﬁgt proces . .requires a |arge anpunt RCT/SE990092ng .
traffic bet’ - -MSC: and" the base stations of the cells. contained
in-the nerghbor cell* list. - This signal i'ng traffic further_ 25
Consunes -many- processing and srgnalrng link resources. . .+ “For this.

reason the nunber of cells. |ncluded In the .nerghbor cell. list nust be S
limited. The Iist is typically - coﬁﬁrgured to-include the cells- whi ch
|nned|ately border . the current cell. "If-hexagonal cell shapes..of -

identical 30 - siTlee anatured 6f utmjebpetrratlosysmémd;gﬂtﬁl Ggilcétl ge ar ea
there wi'll ‘be six bordering cells. ~ WD 97/ 06648
PCT/ SE96/ 009ggommunications systgms, ~as .oppo RSt lﬁl'g‘-'ﬂ(ﬁg t ﬁglébl&r?gt i on.

ki Tufas ' Cby¥kBe, g11oBOSIUY, S M) SfEapdfesibhe-iobsat k00

oms that .t measurenment process be
perforrred at f:@?fd?tbédea%t athenmobida @t&ﬁﬂo&h of nhesxamge “of yphesef
systens, -are Systens operating.according to. the | S-54B EIA TLA = =
gl | ul ar5 Syst eYPERBadt Meyistemsi | %rSt gYBBRMS °Pera(-F-895EBF°rdBQ§e te fhegn
mpatibility St | t t | | tiple
access (TDMA)T Sﬁg %QA/E&A %e Biar: séﬁ% ﬁﬂgl ﬁSgé ﬁgbﬁlg %b%ﬁf@ﬂ iple.

nsntssr node [ S use

conmuni _Catlon%:tsl.ﬁ)zm) betyagn Si:atta.@ﬂt Torpheibalicg Seahdard ar Imhis-can at|on _' N

are’ transmtted on radio ¢hannel s that al'so .rmay. be used for
connunrcatronsybsewsemhﬁh¢mmﬁndixmﬁi%mammbﬁlﬁﬁﬁ dscﬁéstWEDMA) Slﬁﬂ?#erent

nobrle statrons The  communi cat i
_transmgss(n).on mode. ‘i?;s ar edcarrl (?[d TDMA, communlcatlons
10 _between a base statlon and a. partlcular moblle statlon are

transmltted on radlo channels that also may be used for[
..communlcatlons between the same base statlon and up to two_j
'lh dlfferent moblle statlons The communlcatlons are carrled
"-'-out through data or d:Lg:Ltlzed vo:Lce s1gnals that are-"_: _
:15}¢eatransm1tted bursts 1n tlmeslots that'_are tlmefh:';'”r
| _multlplexed on the radlo channels Each moblle statlon]
1n communlcatlon w1th a base _ stat:Lon is ass:Lgned a_'_-..j_ U
f-tlmeslot on' both the reverse channel ‘and forward channels h;_“
-”The ass1gned tlmeslots are unlque to each moblle statlonni
20 -_sb communlcat:r.ons between . d:.fferent moblles do not _' .'
| '.'ilnterfere w1th each other The handoff process in IS 54B _:d
- is’ known as moblle ass1sted handoff (MAHO) 'In MmHOﬂ"
_handoff measurement is done at the moblle statlon durlng'
'1the tlmes when the moblle statlon is nelther transmlttlngf:'
'.25h,_'1n the aSS1gned reverse channel tlmeslot nor rece1v1ng in
. ”lthe as51gned forward channel tlmeslot - Durlng the times
”between s1gnal bursts :u1 an ong01ng call theimoblle;
'statlon perlodlcally monltors radlo channels of each basei
‘fstatlon located in close proxlmlty . .The control channel-' :
30 uof each nelghborlng base statlon 1s typlcally used as theﬂ_:f

“'measurement; channel.' “.For each on901ng call -the



'out through data or digitized voice S|gnals that are 15.. transnttted asq.f"

bursts in tineslots. that are tinme" o nultlplexed on the radio .
channel s. ﬁ%ﬂgﬁ)l le station” .~ . i n ‘comuni cation with SPOESR608983t | on
is aSS|gne a ‘tinmeslot on both the reverse channel and forward .
channels.- ~  The assigned. tlneslots afre unique to each nobile statlon

20~ .'so. .conmini cati-ons betmeen dlfferent mobi.l es-. do:" not . IR
|nterfere wi-th each other. The handoff focess in 1S-548 S is knomm L
‘as nobi | e assisted handoff ( MAHO) .. I'n: NAHO".i-- handof-f neasurenent

‘i.s. done at’ the nobile station. durlng : the tines mhen the nDblle

station i s neeslserementshanngls 2se Conhatﬁéda§§t§@@d
ti-mesl ot nor recelv

During the t M © e galectp sHATSR B e r%’%‘rﬁﬁégg%aﬁbgum"%m
mbile g&t@arfn tp&r'heégattﬁgmthteorsaéaeqi&uemnnexsrﬁtemcrbpase

station Iocate ose proximty.~. The control channel - of each__g
nelghborlng h@ﬁghﬁdﬁinyt|haéeqnstﬁtiomsed ahettmoblle -sm@g;qmemehso o
channel . . [For- .each ongoing call - -
PCT/ SE98/ 009@rasures the. ?ecelvedn%ﬁFrEHg el%nagg1 coﬂ‘t‘ﬁtﬁ%ﬁ in.
the.nei ghbor ‘_,t%eér{n on '%ﬁicﬂf él{% Q:%Ill |g}smtpfg'béé’@u§gal | g p,ﬁgggggl ng.
In . addi Reiiid nmeasur: ‘the- neasurenment. chanhels o

nei‘ghboring’ éﬁﬁﬁaoﬁtﬁéaﬁﬁﬁes the rnteitedssagnem _sdremgth onntheaees the
received signal strength on the current, - channel on which tge CE .
proceedi ng. MaRdimbrhannels agdatreRsiLs e (MRAFREISRY TpEhaFs Pength
on..these. rad ang. smi t u n t 9
the current tﬁﬂe %ﬁ%{lc”fﬁﬁﬁgl 18RS biet bR -PEAE BEQ@ EtéE§H £nk

e currenf base station orward S

t hese ﬁbasurQﬂﬁﬁ&af&éuthésbomeasdﬂﬁmendfrésﬂlts tormhs\mstsignﬂlthErength |

_on the current” channel- falls- - .. :
. t'recelved s1gnal strength on . the current channel falls.

-'below the recelved 51gnal strength. ‘on a measurement
' -achannel of a. nelghborlng cell the MSC 1n1t1ates handoff -
_ '-to that nelghborlng cell ) 5 |
:Tls 1{ S The analog control channels (ACCH) of the nelghborlngi
.'H.~i cells ‘are used as the measurement channels for IS- -54B.
.'SMAHO | Wlth the 1ntroduct10n of the ‘new IS 136 EIA/TIAjf
_ Cellular System Dual Mode Moblle Statlon - Base Statlon'
B Compatlblllty Standard (IS 136),-wh1ch is essentlally the.
203:“. Is 54B standard w1th a dlgltal control channel 1ntroduced '
- 1t is also poss:Lble to ‘use .a_ d:.g:Ltal control channel
(DCCH) for 'MAHO measurements -‘ - _" |
Because MAHO 1s performed mostly w1th1n the moblle_
'I:statlon the resources for carrylng out the process are-m
.25__:-11m1ted IS 54B or IS 136 moblle statlons can perform o
| - onlY flfty measurements per second Radlo condltlons such;l'f'
as- Raylelgh fadlng, shadOW1ng, etc are such that 1t 1s:a
necessary to average measurements in order to prov1de at: _
- rellable s1gnal strength value ' Therefore it is necessaryr o
'H30 J to 11m1t the number of cells that comprlse the nelghborﬁx

: cell llst for MAHO measurement purposes to much less than“f



bel ow the received signal strength on a rreasurerrent Lo channel of a
ner ghbor.i ng cel 1. the MSC initiates hardoff - to that neighboring.cel [
W(? £9 .control channels (ACCH) of the ne| ghborrctUSE96/009szce| | s -
are used as he neasurerrent chiannel s f or 1S5-54B . MAHO.- . Wth the |
introduction of the new I'S-136 EIATIA" . Cell ul ar System Duial - Mode

_I\/bbr | e Station - Base St ation Corrpatr b| I'ity Standard (i S—-136) V\/nr ch

i s. essentially the 20 . 1S:54B-standard wi'th' a .di gital . .control channel -
introduced, -~ " it is also possi bl e’ #6-use a di'gital control channel
_(DCCH) for “MAHO nmeasurénents. . - - . 'Because MAHO i s perforrred rmstly

within the mmiﬁtfy cells. StEhé oIS-tMaBrs'emrime@ Yonivartle r@lmtofhehﬁrocess.
are 25 linmted. - I'S-54B Qr 1S-136 b|| tatr é)etform.--' '

onl.y frfty nefﬁwlé‘?@ht‘s‘eber 13gEohQ. ﬁ?ﬁ e gize
Rayl ei gh fading; shadoying, gftﬁmf"re 'ﬂd&hlhaif%ase EL% the siZECEESERY 1O -

aver age. I'TE&SUI’GI’TEH'[S I'n OI’ to pr.ovi

reliabl e signal strength o

value. Therefpse i is-106assar yIS-S(B has)nnmnued:béfeanbbecauseethe that -

conprise the neighbor -~ cell Iist for MAHO preasur.e
mich | ess tha]q:r.m:gt of Eifigy gqqas@gegtents per second st Ll rh%llt °%%§f to :

PCT/ SE96/ 00982 ' f Rl s
The 1 S-54B- staﬂﬁﬁ?%s?rlnrtlttsh? r]t"lémgarefeogf cteh'ls in the nel gshrb dllclzleté-éc Hisg'?ﬁtlo
twel ve cel I's. gtiSngsh %@a%ua"e%te&ﬁ precigion tomfanyvegn.yeﬁomeasu‘flementcr ease

in. the size of the . list in 1.S136 over 1S-54B has |imted effect '
because the: ghanhedi.t of . fifty measurements per second still-

f”?f?ase inithe nu%ger Ofs%% L% h%e& f %EeQE thSnih%h%br cell list
'_l;IO i:for a cell he attempts to ensure that calls ln ‘the cell.'
| L_ can be handed over to a second cell, no. matter what type:
-sof movement takes place One of the dlfflcultles 1n'
7; creatlng a nelghbor cell llSt is that. the actual coverage '_
.7area of a cell is. dlfflcult to predlct ‘The s1ze andl:f
-';1531.<shape of a cell's coverage area may vary due to varlousf .
“ -'l.effects- - Examples of such effects are, base statlonf'l
antennas belng located “in dlfferent p031t10ns, ]or ?.
_shadow1ng effects on radlo coverage caused by obstacleslit'
} uch as bulldlngs Although the 1dea1 representatlon oful;’df-'
QO.L_l the coverage area of a cell may be a hexagonal cell hav1ng s
.“T51x nelghbors of 1dent1ca1 shape, the actual coverage;
areas ‘of- cells have dlfferlng s1zes and shapes - The best-i
_icandldate cell for handoff may not always be one of the
t-six_' bordering cells ~as deplcted _in 'the'" 1dea1it?l
ZSJIZfrepresentatlon when cells w1th1n a system are modeled asa
' 'i'._be:r.ng of equal s:.ze It is poss:.ble that the best'-':
g candldate for handoff would be a- cell located beyond the-53~hr._
-six borderlng cells In the 1deal representatlon thlsh
:fhcould be one of the twelve cells adjacent to the rlngn
'f3O'.7hformed by the six borderlng cells. Slnce it is dlfflcult]

to pred:Lct the actual coverage area of each 1nd1v1dua1-

hol ds .and. any L



'-strength rreasurerrent preC| si oh-on ‘any g| ven measurenent channel

‘Wen a system operator creates-a nei ghbor: ceII li-st: 10 for .a ceII he o

attenpts tayeosugast hat calls in the cell = ~ - can be hanBCHSEWA9820 a

second cell; no matter. what type. - of. m)venent t akes pl.ace. . .One of. the__

diffi culties. i n - creat.ing a neighbor ‘cell list i st hat the act:ual

cover age. - carea of a cell is difficult to ‘predict.. The size and 15

shape of "a- cell's coverage area may-vary due.to. various = - effects

Exarrpl es of- such effects are, base- statlan' : ~antennas - being | ocat ed
~different. 05|t|ons or - shadowi ng -effects on: rad| 0 ‘coverage’

'caused by. obstedek ekn'. a sYSt%ch‘-tas"%CFc?P*hg‘éerYAﬂi%ﬁghﬁthhEOI gegpte a. ' _;' o
Lg@[ﬁ;e“.t a“%r Olnmed h%%ii?el g g{et}qa%oaﬂf%t oUBYs Pfn 2 EX 28004 cell

rs O ape coverage

areas’ of cel |§1t1@as16nffewwaoﬁtzmoeﬁeltgsltaeesctﬂm @eeérage are@ard date. .
ceII f.or. ‘handof f -may  hot. al ways ‘be. one.of the - . si'x.. bordering ceIIs. '

depi cted the bake- srt@@g,bnszat wcmebqlebenmdeesamm@einsludehuarlla

system e nodel ed as - equal . _Si ze. si bl e_that the
heat S Y © TERGRER o5 shiter Belde die the Sieiobhot s I RSt S

si-x ‘border i Ngcgght 8+ thbNmbBe 'a@%@ra't%orﬁisﬁ‘tféroﬁahabff measuréidrt e one
of . the twel ve cells adjacent:to the ring - 30 . .forned by the six .. =
borderi ng cel Is. EIA/ TR + t553% and f]is:-UMB systems ditprieglingt msaldﬂtﬁalto
(F:)cc):\_l/_/ersggg/ ggggggélg e:half f[ ese elghteen ce?lso66 %he nergabor rceoll

system it voyhgebe vary, écgygt&aser%aft% n thenStQHEQ'rdC%tll st for'_“f?._ff'
_ o =

the handof f process in t ove - tuati o hout know ng t
actual .pover agdaghteenofcells M&Hmsﬁe:sgmonneell Mstd hhenenasar y:.So

incl ude al| ....5exeess%i}%e?”a€£ g CSLLil'sio%he. 8%' ghé’féné’f' g s't-_'rsénéé’h-
measurements would not be as. great as. 1t could be _
o "_ it would prov:.de an advantage then :Ln a cellular
e system to have a method and system for creat:.ng a ne:.ghbor N
”;¢15f_.fcell 11st that accounts for the dlfferlng coverage areas |
L of cells ' A method and system of . th:.s type would allow__.,_ o
creatlon of a nelghbor cell llSt that’ would conta:.n the
best poss:.ble candldate cells for handoff of a call Th_e"-l"
method and system would also allow creation of a nelghbor:t-'h
ZQ; }cell llSt of ‘a size that allowed accurate handoff 31gnalh'
strength measurements, wh:Lle st:.ll prov:.dlng the best
'.lpossn.ble candldate cells for a l:Lst of that size.
' Automatlon of the method and system would free the system _

"operator from havmng to’ manually create a nelghbor cell c -

:-25', ' 'llst for ‘a new cell or, from hav:mg to_ manually o

| reconflgure the ne:.ghbor cell llSt of affected cells when_ L

a new cell is added to a system The present J.nvent:.on -

- prov:Ldes such a method and system



cteat'e,‘ the nost accurate list for handoff measurenents. . InEIATI A"--

553 and 1S-54B systens. it is not posstble to. .~ - include all of- thes L
ei ght een. cayb97/06648 he nel ghbor-cell .- list: "In.1S-136 sy$ e’nough
the standard allows 10 elghteen ceIIs in the neighbor cell |ISt the. -
nunmber is . excessive and the precision’ of signal strength :
measur ement's woul. d. not be as great ‘as it could be. . . It would provi.de

an’ advantage then in a cellular: . - systentto have a nethod. and systent
for. creating a. nelghbor 15 ceII li-st tqmu accounts for -the dlfferlng
coverage areas: - - .of cells. A net hod. and system of this. type woul o
allow - (ﬁﬁ%ﬁﬁ%% oF Sﬁﬁe¥§ﬁ§8?19§II |ISt that woul d contain.the

best possi bl e candjdate s faor h Il netﬁﬂp and
syst ePn woul.d al so %1 \ﬁﬁfée%tldn of g@@%fglkg bor gg defqtliel?nc esof a size.
that -all owed Qﬁ&ﬁﬁé&ﬂlﬁgadﬁﬁ‘ ‘ghenaprior &&id,enght nPresesteiiventior ¢
sti'lll prOV|d|ng t he best . possi bl.e - candi-date.. cells. for a list _of :
t hat  si ze. provmsnatmeﬁmﬁ and systen £or epeatiRguIneiightorn ieldystem .
oper ator, fr ol ha aII creat e b . 2 ra -
ngw celd . n}' ﬁ‘a\?i h’r&tnﬁ ??%]fsj'g? ggfrsgggnnf §'tljlre e 'Hﬁghrl)eérghbor
cell list Of e&itctpﬂs@eld&aﬁw ‘aceoradnee! tol Scl'%jd‘t@abhlﬁg‘sysbﬁmthé'he

pr esent |nvent|on ' prOV|des such a et hod and system-. -

97/:06648 - “present - J.nvent10n accounts - fopctthgf@@ggghat coverage-
SUMVARY -OF THE INVENTICN QVEr cone

defici enci es 3¥§A§ © ce%ﬁﬁw@t&ﬁ?hgér8T %ﬁs 5@98& ﬁﬂyerﬁﬁiaﬂﬁﬁﬁxﬁﬁat

|nvent|on - hgd eghk édCéggilngmﬁlgehg ﬁell
VST (o i EEPPCAERLAITEY AR SHA eldgiartant | opm s el aiare! |

li-st cre@ted eeaarmus;tmaythetnssd|d931ng the proceqmwaﬁﬂhandmmmt¢bﬁ

account's for the fact ‘that covefage are l.I's di.ffer fg gt%he |deatlg
coverage area? Fatl from Fger%%}%sgﬁﬁeﬂpié% 3885 fapeaStelP onths

”efghbof:_ of 1ts nearby nelghbor cells By u51ng the nelghbor cell
C | -lllst of the 1nvent10n durlng handof£. a more accurate and _
feff1c1ent handoff than 1s obtalnable w1th a nelghbor cell*"
;nl5uﬁ'f11st created by exlstlng methods can be obtalned Exlstlngf'
- methods of nelghbor cell creatlon do not account for. the}},-:
..fact that coverage areas of nearby nelghbor cells w1th1n-:
L the cellular system cannot be accurately predlcted _
- The method and system utlllzes s1gna1 measurements;:f:i7.'
'20“” 'performed w1th1n the coverage area of a cell to create the _
hunelghbor cell 11st for that cell ‘An 1n1t1a1 nelghbor
'lcell llSt for the cell for. Wthh the nelghbor cell llst_.
- is to Ye created 1s 1n1t1ally used for handoff measurement
”'iorders The 1n1t1a1 nelghbor cell llSt comprlses one or:r
.25 more of the 1mmed1ately adjacent cells : Over a perlod of .
s tlme,.as communlcatlons take place w1th1n the system,
: measurements are performed on s1gnals,transm1tted andi:

. rece:.ved on measurement channel 3 of nearby cells not -

'*'contalned in the 1n1t1al nelghbor cell 1list. The resultsz
ffj30.'-"of the s1gnal measurements are then used to create an;“'

'ordered 11st of the measurement channels on which’ the--'



10-  cel | Ilst may be used during the process of handlng off ‘a caII
‘fromthe cell. for which the list was created to one - - i ts nearb

‘nei ghbor cewbsmmsum ng “t-he -nei ghbor cel-l . list of thePFWE?ﬁ’q“ﬁ??y
during handoff. a nore accurate and efficient handoff than is -

obt ai nabl e wi th a nei ghbor ceII 15 - list-created by existing - nethods
.can-be. obtained. Existing .- ~ methods of.'nei ghbor. cell creation do not.
account for the fact that coverage areas of near by nelghbor cells

W thin ‘the celtlular systentcannot be . ac@urately predlcted ‘The et hod and
systemutilizes si gnal measurenents 20 - erf.ormed within the covera e area-

of ‘a-cel I tommeemw@ts werenefighBer c hel’lll s@ fféﬁlgll%ﬁr ceell hasEniti al " -

nei ghbor - cell,.list or t cel.l for. whi h the of._ ¢ st

is to be cr ea‘t%'bt?’smr?ﬁ t3 ﬁfgd"'tﬂlprethr‘\fd&ell asu’s a@?g by ghél é
i'nitial nei ghboreeh@ldid i ﬁhmb@%préﬁe%élrl% Ohavzag R e HalgHele | gmgﬁaatel y
adjacent cells. ~Over a period of time, as conmini.cations take place

wi thin the - systength: on theasummmsemret p@htamméd ba dihgafipitial -

transnttted and: fﬁeived on- nmeasurenent:. channels " of. nearby ceIIs--_'
not . 3 cdﬂ?éﬁh@ﬂrlﬁe +8Ftial neighbor cell list. The results 30

of “the si gnal TRaSKS GREN! SRR LS ClrbO JRRBUMEN at one cbHeRBE ISt o

of  the mneasurenent anne I'C WO 97/06648

.PCT/SE96/0098aob11e statlons 1ocated w1th1n the eéverage aneasofenhnts _
were done. . Then, a. neighbor cell }ist copt ai ni.n desi red--nunber

of cells is createdony widahghe ne%ﬁhkﬁ?a?%lhuthF oF g@FP? RZEATE Y he
o o1 e O B G A Mt L
.UDfe : ld; : .base to moblle (downllnk) transm1531ons ‘on the measurement
| o '-:channels of base statlons ‘that control the nearby cells
:'Addltlonal 31gnal measurements are also performed at’ the
'-_;base statlon controlllng the coverage area of the cell for
'_:whlch the nelghbor cell llst 1s belng created The base_f-
'-ISTII:statlon measures the s1gnal quallty of moblle to basei
- .(upllnk) transmlss1ons on the measurement channels of base;
o statlons that control the nearby cells. | '_ o
| The method and system may also be used for verlfylng'h-'
. an . ex1st1ng nelghbor cell 11st In this . aspect of the:
20f .Jlnventlon, s1gna1 measurements are performed w1th1n the."
fyftcoverage area of a cell on: measurement channels of
| nelghborlng cells The results of the s1gna1 measurements .
.are then used to reconflgure an ex1st1ng nelghbor cell_ j_d
o - list to 1nc1ude the best candldate cells for handoff
25

': BRIEF DESCRIPTION OF THE DRHWINGS _
FIG. 1 1llustrates ten cells w1th1n a cellular-at
telecommunlcatlons system of the type to Wthh the present}
_:hh 1nventlon generally pertalns,, .
30 ?. 4r FIG 2 shows the cells of the system shown in’ FIG

1 w1th addltlonal cells,j.

orned -at .one or1g"”



nDbrle statrons | ocat ed Wi t hi n t he coverage area of the s ceII f.or mhrch"'
the nerghbor cell list-is being created . - The nnbrle st ati ohs measure

the si gnal wotgeméﬁgence on 10 . base to- npbi I e (downlink) -t PERSE600P%N g on.'-'-. :

the neasurenent : ‘channel s’ of base’ statrons that control the nearby
cells. - Addi t-i onal* si gnal neasurenments are ‘al so. perforned at the.

base station: controllrng t he coverage area of the cell for - .whi ch the o

nerghbor cell listis being created The base’ 15  'station. measur es the
si gnal qualrty of mobile to base ,; 4Pt i-nk)- transm ssions on the .. .
measur ement . channel s of ‘base : -statjons that contro] the’ ‘near by cel | s.
The . et hod and sySEIGnr&nikﬂustnatewsedrhdnovprppygaglon islangd thbtnng
nerghbor cell Iist._1n this aspect of the 20 : invention, srgnal T
measur enent s Ehe gRkE %%@wtwmth% .7 " coverage area of a.cell on..
measur enment channell,.ﬁGSof4A 4C éghg_ g rgton?rlia%év%aé Oktkpe

si‘gnal- rreasurerrents . en USG

cel.l- r£Srned! wiemlme ﬂe@tmblidledestfamn,s basehatidifon 286d - .
BRI.EF DESCRIP ON OF THE DRAW NGS. . - . FIG 1 illustrates ten cells-

-mLthrn 4 ceilm¢b#13 SWltChxngeﬂﬁnﬁﬁFw(ﬁﬁﬁﬂﬁ?§¥¥$§ﬂéhﬂ&faFHQrF?BgetHl%ﬁ
the present - . _kLhventio net al | ta " FIG 2 sh
the cel | s-of ?h @93?%%?2% ﬂﬁ ?ﬁengyeXtRSB 5ﬁawrth addi ti onal celfsoms,

WD 97/06648" - - pIg., 5 shows a table of cHIGHeFIGARBREE built

-10- . FIGH 3 illustrates a .radio propagation island wthin

the cellul.ar sgeoeding socthe teachings of| the presenkr dnvedkifiegrans .
illustrating steps . - perforned mnthrn the nobil e station, base statron
and ‘5 - nobile switching center; respectrvely, in accordance mnth

an. enbofb ”E“tnﬁi'A&ﬂﬁn' Bﬁ@éht@ﬁ'moﬁnd

Referrlng to FIG 1 there is shown a. portlon of a_
conventlonal cellular radlo communlcatlon system of the-
type ‘to whlch the present 1nventlon generally pertalns

"f};lIn FIG. -l, arn arbltrary geographlc area may be d1v1dedl:f
15 - rlnto a. plurallty ‘of contlguous radlo coverage areas, orr
h “cells Cell ‘A- Cell J : Whlle the system of FIG. 1 1s'::'
'1llustrat1ve1y shown to 1nclude only ten cells, it - should }
be- clearly understood that in” practlce, the number of""
cells w1ll be much larger | : _ _ o
.20yd'_ -,f Assoc1ated w1th and located w1th1n each of Cell A- -
'-Cell J 1s a base statlon de81gnated as ‘a correspondlng one
'of a plurallty of base statlons Bl B10 | Each of the base::
'_statlons Bl- B10 1ncludes a transmltter, a recelver, and
- a base statlon controller as are well known in the art. _
éSlh_'In FIG. 1, the base statlons Bl B10 are 1llustrat1vely~;'
. "_located at the center of each of: Cell A- “Ccell J,
'h_respectlvely, and are equlpped w1th omn1 dlrectlonal*:
antennas ' However, in other conflguratlons of the:;
"fcellular radio system, the base statlons Bl- Blo may bey.
c}l30 ._'located near the perlphery, or otherw1se away from thelﬁﬁ

center of the Cell A—Cell J and may 1llum1nate Cell A-Cell"

gure an exi sting nerghhor_ L



FI G 5 shows a tabl e of channel nunbers - bui | t'= accordl ng to ‘the .
‘teachings of the present ‘invention. . 10 . DETAILED DESCRIPTICN

Ref-erting tgob6sesd there is shown a portion of -a o cORUBISEICHA2 - -
cel I'ul'ar .radi 0 communi cati-on system of the . - type.to which the present.
invention general Iy perta| ns... ~ - .In FI.G 1, an arbitrary geographlc
area- nay be divided ~15. |nto a plurality of- -cont i guous -radi-o coverage'.
areas; or ... - cells Cell ACell J. - \Wile the" systemof FIG: 1 is . .
|IIustrat|ver shown 't 0 i ncl ude onlyte'nl%'ells it should ~ = be =
“clearly understood that in practlce t he nunber of cwocells will. be

‘much. | arger. & 20with radAQsoéFLsnédS\M teitdher |- MWWQ%'HP%%%YM ogel | A

Cel | J is a base statior desigpated_as _a correspondin 0
plurality of eckionabh- B gﬁﬁref@&?ﬁ o&‘ e"p alisjeesec}“%@lo%t & o{r-igaBl BlO
includes a tr@é‘fﬂiafr’r&'dlrc?cﬁgsﬁém aafl FIG.. 12 b3sers algudpouwy 1 offl er
.are well known 1.n . the art FI G- 1 ‘'t he base stations Bl-B10 are

|IIustratlveiyllustraticmamn&y amdths noEnietended ascé lmmltesnpn Ancel '}
J, . respectively, and.are ui pped th omi.-di.recti

ant enna§ I-&A%vlé‘?ss’-k?]de R W%q‘dﬁ?satqvgoﬁg‘e Gelllar ra%nlo 3o (v A
radio SySten]wipﬁlﬂaéﬁléhathQ’ rgseﬁﬂolﬁ§¥n9§0n39s lmeEﬁkﬁﬁeﬂ?ar the 1
peri phery,” o erw se away. f “center of the Cell A-Cell’

and may |IIun1nateW£EhIcén££nu1ng refereﬂEEQEbOBGG8 l,7a plurality . of
PCT/ SE96/ 00982 . - _

ormi - direct i oﬁﬁb#}e 5tatlons l‘&I}r'r"'(l,"t:q |"&ﬁ‘§éll?"§/v%°%£"g‘?%$’él ¢ %ﬁglﬁ’gﬁﬁ@sgﬁt at i on

'¢I~th?_ o -Each of the moblle statlons Ml M10 1ncludes a transmltter,
~16'j-,a recelver, and a moblle statlon controller as are’ well
s tknown 1n the art Agaln, only ten moblle statlons are R
1?shown in. FIG. 1 but 1t should be understood that the o
o r{actual number of moblle statlons w111 be much larger in :
f_ practice and w1ll 1nvar1ably greatly exceed the number of.'.
'-15f- i base 'statlons ': Moreover, whlle ,none of the moblle'

P | statlons Ml Mlo may be found 1n some of Cell A Cell J the;
'Llpresence or absence of the moblle statlons Ml M10 in any*f
'hpartlcular one of Cell A Cell J should be understood to.

- depend in. practlce on the 1nd1v1dual des1res of the moblle:'
200 statlons M1 M10 who may roam from one 1ocatlon 1n the cell'
B feto another or from one cell to an . adjacent cell or
: nelghborlng cell and even from one cellular radlo system |
'lserved by an MscC to another such system _ _ . _
Each of the moblle statlons M1l- M10 is capable of”-”'
25 1n1t1at1ng or rece1v1ng a telephone call through one or '
.more of: the base statlons Bl- BlO and a moblle statlon._
”.sw1tch1ng center (MSC) A moblle statlon sw1tch1ng center -
(MSC) 1s connected by communlcatlon llnks, e.g. { cables,:
_ L=_to each of the 1llustrat1ve base statlons Bl 310 and to_f
30; jithe flxed publlc sw1tched telephone network (PSTN), now'

shown, or . a s1m11ar flxed network whlch may 1nclude an*-”'



cel lular rad| 0 system of FIG 1is for purposes of - - illustration only .
‘and is not intended as a“ Ilmtatlon on -5 the possible inplenmentations
‘of the. cel twdswoansjl o System . . withi'n-which the present RGRAEMOOGM2 s
|rrpl enent ed. . Wth- contlnu1 ng refererice to FIG 1, a pI urality of
‘mobi-l-e statlons ML- MLO “nmay: be f ound W|th| n Cell A-Cel " J. Each. of
‘the nobi | e stations M- MO includes a transmtter, .10 - a recei ver, and a .
mobi | e station controller as are well. ~ -~ known" |n the. art. Agal n, . onIy'-
‘ten nobile statlons are-  shown in"¥3G. 1 but it should be understood
‘that. the .- actual Aunber of nobile stations will be ruch |l arger
-practiceand mqunanmilsmyergréagnpaéx@e@mnke (R fAcikity. ba?ée

stations. - Moreover whi.|-enone f t he ay
be .f ound i n ﬁﬁ?\?v(?fnt()@qn%%é‘ﬂns\] enn%?’le S\Qgsle‘ncg%%%%g’sgﬁég% o% ghmay
mobile stati Qusiddy MM5A)N 1Y the baseogtta'tfi'drﬁ BAN®19f, Gel befween theshoul d

be understood to - - depend in practice on-the. |nd|V|duaI desires of the |

‘nobi |.e h20 mc:kbrfte ostakiobl Gwitochiinyg r centeroniNS@) | s0dt ithe. |PtSTKeOG‘eI |
to.anot her or fromone cell acent ce|l ‘nei ghbor i
cel |, ard evelP¥¥onfBRe HOH I‘EFP%P%?%%E ?g?f"é’m SEG ser\)%’d: b?gﬁn ﬁé to
anot her such %ﬁ?@ﬁ”ﬂo those of or&Phly fskﬁ?l”@ﬁ'tﬁeshét'onglMﬁiﬁ&q

capabl e of Ini.tTating.or receiving a tel ephone call -through one or -
‘nor.e of the bﬂse:.staelsorim&ﬂnaiﬂ iandladarotnore thani one mobile :snattoh:mg

center. (MSC) A 'rnopil e statiqgn sw tchi n cen 1S connect ed "l-
by communi cat $W‘F1F3|‘ﬂ& center igyg €§11u1 EE-B Eﬁﬁﬁe%fa‘ﬁ@% |FES i ve

bere St Lonp BaPiRa i Bpsalieathssh ot copong
includei@n  gifferent group. of base stations: and _to ‘other mob:.le
S statlon sw1tch1ng centers v1a cable or radlo llnks
Each MSC may control 1n a system the admlnlstratlon'
of communlcatlon between each of the base statlons Bl- Blo o
'ﬂ;'and the moblle statlons Ml M10 1n communlcatlon w1th 1t
_;153 f:As a mobile statlon roams about the system, the mobllet
- "statlon reglsters 1ts locatlon w1th the system through thef:yd:-
':.-base statlons that control the area in wh1ch the’ moblle's
statlon is 1ocated y;' When : the mobile statlon:y.'
- telecommunlcatlons system recelves a: call addressed to a;hp’d; -
_ 20m5' partlcular moblle statlon, a paglng message addressed to
. 1that moblle statlon 1s broadcast on control channels of'.
-'the base statlons whlch control the area in whlch the*I
moblle statlon 1s belleved to be 1ocated Upon rece1v1ng'
fthe paglng message addressed to 1t, the moblle statlonf'
y25 . scans system access channels and sends a page response to~.:'
| -.JIthe base statlon from which 1t recelved the strongestf:;
'-access channel s1gna1 g The process 1s then 1n1t1ated to?:.t’-f
_g:create the call connectlon The MSC controls the paglng-t.
- of - a moblle statlon belleved to be in the geographlc area-; |
" 30 _'”served by 1ts base statlons Bl B10 in response to theﬁ“”.

"recelpt of a: call for that moblle statlon, the ass1gnment-
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-12- - |ntegrated systen1d|g|tal netmnrk (ISDN) faC|I|t aRy -

rel evant -cHEA65Ehs bet ween the nobile station swtching: *crﬁéglg?gesrz o
(MBC)" and the base stations Bl- B10, or between the - .. nobile station - -
Swi t chi'ng center (MSC) and-the PSTN or .5 .~ ISDN, aré not conpletel y shomn_”
in FIG 1 but are well - - known t.0 those of ordi-nary skill in the art.
Sinmilarly, it is also known._to inciagle nore than one nobile statlon

sw tching cent.er in a cellular radio systemand to connect = - each e
‘addi ti'onal’ My I ettt digansel s ChENE aEBEgEe &Ratiock) by Ui fae st O Dow: of T
base statlons and to other nobile . 'station swtching centers via cable
or radio  I'i mgen recelpt oﬂE@tpa&mgpm rfistom rche syehicke tsteation,
adn1n|strat|on ' cat.i bet ween, each of: t he .base .st.al ons. B

B B0 B qvekd o8 (DG EPGRE by SRREETHCEERRI CRGbnsw TOEHES 1

As- a nobi | '
_ € %&%%Catlon mntﬁﬁguhahges%ﬁiH@ﬁ ﬂd“hﬂgﬂhefaln respéﬁé@'

registers its

the system through the: " base .stations that“'ﬁ

control 5the aﬂ&auwbnﬂe<shathennnbaVellng thrcughluhe systemocﬁred cell Wen -

the nobile  'statjon. - teel'econmmuni cati ons systemreceives a.call’' = -
addressed tC)QQ2&?11¢EW¥¥¥QH%ﬁmmBB%Fits?ﬁt%%nlnaP agF A8 nmessage’ addressed

to. . . that m)b|¢]§c}§t i Qqhs. Pprc?é?ijfaé ﬁiﬁ%gagledcgaméﬁﬂ?{at I._.On the_g: .

‘base stations which con rol the "area’’

believed to bﬁ;idé:aixe&peeumpehaﬁnew agd at 1easmear£eﬁlg:dmgrns&sehgﬂneﬂidressed
toit, the mobile station_ 25 scans system access channels_and sends a -

page responseSugh as a ardogasensrali sharreh (MEEH iqr [Agditedd cPREYOL - - _flh'
e E e coppendfRTBeET S e RS By ot Bhbkabst 1o
S -. or superv1se ‘the’ operatlon of moblle statlons by means of B
1nformatlon transmltted to. and recelved from those un1ts
i-._:Such 1nformatlon. may lnclude call orlglnatlons, page
;.91gnals, page response 81gnals,. locatlon. reglstratlonr o
15 ~s1gnals and v01ce channel a851gnments
R The present 1nvent10n 1nvolves 1mplementatlon of a:f
”-hmethod and system for | creatlng an’ accurate nelghbor celll_j-ff-
_llst to be used for handoff in a cellular system s1m11ar;H
to that shown 1n FIG. 1 - .1 | | |
20 . In an embodlment of the%lnvention; the7method}and_ -
'-':;system 1s 1mplemented 1nto a. cellular system llke that'
"shown.ln FIG. 1 that operates accordlng to the IS 136
standard{r The IS 136 standard 1s hereby 1ncorporated by _
.,reference f In thlS flrst embodlment of ‘the. 1nvent10n the:r.lpil'
_25_'.-DCCH channels ass1gned to each cell of the system forf.:
| 'control purposes are also used as the measurement channels'
.for nelghbor cell llSt purposes | o 1' |
Referrlng now to FIG 2 thereln are shown cells Cell-[i.:
. hl;A—Cell his (also shown 1n FIG '1) w1th addlt:l.onal.j
'30';-1nelghbor1ng cells Cell K Cell S, that also comprlse'a-
' portlon of the same cellular system Each of Cell K- Cell,ﬁ~'*'z



of ‘a nobile. statlon bel i eved to-bein the geographlc area 30 '..se'rved by o

its ‘base stations B1-B10 in response’ to- the S recei pt %téggy f or
t hat nobi | SVQ@O#H0664%, the aSSI gnment L S PCT/ %

WD 97/ 06648 - = . S 213- . U of radio channel s t_oa
nobil e statlon by -a base statlon “ ... upon: recei'pt of a.page response from
the nobile station, .. - -as.well as the handoff communications with a '
nobil e : statlon from one base statlgn to another in response ta 5

t he nobil e station traveli ng through tﬁer

_ system from cel I . to cell;
whil e communi_cation is in,prog Each-.of Cel Cell Jis-

! .
all 1(:)ca]t edha ﬁl Eh‘"&l P?y"%’f‘fl uredvﬁi%%t’cﬁa]s.l@é rﬁe’lc'?]&né} ft Isgﬁ’é"t“ one -
contro cthangg n I ‘tal
control 10 R&anet %—t}aas ]%he ?g(r%tquoﬁ Rﬁghngﬁaﬁﬁu]séeg to contro i -

‘0T ‘super Vi. Sectab.e. AIRY ate XN RECEDDI Beb%tl&nigl mtl::}olrmaopfone ox m‘icnfemat ion |
transmtted to and rieceived fromthose units. . - . Such.infqrmatiaon may

i ncl ude cal | M8Gsgi (at osrownlpageln FIGSI énalc’sallpa?bel$ edpEAsEdsiighdine

'll'(hgat)lrggeregl St&‘f&%ﬁ‘: §% t%‘%ofcggggcg&?’e’ nta |ontfh'l%IﬂeI 5.8 a@tiﬂggd'}fandl system

for creatingpameadcyr ahe DAAUBAGEACRLthin it &h Ssdighed wacH fenamesmof f in

a cellular system sim-ar ~ . torthat - shovvn in FIG . 1. 20" . In an,

-enbodi rrenlt omumbex .nveRe¥ oexampd evet Gokl afd is - asssss@@rrppglﬁ hannek ed
t | ul
a(r:]cgrgl ﬁg tgnt%lrlf'(.pe%s 3t‘3“mikecet‘Lri {Eerr(?ala(?SJ'gﬁ%\‘Pldgqgé%ﬁ ec}'a?{c}mﬁpeelhereby

incor por ated g6 pecH EREARBNC humbel | 468idhhisht 6 Thed r&ﬁﬁvé}itids&alwentl'on :

the 25 - DCCH channel s assigned to each cell -of the systemfor. .
controllOpurpdseeedarfmxalasn iBddaas Qéﬂelu@stmemﬂm channels for

.nelghbor cell lIStlﬁyr OSSoff ‘may be done by the methmd of moblle
na551sted handoff (MAHO) spec1f1ed in commonly ass1gned
uU. S Patent No. 5 200 957 -to. Dahl:t.n, whlch is hereby.'. _
'.1ncorporated by reference Durlng the procedure for call. .
iS'”-lsetup on dlgltal communlcatlon channel the base statlon{e7e'.
B 1nforms the moblle statlon of radlo channel frequency and
.also of a tlme slot that 1dent1f1es the tlmeslot to bel'i
' used and dlgltal v01ce color code (DVCC) Durlng the callf”-
setup procedure the base statlon also 1nforms the mobllehyyp_t"
20 B station of a. plurallty of DCCH channels the s1gnal
| l'ustrength of whlch are to ‘be’ measured by the moblle for:‘
;.handoff purposes ThlS plurallty of DCCH channels are thef_-
l~DCCH channels of cells whlch comprlse the nelghbor cell
) llSt ‘As a moblle statlon 1nvolved in the on901ng ce11y7
.25 ~ moves. among Cell A- Cell S of FIG. -} the system w1ll
| o handoff control of call communlcatlons from cell to cell.
';”Dependlng upon the movement of the moblle statlon, as well
as other c1rcumstances, a new plurallty of DCCH channelsr.
owill be selected and the correspondlng nelghbor cell llSt-3
'f_"30":.transm1tted to the moblle statlon from the responSLblehit

L base statlon dur:.ng the course of the connectlon Dur:.ng_'



;Rﬁferrlng now to FIG 2 therein are shomn ceIIs CEII' 'Va: A—Cel
“shown . in FIL.G 1) mnth addltlonal 30 nelghbourlng cells | _ o
that al so mp‘rl(l&_‘d&a : - portion of the sane ceI I uI ar sys‘[%## %@ﬁ# of S

(also

Cell K-Cell- WO 97/06648 _

PCT/ SE96/ 00982 -~ S 14 3 nay be conflgured |dent|cally
to Cell A-Cell J as shown. o in FIG. 1 with a base station’ (not shown) -
Iocated in- each : . . cell .and Cell- K—Cell S belng controlled by oneée or.

more - - MBCs- (not shown).. I'n ‘FILG ZAXell Ais | ocated in: the 5 S
.center of the coll ecti-on -of CEII B—CeII'S Each of Cel |.. B-Cell S has -

i ndi cat ed mﬁthencpuraﬁ @@sﬁ@#e@090§4QﬂﬂﬂnRhe mo 11@uﬁﬁﬂﬁlonF$ﬁa%R5ﬁﬁle

cell Bis as

d ha
harngl o End S1oReET 102NN (of afMHINY &Y N SRidn fﬁiérgfﬂgnsﬁ DCCH

Conve”t'O”a”ﬁtcﬁuthaﬁnéﬁﬂ f OMed8utSméRBs ﬁQE'db@bfﬂﬁﬁrﬁg time slots The..
be done by the nethod of -nbbile - - assisted handoff (N%tK»
specified inmoomusdd/’ kass:llgmeﬁgltal comsinicakien Nghasnedo, 957 to Dahlin,

Y g e B g e  PLEMAR SlpaRERRCEH 1

handof f -may.

whi ch: |§ her
call 152 - se
informs the
time slot th

at. I'es t

Jecie (@gfﬂt}l' Eemﬁﬁniééti?oﬁ héﬁémhelf rtﬁswfw M establaknedof a

e:tineslot to be . - used and digital voice

color code- (Qﬁ?ﬁectiﬁnlag&ﬂnheabht errosetmmqwcmeduﬁe egbabddishedati on
the nobj | e 20 statjon of a pluralit h s th
%‘?W%ﬁf@tﬂﬁ’rbf \Mhecﬁ“%el% @%%%%&E’F%ﬂ%#%‘ée EF?‘eg gre‘tsé .e
n t b@Q@H
ﬁﬁsur,%ﬁ% %%fiﬁéﬁ}lg nei_gh b%or cglﬁq%re%tl@e £ t:he

mobi | e 1$)t ati OQtatEW@h)/eldreflerml}bnmiog aesecond

al'so inforns
si.gnal . .
handof f purp
channel s of

The base statlon also measures s1gna1 strength on the

';dlgltal communlcatlon channel used for the establlshed o

: ‘_.-connect:.on and the b:l.t error rate on the establ:.shed

connectlon - The base statlon processes and analyzes the.'

:results of 1ts own measurements and the measurements of

h.the mob11e statlon for comparlson w1th handoff crlterla ;'

a'_When,_accordlng to the results and crlterla,.a handoff 1s

: ”_center 1nd1cat1ng at least one target base statlon assumed.

'de31red the base statlon 1nforms the moblle sw1tch1ng'

sultable for taking over the respon81b111ty for the

-communlcatlon with ‘the. moblle.,

The moblle sw1tch1ng center requests the target -base

' statlon(s) to measure s1gna1 strength on a radlo channel

in the time slot used by the moblle for the establlshed.

25

connectlon The moblle sw1tch1ng center also 1nforms the"“'

arget base statlon on the dlgltal color code used by the__

"moblle statlon

The target base statlon(s) tune(s) a recelver to thefr

:=_radlo channel 1nd1cated by the moblle sw1tch1ng center and"f_‘

uses the tlme slot 1dent1f1er of the 1nd1cated tlme slot '

for_burst_synchronlzatlon The target base station checksf'



25 “noves armng OeII A-Celi S of FI G':Z- the systemwi II ', handof f

control of call:comunications fromcell to cell. - Depend| ng- upon the
‘novenent owe bfogsabi | € station, as well .. . . as. other. ¢ircURERSEASHE2 new .
plural ity of DCCH channel s n W|'I'I be ‘sel ected and the- cor r espondi ng
‘nei ghbor” cel I lTist 30 ' “‘transnitted to the rmbl l e station fromthe

responsi ble .. - base statlon dur| ng the course of . the connectlon
"During . V\D 97/ 06648 o '
PCT/.SE96/ 00982 - . --16— -15- . t he colif se
“of ‘the connection: t he rmbl | e statlon measures - .. the si gnal strength of :
si.gnal's -on thmeglappeptanem tof othe . dlglmehaﬁneaslonmmde are
done - durlng tine slo : not, _used by the

ital - gm’runl cati on

Channel ™ " Y Cated by BOBLAE SWiSEbENGoGERFEE SRg EPASITER ERE on
t-he digital Sﬁg t
'ang t :"Igl blat (e:s:}l r%e %{rﬁe es a% | S éprs{&afs%onnié%%?gﬁhe qhggegglefel On

station tran&f&ﬁﬁfim&dﬁ ‘@blicks. code igeaspresEnt s, Tneeftemydty haseaged

frequently to the base .10 station, preferably tw ce.a.second:.
‘The basé statS@FW@&hﬁéﬁéﬁﬁW“@t@téﬂh%tﬁe@h’d{tﬁ 6% the signal gtgepgkh -

ST ot SneRNRRheliE La! Bhel ENR U ilng conefTIoEHL CPaRRds Ne

processes an%@é@'ﬁﬁléﬁl%l% 1nf6ﬁ&§|tﬁeOlflobiEeOMJ.ﬁBBiﬂge&EﬁtéraBd the
measur ement s of. . the nobilte.station for conparison wth handoff .

criteria.  — thewrssuliccofdithe t cheskings 0fs thed. appearapcea afangbef -
desired, the gaset_ﬁ atian..nfarns the nobile swtchin

i'ndi cating. at ofte X Pa - 8?af°8ﬁ'a§sﬁhbd” hersJ‘ht gt:"?g?‘ '
taking gyer t@@rifﬁ@@@%x@'céldr fél’Sdé h@ppeared 1QP'EH§W|Hiﬁ¢stOH.rWtHé tt|2'l.€he '

nnblle
N slot of the radlo channel ' _ . T
._ The' moblle .sw1tch1ng center' determlnes whether
fhandoff to a: target base statlon should be performed _
.Jtaklng the results of the 51gnal strength measurements offf:'.
.15_ 1;target base(s) f'lnto account as | well ,as | other:h"
| 'fc1rcumstances, e.g. trafflc load. '_'.h
The 1nvent10n hereln 1s used to bulld a nelghbor cell'f
llst for use in the above descrlbed MAHO process w1th1n:' |
' he IS 136 system Use of the 1nventlon allows creatlon.:”-~str'
'20j' ‘of ‘a nelghbor cell llSt that accounts for 1rregular RF
.-=neffects and’ radlo wave propagatlon anomalles w1th1n the:l
fcells ‘of the system _ _ ,' |
' For example, the s1tuatlon w1th Cell A- Cell 8 of FIG
f2 may be such that RF propagatlon anomalles cause radlo
l25 . propagatlon 1slands to form FIG 3 111ustrates a. radlo-.
"-..'propagatlon 1sland w1th1n the area covered by Cell A, Cell
F, Cell E and Cell H of FIG: 2 In FIG. 3 it is shown -
1 that, because of geographlc effects, or otherw1se, thet;
- base statlon controlllng Cell H, of all base statlons 1n¢lf'
. 30 "the sYstem prov1des the strongest.recelved and transmlttedy-f”'

-.-s:.gnal strength when commun:.catn.ng w1th moblle statlons- '



The nDblle smntchlng center requests the target base o statlon(s) to

measur e S|gnal strength on a radio channel .- -~ in the tine slot used by
t he robi | ewbar/oéss est abli shed . 25 - connection. - The nobPCT/SEWER: ng
center also inforns the -~ “target base station .on the digital color
‘‘code used by the - ~nobi l-e station. - * . .The target base-station(s).
tune(s) a receiver to the S radi o .channel “'i ndi cat ed- by the nobile
smntchlng center and = "30 ' uses the t slot identifier of the |nd|cated
“time slot - - for_burst synchronlzatlon The target base. station

gc?f SE96/ oo9]8‘%"5“3-/\‘9‘1 91{‘0'?%48 shadegs area. {"'hew%‘blp%a’i’%néﬁsbfat’hs ‘c'!hSnt al

verificationy C:%Biléogéatlon mwl%hectrbyat&@lﬂvbélEoé&téahaﬂgpeem:er and
neasures the - signal strength of the burst signal provided the digital .

verificatiordemlim EXGe 3 sandrmeeing f¥bm CalQeA Bbate Csll EspxtCGﬂlthen
transmts the results of the signal .

‘mobi | ¢ swi t chi R¢oBhtehre. S?ﬁge@ar stre ttﬁﬁﬁ?%?ﬂ?PguagyEnt?%f %ﬁ% ‘the
mobi | & sl tcﬁalpgeaeetf%f m the baQE Leslibrolo ﬁ“t?eﬁhesz kigoLhk Hake
ppear dnce 0 gi 0

| verlflcatlon C code, 1.e.,. whether the
digital- 10 gtseibhi cofi melaolnt codmsppiaar atbsirdlile beintei rCebk H me
slot of ‘tHe radi o channel. -~ The - mobi |.e _ swi t:chi ng . .center
det'er ni nes wREE¥ides the bﬁ%hd%FfP¥%P%9?%}§%t bER E RIS (GAHE 1 g5

perfored. efsagtet“ﬂe&asbéfz*g%ttnﬂs%“fof'@%f_i RS0 R > of
circunstances, e.g. traffic load. .~ _ | _-“ -
| lO'it;._ A system operator who manually sets the nelghbor celllpuh
: -']ﬂllst “for = Cell sA_ relylng ;Oﬂl the model .of '1deal{'_
‘representatlon of cell coverage shown 1n FIG. 1 may, 1f-;
the nelghbor cell llSt is 11m1ted to less than ‘18 cells_
in s:Lze,'- not 1nclude Cell H in the manually created-'_ :
H]Sp' ?neighbor.cell llSt If th1s manually created nelghborp
. "cell llSt is used to 1nd1cate candldate handoff cells forfh
-'handoff measurement purposes when moblle statlon M1 moves'lf
out of Cell A,-call handoff would take place to ‘the basei.
1-statlon of elther Cell E or Cell F.. Thls may . not prov1det.
20; ~as good a communlcatlons connectlon as 1s avallable w1th; :
.the - base statlon of Cell H. Implementatlon of thef.f: o
'1nventlon w1th1n the system would solve thls problem
In the 1nventlon, a nelghbor cell list for Cell Ais
_5created by perlodlcally performlng s1gnal strength'l
25 | Tmeasurements w1th1n cell A on the DCCHs ass1gned to cells
| --fCell B- Cell }i Upllnk measurements are done at base .
: statlon Bl (shown in: FIG ".)' - of Cell A and downllnk
__measurements are performed by moblle statlons locatedjj
: within Cell A and under the control of base statlon Bl ath
30 tthe tlme of measurement For example, 1n the 51tuatlon

shown in FIG 1 moblle statlons M3 Ma, ‘M6 and M7 wouldtf-



_The |nvent|on hereln S used to build a nelghbor ceII- o Ilsf for. USe

in the ‘above descri bed MAHO process Wthin. - the IS—136 st er

of the invemdpwoseas | ows creation 20. - of:a nei ghbor cell ’?Weﬂ 982
account's for |rregular RF.=.'"< ef fect's and radio mave propagatlon _
anomalies within the =~ - cells of the systen1 , For examl e,
the situation with Cel'l A-Cell S of FIG 2 may be such’ that .RF.
proopagati on anorral i-es ‘cause radl o . ropagatlon i slands to form FI'G
3illustrates a radio propagatl'dHP sland within the area covered. by

Cell A - Cell - 3 F, Cell EandOeII Hof FIG-2. 'tn FIG '3.it.js shown.

t hat , becaus@qn‘f%@gth@hd‘éwéli@bt sigsalomeasirementge during apgadlstati. on
controlllng

| of . all_b t at 3 he :
strongest %T‘?/e%li%ﬂﬂl?? hehe as 28%a's%r}2meﬂgsg%\g‘d s%&e?‘l e;%@{fé"gﬁé t e "
conmuni Cat' NG VA dm{PLe4 € £ at§he9n§ystem via V&87/Ha@e48$tatlon ‘The =
PCT/SE96/00982 .. Jocated in the-

shaded ar ea. signa\bubdrbngdhsmeabhe‘emms are @ammcttmrmdiqablYed in -
a'call is |ocated at 300.jn FIG Vi Cel | into . . -
Cell. E dr  CelPVer a Hﬁp%°§r1§ft fimen a0T eaf%%“lti%a‘%rkd&g% g EGBQFQ be 5 .
handed of f.f rl{?é%élk'fel{?éﬁ %Stc%.h OﬂeOfus% |t¢9‘ obteie bﬁ‘ﬁea\reragegt Eigﬁal()f
Cell H “Thi's 1's.desirabl e sknce- provi des "t he best

propagati-on. strehgyth- faseeatheorﬁntihe DCCHsefJJ’n Qe BreCelibos . ceAs Bist for :

Celt A nust include Cell A’ syst em-oper at or Iy -
sets the nei gih:b%?r’é%ﬂve' the ,§:tgna;]]0,str@]gth Ane%,sgprﬂ\ﬁ LS, fan; RE uﬁﬁaga y o
ideal - repr n f I

the nei ghbor %gl ?Z@Q&?ﬁh@ t'-’le f%c#cf&&)(ééggtﬁhgﬂ%r tqméS ”[E%sélbﬂ?e _ n’ot'.
i nel udeyoCel | btrénghn lﬁ@@shﬁ&‘éryeﬁt eabedela ceﬂeaghbahreshbmu stavell Waishi s

nanually created nei ghbor _
_ T obtalne _on each” of the DCCHs of Cell B Cell S _The j
.procesSLng of the s1gnal strength measurements is done’ by_
" the base statlon .controller, or alternatlvely,_;the-:
-'measurement results can be sent to the ‘MsC for processlng
'_rid' It w1ll be obv1ous to: a practltloner skllled in the art 5.
- “that 51gnal strength measurements may be performed by.i
numerous methods o '. S
e The method and system of the 1nventlon is 1mplementedf“
into a IS 136 system u51ng Adaptlve Channel Allocatlon_y a
| 20,::'(ACA) and -the nelghbor cell llSt is created by utlllzlng _ -
- :afunctlons of the ACA feature ' ' | o
In Adaptlve Channel Allocatlon varlous measurements'
of 51gna1 quallty and 1nterference levels of dynamlcally
'1allocated communlcatlons channels are performed to bulld_f'.
.25h" a llst of trafflc or v01ce channels that may be . ass1gned'-
A to a call made from w1th1n a cell The 1nterference
:_.levels are measured by measurlng the s1gnal strengths onf-"
s:channels allocated to- nelghborlng cells Typlcally, ACA
is '1mplemented 1n systems in whlch. -any cell may be'-.._
30 i::ass1gned -any dynamlcally allocated trafflc or v01cef;"

' channel of the system The base stat:Lon controlllng a' o



cell list is used to indicate candldate handoff ceIIs for L handoff e
‘nmeasur ement purposes when nobil'e station M roves ©out g&%@wa o
cal | handofwows0é6d8t ake pl ace to. the base - . station of- e?&ﬁ@ Eor

Cell F. ~This may not provi.de 20 as good a conmuni cations connection as.
is’available with the base:station of Cell H - Inplenmentation of the -
i nventi-on within the system woul d sol ve: this pr obl.em . © o ln t.he '

i nvention, -a nel ghbor celd list for-Cell.Ais - . created by
peri odi cal ly perform ng .signal - st reng}?n 25. . nmeasurenents wt hi n ceI I

.on the .DCCHs assi‘gned ta. cells . Cel I B—OeII H. 2. "Upl.ink rreasurements s

are done at bkl and mobilestatiens i thirx the 1geb}’ CeFPVATEAR BSHA ink -
t f | t t
T tnaor "t nk S AR Rl df o e 00° LR, cpac, ol Wyt 0,

For. exanpl e, ¢§bf§@o§lh&@tl V\gned tosh@émdyﬁalﬁheallymwcsteal@m VB,
M4, M and - MZ woul 97/ 06648 :

PCT/ SE96/ 0098@ommun1catlons within the ;gystem Tiher fsgy;s,ﬁa.emn@1-»@;(;;\,\,,1;:11.1:|.,;,lglssSI gnal' .

t | | th t
T oD o B8 "ad i | o e L R R R B 3
signal- strengj b SBASHEETEN SiRé St PeGELT TB¢) p% 0@1@' Mbs?  in@WRFekdier i odf

of time. The results of the signal “strength ~measurenents can be used -
to obtain an §vewegt siwidlty). QhengthEmr tetmh sfelteReSD(I]—lyentadeil S
B-Cell 8. . As an: Iternatlve the -sj gna en e S can be_-
ised . to BEERER QF (}RATE cdERTFEHES s T

strength mawﬁteaﬁ’ﬁ@ Eﬁ.&ébﬂohhﬁ.ﬁstﬁhq L:%‘iﬁ' Wether cﬂttté?k‘:&?d on.

each of ‘the processi ng of the S|gnal L
strengt 10 neas suel'reas sce:stalmleréqulred hExredpeexecy ssepaxatiao rhertnveen ,ther -
al ternatlvel Y, measur erent results-can.be sent. - fo t H%'g

t art

processi ng. . 1§ anne{LsW, thosgn o BRG uaved ding aE??FFbﬁerc%'Rl?H‘%‘a"?ﬁs
that si gnal ﬁhgﬁﬂglghmﬁﬁ{)‘%@ Pfrée indfeHE fcﬂ.‘é@% by J.ntermdauff:f

met hods. ystem of t I-nvention 1S 1 nplenent ed o
into a | S 136inyekEarencaq: Adept aleoﬂmreidé&émcahl ah@0selechGon aofl the .

:nelghborlcelchgiLeiz Crsgifgugymgthédélgg Adaptlve Channel Allocatlon.
i-lSZ_" are well known to those hav1ng ordlnary Sklll 1n the art '
'Hﬁ.l.These known Adaptlve Channel Allocatlon methods utlllze'
llvarlous crlterla for selectlng channels for allocatlon _
For example,.H Er1ksson,i“Capac1ty Improvement by ::-
'-dAdaptlve Channel Allocatlon" ];EEE_Glghal_Ielengmﬁ_ggnf+i:_
20; ~ pp. 1355- 1359,_: VL: 28-Dec. 1; 1988, 111ustrates theh?
”:~capac1ty galns assoc1ated w1th a cellular radlo system .
]where all of the channels are a common resource shared by"‘s"'
all base statlons In- the above referenced report the._ _
_'moblle measures the s1gna1 quallty of the downllnk and.5“"
25 : channels are’ a551gned. on. the bas1s of selectlng the_i'”
- -:channel with the hlghest carrler to 1nterference ratlo__
'(C/I 1eve1) _ :
It 1s preferable to 1mplement ACA schemes 1n two}'
..f parts a “slow" part, and a “fast” part The “slow" part":
30l f determlnes, for each cell a set of channels to be used

based on 1nterference and trafflc fluctuatlons that occur“



functlons of the ACA feature. .~ I'n Adaptive Channel Allocatfon .
various neasurenments - of S|gnal quallty and interference L Gboka O '
“dynani cal | ' wo 97/06648| | ocat ed communi cati ons channel s are perfc?r r’#e’% /%? Bw ld
25 a'list of traffic or. v0|ce channel’s. t hat ‘may be assigned. . to a-

-cal I' made fromwithin a cell. .  The.interference . | evel s are neasured _]f

'by measuring -t he. si gnal strengths on - 7 channel s allocated to
-nelghborlng cells. Typically, = i's:inplemented in .systems in
whi ch any cell may be 30 aSS|gned anyz%Wnantcally al-I'ocat ed trafflc -or

‘voice - . channel of.the system  .The. b 5€ st
‘WD 97/ 06648 over a relatively long perlo atlo?ggontro éf@ busy

-19- - o d And Dl 1 So 18! 't A Vtt% % P\%? £l to CRRRAUe afRes

per.form ITE&SUI’E I’ftS on a se anne e system . - oper.at.or

has a55|gnedém;ﬂxhahéguuﬁalfyeqhéﬁcytpdahmung problamnnandxmapnalapthln
the system The systemthen builds -5 _for-. each cell ‘'a.table '

_channel S . f][@dapttheto larerage traffigq. dopdeedn hegFysteny,fhey Y faFB t he o
‘nost - ipterfere tngp n
nunber -of Iea"s,atcél &%FP«S&&&“E aWﬁgﬁs %i%ct%%gtafyaﬁﬁft 3 "{é)‘ﬁha‘?'tqzlt ggg?g‘e{ E)a'l n,
comuni cat i OtHd! él‘WlfQiétern@ri&i et IoF ichanntls, theh“desert shannedui red

trequency separation Between the - . channels chosen and av0|d|ng certaln
‘conbi nations faif each carreckien, whesed - OR cGHONE LOTTR é&t‘-@r erence '

|nternDduIat|on - i nter nce I o
of | - charffeAgYx eW%FF%US %@?ﬁ ﬁ%ﬁﬁ? agpafvéggﬁagﬁé?dippo Pgﬁkﬁ tlon“.”._
are well k“OW“f%Qt" hgaftgastnanomtmaédhékél&taynbéhalathbuted ifhese kno_v_vn o

Adapt i ve Chann cation nmethods utilize -  various criteria for

sggectlmp Cha@yetsmfosoathmtaeaoh base station ﬂ@te@mamppeltﬁ ggrqaggon
" Capacity Inprovenent by ' Adap t|v Chann ocatlon . bI
Tel éconm Con®f ?Ofrequﬂncy :R?‘E?G‘ f§59’ rlto?S ngnﬁgi % & ..a

Illustrates tgﬁ local observatlons w1th1n the. cell
S One reason for spllttlng an ACA scheme 1nto two parts
jg(i'e -“fast" and “slow") ‘is because of the use of auto—;17
' p_]S;t:ttuned comblners that are mechanlcally tuned by means of;Vﬁ
| .:fsmall motors,.to des1red frequency ranges Tunlng is: ana
.automatlc, but slow, operatlon that cannot be. performed';
E when a call arrlves at the cell
In the 1nventlon the- nelghbor cell llSt creatlond'f‘ff'
"20l”: process for a partlcular cell 1n ‘the IS- 136 system is |
. hlmplemented by 1nclud1ng the DCCH channels of nelghborlngt"
:ﬁcells in ‘the 11st of channels to be measured for ACA-:
w1th1n that cell " The- aca process used in thlS flrst
: fembodlment utlllzes the measurement process of the MAHOef_J C
.d25'; -process descrlbed above to perform channel measurements -
.'jiat the moblle statlon ' The ACA measurements at the moblle--f
'statlon are performed by plac1ng a dlfferent channel from
the ACA llSt 1n the llst of channels 1nc1uded w1th the'_
*MAHO measurement order transmltted at each call setup
730 h - Base. statlon ACA measurements are made at the baseﬂh't

:'statlon -of each cell of the system u51ng the same ACA7s :



-capaC|ty galns a5500|ated mnth a ceIIuIar radi o systent - mhere aII of

‘the chanhnel s are a common resource shared by - all base stations. |ln . -
the above-vwef@eessed report, the - .. . nobile measures t hECISEAMONB 5 ¢y
‘of the.downlink, and 25 . channels are assigned on the basis of sel ecting
the. a channel with the hlghest carrier to interference ratio. _
(Cl1-level). : It is preferable ‘to inplement ACA schenes I n tmn )
parts: -'"slomf part,_and a: "fast" part. -~ The "slow' part - 30 e

-deterntnes for each cell, a set of chadhels to be used" - based on
|nterference and traffic fluctuatlons t' hat occur . \WD'97/ 06648

_PCT/SEQGIOOQBﬂst In the invention the DCCH channebs of nelghborang :
rTelativety-lo eriod: f t| 20-.30 bus whi cph, coul d
t ake. severalcﬁg% sa¥§ 58r? éﬁﬁé% ‘the QﬁanﬁéhE% Qtégﬁ iﬁ%%n 12'BFannlng o

robl em an d raf e stem -
'FI)'he Py dgggéf 8L8Pion the ?ﬁ%rf&n@sﬁ%@%dlc? héLslOansni s bheths

partI's conce ecting at any glven monent , front'
‘the slowy dehenﬁensd1ﬁethefAchammets t he fbest" channel for. each

connecti-on, based on short terntlnterferenc neasur.enents. o
|npl emént ati on of TRoFFReRFR 2 feghbard cehé 1lst Eena PRty éFﬁlﬂt@A SR
schene -may - b? %&Hé@géﬂhfrthQ ntionYahaY ﬁheteEErfaéﬂaﬁﬁﬁﬁ sﬁatton-
‘determnes ifs. %ﬁ Prequency plan-as as channel

assi gnnent s bh&ﬁﬁels from ltbeal ACRSdrieat | bos thid hchahhelseldof cells . .
ne reason for splitting an ACA scheéme:into two e.. "fast".

and "slow') Fenbainedeinfanhanisdads ngighborigel. t&hé& BSHSlﬁ@FsNP%Et are .
‘mechani cal |y t uned

mea 0 t S a ency -
e ol phYBRgenRied g snir1p1° B bpBRLOLELY 2, 08ciee o caidency
perforped  consWaes aoﬁa|dhe aRfinéddatle theigkbdrs of that d¢éllhas -

invention ‘the neighbor cell 1ist creation .20 process for a-particul ar -
cell in the ﬂstggmlgydtgm tbe ideal hexagonal representatlon of cell

'”__shape ' For example, the 1n1t1al nelghbor cell llst for
'."i_Cell A of FIG 2 would con51st of Cell B- Cell G At each-
}call setup w1th1n a cell for whlch a nelghbor cell list ..
15 is to be created the. extra ACA channel is 1ncluded in the S
= :;_MAHO measurement order | ..' | h ; o
| ' Contlnulng u51ng Cell A as an example, as a”calla””;'
setup 1s made in Cell A a moblle statlon w111 recelve a:'ﬂv |
} “MAHO measurement llst 1nc1ud1ng the DCCH channels of Cell._ -
: - 2ijf B-Cell G, and an add1t10na1 channel taken from the ACAf
o iallst The addltlonal channel could 1nc1ude one of - the.
.'“channels to be dynamlcally allocated w1th1n the system or,
.'-a DCCH channel of Cell H- Cell S 'Each t1me a .new" call_.
1jsetup occurs,.a dlfferent channel from the ACA list. is
f25 - used. . The"ACA measurements 1nclud1ng the DCCH channels-
'..lV-are collected by the system over. a relatlvely 1ong perlod ;,”
- of tlme preferably 20 30 busy hours, whlch could take
several weeks to occur An ordered interference levelfﬂ'
-.y:table 1s then created w1th1n the base’ statlon controller |

30 or MSC from these ACA measurements



i'npl ement ed’ by'[ncludlhg t he DCCH channels of.heighborlng' | ':celfs in

~the |ist of channels to be measured.for. ACA : - within that cell..  The

ACA procesy 6dgh this flrst . enbodi nent -utilizes. tﬁﬁﬂﬁﬁﬁgﬂpghent
process of the MAHO 25 . process described above " to perform channe

freasur ement s ~ at the nobile station. The ACA neasurenents at.the
mobile -~ . station are performed by pIaC|ng a‘different channel from

‘the ACA list in the 1i'st -of channels..i ncl uded mnth the . MMHO B
measurenent order transnmitted at each-2atl 'setup. 30 . - Base station
ACA neasurenents are nade at the base o station of each cell of t he .

.system using the Eeore Abe standpo:LnD oof 0613 - A. the DCCH channel °

PCT/ SE96/ 00982 * i n, the i nvention ‘the
- DCCH. channel%r%ﬁu¢ﬁﬁﬁﬁbo?fngell B c&qf}zﬁwﬁﬁﬂi %Eﬁﬁiptﬁ bﬁg 882 Sst ati on
ACATI st The. fell Hbas%%&atépnwll'gne&ﬁ L%rr% PESHE OE CifBaEEEeERHES ON
the - .channel's"inthe To create. a nei ghbor cel

list for a pagtrﬁﬂgaslgﬁhl strengthheqmmpared(ﬁotcmhenvEﬁCHonhaunslthe

extra channel ‘or . channels fromthe ACA list to e chanpel s of celle:"'b
contai fed i-nfapauaneias ﬁ@l§H§oﬁ¥ﬁ9qmlﬁtﬂ°§mﬁﬁP?%r ﬁi£g)are E

e pobCial ebalogr cell ATS'aLgE Bebhby BY w19 gkabrel athanoml ate

et ermne ‘hexagonal

§§ﬁ?%nents_h-”'

Tepresent ati gf pht&efdrence. orﬁft@deeDC(ioupﬂaxaprfequmies tofl Celel g'hbdr ceI - -.

litst for. - - -Cel'l "Aof FIG 2 would consist of Cell B-Cell G- At .each
call setup weehin £ cetomparathivehya ne%gfor EBRR- | ithe 18mount t(?fg

g;ggﬁ ed the eé i‘e@gﬁcéhﬁé‘é‘&‘mé& &Qcéﬁé’eﬁ’cér? cﬁﬁmels of M‘!ﬁ%ﬁ%ﬁ%enent
| 2_10 pS1nce there are moblle statlons contlnuously reglsterlngi .
'.and maklng call accesses on these channels "Bl will alsoil- o
measure much 1nterference on the DCCH upllnk frequency of
'Cell H since the coverage ‘area of Cell H overlaps thef
-.fcoverage areas of Cell E and Cell F The moblle statlons-f-f
. ,_if'.'_located w1th1n Cell A whlch collectlvely measure on allh.
o DCCH downllnk frequenc1es will’ measure ‘an  amount. of.nf
1nterference on the- DCCHs of Cell B = Cell G, and Cell H,_
-larger than that measured on the DCCH channels of otherfﬁﬁ
cells s1nce the nelghborlng base statlons are contlnuouslyl!ﬁp]i:f‘
_ 20 f'transmlttlng on these frequenc1es | _ | _
| ' ' Referrlng now. to FIG 4A thereln is shown a flow
- dlagram 1llustrat1ng measurement steps performed by eachj
'~mob11e statlon durlng each call ‘within a partlcular cell_ .
) accordlng to the flrst embodlment of the 1nventlon tAtt”'
25 . step 602 the moblle statlon recelves the MAHO list. from
'2'Tthe MSC v1a the base statlon The MAHO 11st 1ncludes the
';”extra channel for ACA measurements durlng call setup The--'.
ACA measurement process is modlfled to. 1nclude the DCCH
: channel numbers of nelghborlng cells S0 that a nelghbori-u
S 30 "p'cell llSt can be created accordlng to the 1nventlon Next,:ﬂr':.

'at step 604 the moblle statlon measures the 1nterference'



. Cont| nui ng u5| ng Cell ‘A as an exanpl e, a'sj a_' cal'l o o setup i s '_.-rrade' i:'.n

“Cell A ~a nobile station will receive a - "~ MAHO neasur ene i
i ncl udi ng WoeeWWesAs: channel s of Gell 20 B-Cell G- and.an & ﬁfﬁl{’fi@{lﬁf
channel taken fron1the ACA - list. The additional channel .could
include one of the o channel s to be dynam cal | y’ aIIocated within the
systen1or “-. a DCCH channel. of Cell -HCell S. Each_tlne a new call |

setup occurs, a different channel fron1§ge ACA st is 25 used . The.ACA L
‘measurenents including the DCCH channel” ~are collected by the system

‘over a relatively 1on riod of ti yref erabl y .20-3Q buys

Whi ch coul'd QNEX sg%@ﬁiuﬁ%ﬂeqﬁﬁﬂk 2% Bﬂgu ownAjn r&ér@@q éh%ﬁﬂ%# _
level - ﬂblﬁi hOSR FERAEd i dihi '&u&]l%gbaﬁﬁeStM@nMEﬁzoem&Et 30 -
or MsC fromt ese ACA neasurenents. .

'PCT/SE96/009@20cesHD OREREG48L step 606 the moblle station transm&ks s
From t he standpoi nt of Cell A-the DOCCH channel frequencies of Cell. B
S Cell G (an&heemeaavnﬁwt kggults to phecMBC Mla &he %asew ﬂawb.t a

l ot of -int er ren S g

_channels ?‘5%3%%8 egh%f tct ﬁ'g' sflﬂs e%rs?lsctr‘lec?géq%hese C&P‘?as'[sqgor ?% €
close to Cel Wwhre Baseistadtornitledi LE Ghasvarlansammr. If thé)fcall
interference on the DCCH uplink frequenC|es of Cell B - . Cel

conparati vel yis o¥egekhet pyacesReendgouiit, b?WG"er thﬁt@illereﬁc@nﬁﬁh%ﬂr ed on |

_the E::” Cha@DelSr%Le%%h%Etﬁ%hssto step 604 and, after an approprlate'

_ delay, repeats the 1nterference 1evel measurements The*'j'
10 dn process of FIG an is repeated for every call set up_37 |
- -.: w1th1n a cell of the system - _'h o )
: Referrlng now. to FIG 4B thereln are shown the".
steps performed w1th1n the base statlon accordlng to the
lflrst embodlment of the 1nventlon " The process beglns atif-
ﬁlS lfstep 610 as the base statlon recelves the ACA measuremento
o llst from the MSC The ACA measurement list for the base .
h”statlon contalns all the ACA channels as- well as the DCCHh:'
channels of nelghborlng cells Next -the process moves}:'
to step 612 as the base statlon walts for a measurement"
20.h.'t1mer s1gnal The measurement tlmer s1gna1 is" generatedt
'hdhby the-base-statlon_controllerydependlng upon.the des1red_
;ACA'measurement periodr "Upon receiving-a'measurementf
timer signal at'step:614, the process moves to. step 616sj
'where the base statlon measures upllnk 1nterference;~r

25 (s:.gnal strengt_h) on each measurement channel in the

lfmeasurement list' Next at step 618 the base statlon _,_fj'ff

'transfers the results to the MSC Fronl step 618 the
- process then returns to step 612 Th1s process is repeated'l
ﬂ:perlodlcally accordlng to the measurement tlmer s1gnal
"'_ 30-h_.', ' Referrlng now to FIG. 4C, thereln are shown the steps,'.

performed w1th1n the MSC' accordlng to the - flrst embodlment'“f*



_10' " since. there are nDblle stations contlnuously reglsterlng and -
.naklng cal |l accesses on these channels,- Bl mAII al'so. . %ﬁ%ﬁﬁ%gg R
I nterferen%mm DCCH: upl‘i nk. frequency of © - cell H sind&T rage .

area of - 'Cell Hoverlaps the . =~ coverage areas-of Cell E'and Cell F. The
'nDblle stati'ons 15 = located within .Cell A which coIIectlver neasure on
all. . . DCCH-downlink frequencies w |l neasure an anDunt of -~ -
-|nterference on the DCCHs .of Cell B - Cell G and Cell" R Iarger_
than that measured on the DCCH channels%ﬁ cnher : ceIIs since the.

" neighboring base stations are continuousl transm.tting on these:

“frequenci es. of theeiBVeEnfgoRowAlo EHEP A9 ttHé? eMGaPUTERERA PRIESS. -

di agram’i-l | ustrati g e t r f o
o RN ORI Y CRR SLERS RE LR e ang paBIdC

first enbodi geatish hbB&shpEReht oxnsté\tto 1519_ bas‘eeetaezcshhe menh@oﬂet ion .
receives - the MAHO li.st from - . - .the MSC via the base station. The NAHO
list includestendon measupementchishewildr then heafurchenteranemiftedl | =
set up. ur enent. pé C s.modi fied .to: |n ude t.he DCCH

channelgnunb&HSQHerﬂﬁégxk) b i o ggﬁsgﬁﬁtbgsﬁel e - om LYEP| i st

can be creat gq sa¢per progebd then M9RLI €6 thexiait state ef §£é19 68d. the
nobi |l e station neasures the interference .- _
PCT/ SE96/ 00922 step£582/3564msc receives an 1nput The 1nput 1s eltmar'

IeveI si gnal " st rength) on the downlink of each channel B
: ( g - a set o% m asurement ‘resu ts rom moﬂl e statlon or base-.

statlon or, a nelghbor cell llst 51gna1 The measurement
-10; _lresults w111 be recelved over a perlod of tlme, whenever'
. ~ the moblle statlon transmlts results to the system or the:~
.base statlon transfers measurement results to the MSC. _
- The: nelghbor cell llst 31gna1 is recelved from a systemr
; tlmer and 1nd1cates that 1t 1s tlme to average the~f
lsl .alnterference measurements Next, at step 622 1t 1s:t
o Hdetermlned what type of 1nput was recelved If measurement%f_:
results were recelved the process moves to step 634 whered“
”the results are stored From step 634 the process returns;i
" to step 620 If however, a nelghbor cell llst 51gna1 was.:-
20 :”'recelved the process moves to step 626 'where the stored _
L :measurement results are averaged to create an . averagea,:
B 1nterference level for each measurement channel _ Next,f-
h*at step 628 the MSC controller creates an ordered llst of
"all measurement channels for whlch measurement results
25f :.were recelved _ | N' R _

- _ Referrlng now to FIG 5 there 1s shown an example'
ﬁof a table of Channel Numbers bullt from measurementst'
'performed by modlfylng Adaptlve Channel Allocatlon for:
j'Cell A accordlng to the_ teachlngs ~of . the presentﬁ-_ -

30 1nventlon ' The table 1n FIG 5 shows Channel Numbers used:} ARURPPRRN

aw1th1n Cell A Cell S of FIG 2 .ranked from least"



in the measurement list during the MAHO measurement 'y'prbcessn' kaf

-at step 606 the'm)bi l.e sttation'transmits . the nmeasurenent results to-

the MSC vi g gﬁse station 5 controlling the cell. Th®GHFEEAWSEhen

moves to- step ~ ‘where it is determined if the caII is-over. If the
call is. over the process ends.. If, however the call is ongoihg - the -
process returns to. step 604 and, after an -appropri.ate - del ay repeat's"" B
the interference | evel - neaSurenEntS-. The 10+ process of FIG 4A’ is L
repeated for every call set up -~ - . w2hin a cell of the system o
Referring now to FIG 4B, therein are shown the - ..steps perfornmed-

wi thin the haseesfetedn (howesti rxg:qa;vm?e average fﬁi#%ﬂa]en%’é?‘iﬁ&ﬁlﬂ Y oFOt he -

invention. ~The process begins at ste 610 ?EE -
receives t ha"@gn neddf Teﬁﬁgﬁﬂds (h"g?’@rs& &S tehl% C%ﬁheasur erent

Fist for the St Nt N || A6k ! Il a
t.he DCCH tIE)gélffﬂth?wél S of&{%élggﬁggr |a?1dg Egléll éaatﬁxt tﬁdémgragczasg@ngses _as

; ?gﬁ; Iep %g ﬁngggﬁgeggﬁft?b&s orlomtlted f outahxmasemblrena doring i &R -
I mer si na t

st at i or5 contmeppBremepEn Hifmgsup e'§1e P'g%g SQCH ch\?ﬁ\nﬁiﬁ %e%ﬁl

peri od. Up nF%fgegv §§68f”ééih'.r g\!hnﬁ% located BFPbrShghd tie Hotdild, the. 3

process ‘nove efe "the base station neasures  uplink

interferencegf the (-_abg@al sﬂ&ﬁngmmHorclﬁmiehmaeﬁrmste chahhel ane the . -
measurement |ist. Next at step 618 the. base station . transfers the .~ .
results to thbenstoreFppongt & %mstthénter erersir metlﬁe & MRS step )

612. This ProSe%s I $.repea al |y acc
measur errent ﬁgﬁ" %' COVeg%ge area %e#erm h y ording to the

now to FIG 4C, therélh are - o

shomn i@e StEDS: From step 626 the process moves to. step 628, where |
| ;the MSC controller determlnes the N most 1nterfered DCCH _'yj
__channels in the ordered measurement 11st _' |
In - order to create the nelghbor cell 118t for any'
ycell .a number (N) of the most 1nterfered DCCH channels\.
slil' ‘are- determlned from ‘the table of FIG '55' The N most'
L :_1nterfered DCCH channels are the N channels hav1ng the N f
'_hlghest recelved s1gnal strengths . : _
Next 'at step 632 a nelghbor cell 11st 1s created l
'Contlnulng with “the example of “cell A, the N most'¢'
20 - .-1nterfered DCCH channels, if not already contalned 1n the. '
.--11st are_ added to the 1n1t1a1 nelghbor cell llst
“contalnlng the DCCH channels of Cell B- Cell G. If ‘the
DCCH channels of any of cells Cell B Cell G are not 1n the'y..
'group of N cells they may be removed from the :Lnlt:.al..E
L 25 | l:.st This same result may be accompl:l.shed by s1mply.
| replac1ng the 1n1t1al nelghbor cell llst w1th the N most |
interfered DCCH channels 1 ' -
As an alternatlve, the nelghbor cell llst for Cellj_
1'A may be created by taklng the DCCH channels from the'
o 30 ftable of FIG 5 that . have an- 1nterference level above a.

certa:Ln threshold, rather than taklng a set number of N



perforned mnthrn the NBC accordrng to the frrst enbodrnent

PCT/ SE96/ 00982 - WO 97/.06648 of . the _invention. At step'619 the

rreasurerrewbgafo@mss 7 . begins as the MBC sends the bRSE/SESGH%Bh and -
‘nobi‘l ~ station measurement lists 'to the base station. - The nobile . .
-statron measurenent list will then be. further transnttted 5. to the :
‘nobi | e statian fromthe base station. Frontstep o - 619 the- process. then'
‘nmoves to the wait state of step: 620... ° At'step 622 the MSC receives an
input. The input is either . a set 2@ measur enent resul-ts froma nDbrle
-station or- base' . station or; a nerghbor cell.-list signal. -The - - .
nmeasurenent re dy o mhenever .
the" nobi | ecg’tagﬂ (}ﬁ 't rzlhﬂsem 1'}géréel-ls&llec% cejséswyg%?nmgfé%@e ﬁeigﬂﬁogse I
'station trangfersideaptieien dresi&éa s:Dzéhla:.thﬂ'Z - The neighbor cell .
‘I'ist.signal is received froma system .  tinmer and_ indicates that it

ti me to average Rare thes system @f &l&%e 1-feadds ERENASA RERFUTEMENLE), 622

it - . ned what r a hent
resul ts \/\/erae"? e;dngvsro gga%ﬁtfg%lgﬁga]‘%? \\/‘\ﬁed Ifldga %érlﬁ' o
resul s ar gy Sy edpe ERORY thep Ridd rsaadadacwscmet gnpsial neighboat ep 620.

1f,. however, "a nei ghbor cell list signal was 20 .  received, the process
moves to ste@lBZE:LwherePt&hearstolEGrnatlve nmBa SRTSALR Ii‘é@]’a?¥'3°§r é"hr%/eraged

R AL FEASHE R
' ' ' channels could be placed 1n the nelghbor cell 11st for
Cell A, w1thout us1ng 1nterference threshold crlterla |
;IO : ;.'g If a moblle statlon happens to. be located at locatlon f'
R 300 in FIG 3 and mov1ng 1nto the coverage area of Cell..
ﬁ-_ H, the MAHO process w1ll result 1n a call handoff to Cellil
TH as long as the nelghbor cell 11st created 1s of a s1ze'c
15 By 1mp1ement1ng the present method and systemrw1th1n“'”"
| h'l a cellular system it would not be necessary to, 1nc1ude all
 of the eighteen cells in FIG 2, ‘Cell B- Cell S, that are” _
vclosely proxlmated to Cell A in the nelghbor cell llst to
. overcome problems caused by RF propagatlon effects such-
ZdI_r”as that 111ustrated 1n FIG 3 | The size of the nelghbor_b
.f"7 'cell llst could be set to a value of N less than: elghteen'

f by uslng an approprlate 1nterference threshold when .
-ch0051ng DCCH channels for the llst, or: by placlng a ‘set
number of most 1nterfered DCCH channels in the list. _Ift

25 gfthe system operator des1red to have hlgh s1gna1 strength
B p measurement prec1s1on for handoff ‘the threshold could be _
'tset high or the set ‘number . of DCCH channels chosen could;
_.be' mlnlmlzed to account for only the strongest RF1h'
'propagatlons effects such as - that . shown in FIG. 3. The
-;30i . nearer the value of N to. elghteen the greater the number:.V

- of RF propagatlon effects accounted for.



_at step 628 the NBC controller creates an ordered |ist of '-aII

measur enent channel s-for which nmeasur enent results 25 'f_mere'r y
Ref erri ngwoomosessFl G.. 5, there i's shown an exanpl e &CT éSEt”&ﬁ@g
Channel Nunbers buijlt fron1neasurenents o perforned by nmodi f yi ng
~Adaptive Channel ‘Allocation.for . = Cell A according to. the . - .
teachlngs of . the 'present- 30 © invention. - The table in FIG. 5 shoms'f"
Channel. Nunbers used o ‘within- Cel] A&Cbll -S -of FIG.2 “ranked-
“from least . - L '.-_;g“-;27_ : : :
- PCT/ SE96/ 00982 -~ WO 97/06648 _ o o -25- : |nterfered§"

(lowest received g\é%r agen%'l%@fﬂors'[ F:%'lg.t @1559 has’ b@@ﬁt dr@aﬁé&r egdhe -

(‘hi'ghest™ receive aver ag 'strength), as- nmeasured at the
base- StatlOﬂeBhoandnatsystemﬁbhlthe preisent 1nweatedn mayt benuseGekb A
durlng ACA- . 5 neasurenent times. In FIG -,' q?&i}ichannels %gﬁCell _
B-Cel I G an@emogmqamyarér%b%mdta? o . o
tabl e. The D%%H annel s_o e L efhane Enistishe nnst-'«

i nt erfer ed ¥FEMt&E a?sor}ns sué%%g By Cc%d‘l%h q}%et%oxége?age area of Gal | -

10°

FRAPmSEeR 626 neaspirewert MHets rodified @28 befioree but alisoe IVSC
'controller determ nes the N nost interfered

DCCH, channel s-i:n the
ordered neanwverdmaluding the. DCCH Chﬁnﬁﬁaﬁrgftélér§&ﬂgmhﬁF %EH%O cell.
LSO A ALy fpd RS, Wlaad "Exilifle! TheREERMAOT e <.
‘DCCH Channells_‘_sacr ecTrQSt@dCWth% hlﬁétﬁddt hmd\l system of the ‘present .
I invention 1s verlfled. by' contlnulng to ‘use the DCCH o

10 f~°channels of Cell B- Cell S in. the ACA measurement 11st
- -Measurements on DCCH channels- contalned in the ACA
-'?measurement llst are made as before After measurements
: 'have been made over a relatlvely long perlod of t1me as _
before (20-30 busy hours, or several weeks) . . The exlstlng:
lS_z_lnelghbor cell ‘list is- compared with the 11st of cells"
.;.:.hav1ng a DCCH channel 1nterference 1eve1 above -a certaxni'::
“.threshold - If a cell 1n ‘the ex1st1ng nelghbor ‘cell 118ty
is"not' contalned in _the list of cells hav1ng ‘an’
'1nterference level above the . certaln ‘threshold, that cellf N
20 is removed from the nelghbor cell list. 1If a cell hav1ng”
| _an 1nterference level above the certaln threshold lS not .
. contalned 1n the exlstlng nelghbor cell list, that cell-
is added to the nelghbor cell 11st In the alternatlve,, .
" the N most 1nterfered DCCH channels,_where N equals thefﬁ-
t25 . 'number of DCCH channels 1n ‘the nelghbor cell llst,.could |
| l"f'be compared to- the nelghbor cell list. _
 The- method and system is also useful when a system_'
_'"operator 1nstalls a: new cell 51te w1th1n a . cellular-
lﬁsystem In thls case relatlvely short term measurements:hu
30 'accordlng to the lnventlon could be used to lnltlally set:

'a nelghbor cell llst for the new cell The neighbor cell'ﬁl



hi ghes_'t recei ved. 5|gnal strengt hs. - . Next, at step- 632.‘._'a..n'ei-ghbor'

cell list.is created . Cont i AUt ng:. with the.exarrple of Cell A .the N-
‘most - 20w Biedeher ed DCCH chanel s, if not al ready cont ai ne‘?f:'ﬁ"ﬂg%ﬁ 0982 .
list, are added to the initial 'nelghbor cell~ list ~ " containing the
DCCH channel's of Cell B-Cell G - If the . . containing the DCCH channels

,of'CeII B-Cell G tf the. DCCH channel s of any of cells-Cell B-Cell G are
not. in the group. of N ceIIs t hey may b@g.em)ved fromthe-initial 25
list. This sanme result.may be acconplished by sinply replacing the initial

nei ghbor cel b ;L Shendeh 1h@ullraRtiding the ridv ¥dEr asbXLHR R Belset . -
-As an alternatlve .t he nei-ghbor -cel | S1|st for Cell. - ‘A may be- created

by . t aki ng thbyDC@horlanneésmfrmemslmwemems 't abl ¥sef PEG 931°t11tat weX® an

i nt_ erference [ evel above a certain threshol d,. rath i ng a
set nunber Omeﬁsurements would allow the_ ggstem pe %_ AFIE%D ?S
1. In ‘a cell Ty t =l COBR&EST NBedn
pIurallty -of rﬁ}blle s{tlﬁo%ns ry ? ﬁﬁ%s %c Yndapl%rallty of

nei-ghbos cel. |nﬁaa§uﬁéinémtghbodilﬁethen beb perfemntectc&s)rde;samglmdlelaeveoné

base station transnmitting and . _receivin ﬁ’% gore rreasgiemsnt o
channel s, a s werify the f’cﬁlgﬂ'\h%t iced-1a Lidity °F‘| Eper BPYSERYfi 1 st

cel-l', sald t.,used for transmssmnto mobi | e o
statlons theraé'b%/ %?11;%?9% 2t %E* %tf‘gns to select’ 10 - candidate cells

for” handoff f.rom spidl ririsdr wt |Dcc&ﬁld11annels onmeitiath csclgpaﬂ.ssngengehst eps -

of: - ~establishing a first neighbor cell. list foi
f| rstcel 1. is measured BagT benauaiurlargsr atlib?%rﬁh?t?CBPa a}'lﬁg-gBPO’ﬁob. ] € -

stations sai i rst..c SURisRg. by
those H@blle %%iiriﬁg dg cPnlyellmltatlon on th1s 9&5& hﬁggggnal- | |
strength on Wﬁ@sﬁhﬁﬁeﬁk is preferable thﬁhammeHMdﬁcéﬂLSOup ﬁhenéughborju

ceIIs including . cells not in the:first. nei ghbor Ilst and;:
20 have theersame mhssgrgmantstql'@fg\'lerﬂ- nBusReEment Lt will
?glgggiﬁug??h%ﬁﬁié&%;ESZHboﬁ%ggkg?i n the art that there are clear o
advantages to ensurlng that the measurement channel number.
_TSI I_frequenc1es are not repeated 1f only for the purpose of
S MAHO . o |

Whlle the 1nvent10n has been descrlbed as- 1mplemented f"
-lnto the IS 136 system, 1t w1ll be obv1ous to one skllled'i
_ in the art that the 1nvent10n has equal appllcablllty to o
.'20?°-'the IS 54B the EIA/TIA-553, or similar systems " In IS-“f |
B 't54B the 1nventlon -would operate 51m11ar1y to that'il
-;dlsclosed for an IS 136 system, w1th the exceptlon that;"
the analog control channel (ACCH) would be used in placel
fof the DCCH channel . In EIA/TIA—553 ‘the measurements;:
' iS _ would be made only ‘at the base statlon of the pertlnent p'
| | cell 51nce analog moblles are not capable of performlng :
-MAHO | _ -..
It would also be obv1ous to one skllled in the art:
: .that other methods may be used to perform the downllnk_'
.30”._1measurements at - the moblle statlon For example, the_

.'mob:.le ass:.sted channel allocat:.on (MACA) of IS 136 may "



;proce55|ng by the ceIIuIar teleconnunlcatlons systen1* ,;_;”,afféf'the.,j L

plurality of calls: of the nobile statlon sent - 25 'signal ‘strength
neasuremen% &h& st ep of processing. - i ncI ud| ng the l’!l’lmﬁlﬂwﬂ
creating- an ered list- of said - N . measurenent-

channel s, said Ilst ordered . . . D accordlng to said. S|gnal N
strength neasurenents .30 o obtalned by. the nDblle statlons over_ .
t he course.. .. ~ -+ of .the plurality. of cal | s; ' R
det erm ni ng one- or nore of the neasureﬁsmb . S channels from S
said.ordered |ist haV|ng highest D S|gnal strength; and = 35 .

modi fyi ng sabe hised Bei glekeureetBCdH Sthannel strength irf OanSastiigst
cell to.include the neighbor cells associated with said deternined one or -

.27-. - - . system. €A Fsast chBnt3ehaphdrs. ﬁamwglcmghbet ENETR

strength. - h f, c|a|n11 | aigd. ste ' '1l
creating an &P§5Fg§ﬁlsﬂd%:rﬁﬁ%§§é %&8%§F@55(ﬁ maﬂe s1gnai éﬁﬂ?ﬁ&ﬁﬂb said
signal strengehsiRamdheBERhent 2306t 8h8 report %@Wﬁé@eﬂﬁ%nﬁémltétﬂwgt h'
measurement. for. each of. said = - se€lected measurenent ‘channels; and
creatiny sai gystesy @@dnl @t cefllsainy. negishrateon - Sﬁ):cesa:-hannel s, said list
ordered accordlng t h, measuy enent s. '

I d a era - o
3, The method of %P ©i ?&ﬁegaFﬂbgaé@eB s of % %k&qy?ﬁ§ﬁ$@ %%%prlses_."'
the step of: aibo sulted E@@”Ehﬁﬂéﬁédﬁ%%ﬂah'ﬁﬂtb'§§§%€ rEHETﬂ&EOf -
sai d .. ordered list having a signal strength neasurenent 1evel- _ -
above .a cert sedlsi gugh sErem@ﬂhlGaLﬂ Hitedsdh@ bf: FIGS. 1-3, that arm_ aa

cel lul ar. -telecq ni,cati-ons s st . cqQnpri's Iuralrt of ...~
P et at § ARSI RED SRSy F i e GRRBITR . 0

f I d
R L ﬁ“%ﬁ?*@%%%%%ﬁ%Q%&%{gi %ﬁﬁé‘?‘%f@g s of S

a nei ghbor cal,| Handlofifar betwen Callcel land ailtbswigihiocedi s wosld best - .
used. for transmni ssi-on to _nobile, stations thereby - . epabling mobile -
stations to SHeSUeRtndi ddS celfsother nelg]ﬂ&‘ﬂ’db‘% FedissFentatnedcel | |

sai d met hod, s gc%'ét’i% “i‘ﬁudoffs %E?:Réeﬁf Cell A and thé‘éé':%‘i&ﬂb@riﬁ&“ .

group "of " sai

microcells ‘may also be frequent It would be useful 1n ]
'15;l ﬁthls example to deflne some of these mlcrocells as j
;:nelghbor ‘cells to Cell A By 1nclud1ng:the.DCCHs,of these_{
hmlcrocells among - the DCCHs”-tob be"measured';in 'théi"-
1nventlon, ‘any. mlcrocells belonglng in the nelghbor cell{
llSt w1ll be 1ncluded ) ' _
20 .. As can be seen from the above descrlptlon, the method -
- .-and system of the 1nventlon allows creatlon of - a nelghbor:r
lcell 11st whlch takes 1nto account varlatlons 1n the size o
f'and shape of - the coverage area of - cells w1th1n a cellular .
"system : The 1nventlon also allows the nelghborhood cell_ L
.25 .'hllst to be verlfled perlodlcally to account for long term_”;
”'effects on the s1ze and shape of the coverage areas of" the- ]
o cells in the llSt ". | "
It is belleved that the operatlon and constructlon_;;
7of the present 1nventlon w111 be apparent from the.
'30rr jfore901ng descrlptlon and _whlle the 1nventlon shown andrb

o descrlbed hereln has been characterlzed ‘as partlcular"'

FhperaBetes, eachfﬁ:

verrfying =



:30 "sard nerghbor ceII Irst S : 'over t he course of a pIuraIrty of'

calls by mobile .~ . statrons W t-hi-n said first ceII .

measuri ng g &fwees obil e stations insaid : fff‘FfsﬁEs‘é’@P?szof

si gnal ‘strength of said plurality 35 - . .7 - on “a. measurenent :
channel < of “each: of ‘said -f_ : nerghbor cells. |nclud|ng ceIIs
not-in thefirst. . . o group cand |
-28-- : o sendrng t he gdymﬂ strength neasurenents

by those nDbrle stations. to the cell.ul ar . - tel ecommuni cat i ons

Svst. o 2 : |
SRS - T A T S
st rehgt h rrea%}irt‘ﬂ&ﬁ;t Sdeﬁlﬂlabepfgamprgﬁgssgfggnt and n@b@mgofhethéeps o

of . creafing an ordered |ist of said neighbor - .-~
cells, said I:rrsxerm:cta'r@ls abefimidgin otlstar folbowing claims. sjgnal st rengt h
measur-enment s obtarned by the . - ~hobi l.e statrons over the
course of the : pIuraIrty of caIIs and :

reconfiguring said nerghbor cell list . = - T accordrng to sard _
creat ed ordered I|st sard 15 L ”* o step of- reconfi-guring conprising .
the steps-of: : e deterntnrng i f any of said nei ghbor -
cell's on the created ordered I|st have a L - . signal
'strength neasurenent_ above a : . AUV threshold val ue; and

20 : - assrgnrng those nerghbor celIs front.'*- :
the created ‘ordered Iist ‘havi ng a srgnal R .. .+ strength-
measur ement above said threshold . . vaIue to said o
nei ghbor cell list. - 25" 5. . The nethod of ¢laim4 in which sard
st ep of , creatrng an ordered:" I|st conpri ses. the -steps of:

aver agi ng sai'd si-gnal -strength measurements to obtain . .an averaged

si gnal ‘strength neasurenent for.each' of said: " nei ghbor: cells

nmeasur ement channel s of said nei.ghbor. 30 cells; and . creating .
sai d ordered list of said nei.ghbor cells, =~ | " said I'i st ordered accordrng
t-0 .sai d averaged srgnal o strength measur ements for each of said '

nei ghbor cells. 35 - 6. The method of . cIa|n14 in mhrch sard step B
of - =~ reconfrgurrng further conprlses the steps of : . L



R .. REPLACED SHBEETS SG o '

-29- deterjining if any of said nei ghborﬂ cel ] s cont ai ned
“in said-first group havd:hﬁcsmeh(agem&?ﬂgnalmﬂﬂéngt .. _measur enen
bel ow sai'woidmeedsol d. valHEClaim@) ~ : paged .2\ toongedi. 18 ei ghb(?rCT&ﬁs’F@o”z

contained in said first | Duwifes) tmdng-aosmgadal--.-st r engttr measur eue..t

__lla_ﬁl OW sai d threshold {[] Absiom satphgaelghfxomagadl il stf This SheetHasB
The e feemeingd ONS i u
BT R i

conp R deterntnlng a second gro

: s tghest averaged sifgnal strength nmeasur e

jdelet|ng nelghbor cells within said.first group from -~ sald nelghbor
cell list; |gn|ng nelghbor ceIIs of said second group to’
said 15 Wﬁgi Egor ?%f : . 8. - The method of claimb5 in
‘whi ch said Step10f In eecoeéwun.aﬁrg fueleeommrmcasesntshe syepenf

addi. hg nei ghbor cel'l s associ ated wi th one or nore 20 neasur enent:

channel s  haerpgisigges: PIugRdiitst shgnebibke statiens g %rﬁéFé& Fedd to said
'nelghbor ceII li st

: el r heati ons
system - @%yqp r‘?Js‘I"ﬁ@lJat%lﬁFaPl ??hbtp&nrmqoeeillescst% |%n%eigh§§?gggge . 25
and ‘aspl Ur@a‘cthy c peEghBOaL CELASE 6Ré bdkd ithlideldransmittitrcland i

conprising at - one base station transnitting and " receiving on

“one or nora'etmmm’rm channi| morg mesmirement ¢1@ﬁn’é$%ﬁt| ﬁg“‘&%dghbor i}
cel1 list for said.,first

hbos 5 | -
mobi | e st aQofFe3§ing Phﬁgégbbgﬁaﬁ?”tgfﬁi%nf%gs?agtjtrq o"‘{nlé'I tfoc&!see 123{@?5?\3: ggt teo_ -

“cel |'s- e_ft_q{ gtaégj,;g,_i gi 'eRé dstbpst o€l |, said net hod conpri sing -
t he ‘steps (;? ° .l abl'i shi ng a fi rst nei ghbor cel'l list for. sai d
first cell; 35 - meamerlngne wbthin said fhustl replof ong o b‘}Pl?ﬂ)bl le

stations: W|th|n 'said first cell:
: 10 -s:Lgnals ~on measurement channels of a group of

'fnelghbor cells, o ” .

creatlng an. ordered llst of sald measurement_

channels, sa;d llst ordered accordlng to sazd 31gnal '

'; measurement results, | c | o

.15._ o 'l=-' determlnlng ,one.'orl more | ost 1nterfered:
- - measurement channels of sald ordered list; ‘and |

creatlng a nelghbor cell llst comprlslng sald-

" one or more .most. :Lnterf-_ered _‘me_asurement ch_an_nels. '

20 o 2 The 'm'ethod of claim 1 in_"Wh:i_.ch’- sai.d' _'step of -
e measur:.ng comprises the steps of:: ‘ _‘ -
_ transm:ttt:.ng to .a mob:Lle stat:.on from a base'.
stat:.on respons:.ble for communlcat:.on with mob:.le. .
stat:.ons w:Lth:Ln the coverage area of said f:.rst cell -
. 25 . at call setup 1nformatz.on on a plurallty of selected'
| ” measurement channels, . ' o |
' measurlng “at  said m'obil'e"'_.' st'at'i'on' 't.he"
J.nterference on rad:to s:.gnals recelved ‘on the_ N
"'downl:tnk of sa:.d selected measurement channels, and
"30 : R transmltt:.ng repeatedly from sald | moblle

stat:.on' to " ' said - responsn.ble - base  station



_30- S . . rreasurlng byabase statlonfor theflrst'

cel |l of. si gnal strength on measur enent channel S ' oup

of nei ghbwo Eiebas | ncluding cells. =~ - pot in u?&TVSFr!’é'Pﬂ%. ghbor. S

list; and 5 . - sendi-ng the Si’ gnal strenmﬁrs&

by - the base station to the ~cel ul ar - This Sheet Has Been Replaced

t el econmuni cati ons systeny and L processl ng by t

"t el ecommuni cat i ons system .- af ter the plurality of" canmﬂmﬂmj B@E

station sent 10 . signal strength rreasyﬁerrents 'said step of p i

i ncl udi ng-t he . steps of : creating - an ordered list -

of =said . neasu nt _.channels, |i I d

accor di ng to sai d‘esati)tﬁﬁm’sttr%r?gfte?%m{i‘e Hgn%erfere?ﬁ:e at, g?é?ned by ..

'-the base statlonmlézg‘._ se of. . - - ~the plurality of .calls; -
term n| ng .one’ or mor e of the rreasurerrent ' -

'channel s from sai d ordered |ist havi ng hi ghest-. SI gnal

strength; and 20 i n satd .r t he.l hbo ceII Iis.t-_
for said first ce?H toThﬁcF’G&@%é’EDFé;ﬁéB‘r% In“which' s ‘9 F B

-associ gt ed wi t ,&;ge, at sal@&@g&g@qm@ant :
channel's haw%ahs‘%air?%d@s Sl gnal e mea‘s"m:ms'trength 25 - 10.

The et hod (ﬁa§é asﬁaﬁlbﬁ \n&uectirﬂmrfstem:@fon radloreagnagsalremedmeeid list ¢
‘conprises the steps of: . averagihg said signal stre “-.: o
measur enent sortotlm_t’éphlnk on §ﬁ1§v§ 3\% “ﬁ"-‘r"l.ggﬁt rrent for
each. of said 30 : sel ected: rreasurerrent channel s; and . B creati ng

“sald ordered |ist ‘of  said neasurenent AT channels said. |ISt ordered-

~aceording to sai d4aver@ggd method Sbﬁnailastrrr engtih mias:hesendsstepB&f
11. The method of claim9 in which said step of - determning - '
-corrpr|l§es t hersaepngf an ordered list comypipess CLA| VED s - 1.

In ° |1 ul tel { I bit '
7 LA ! LTRGBS SNSRI L

sai d. nei ghbor cel bﬁta§n aneac-aragsar hstagfat:eheasmeaserbmeﬁt sfetieach -
transmtti- ‘ng and . :recelving on.one or nore neasurerrent channel s, a'

method . - of ' coéasaig ®elsiafiesbmersureneat fghanpels | |$%@ cell, 'said : |
_”_e' ghb:‘?'r _'Cel' _l list used feoartfr{ganastnn %Sz"d()erre[do imé’é' Bf said measurement: '
15 . channels, - sald list j ordered accord:.ng to sa:Ld |

averaged :mterference measurements _

" 5-_._ B The method of cla:.m 4 in wh:l.ch sa:.d step of
determ:.n:.ng comprlses | B '.
- 20 | o determan.ng one or more measurement channels of
- sa:.d ordered 11st hav:.ng an 1nterference measurement ) o

level above a certa:.n 1nterference level threshold

_ 'vG;. .In _ta . cellular ' telecommunicationS' .system
- 25 ,r combrlslng a: plurallty of moblle statlons, a flrst celli'
'.'t ;and a- plurallty of nelghbor cells, each of sald nelghbor:
- cells comprlslng a base statlon transmlttlng and rece1v1ng;1 -
'lon one or more measurement channels,_a method of verlfylng:
-”;a nelghbor cell llst for sald flrst cell sald methodm .

30 compr:.s:.ng the steps of : o | ‘\

oy



_stations thereby enabling nmobile stations to select 10 . .cardidate cells

for handoff fromsaid first cell, said "~ - method conpri §j - eps . o
of: w097/06§®t ablishing a fi rst nei ghbor cell .I'i st f n'r'sédglgsd&%w%&: irst -
cell; - - “over .the course of a pIuraIrty of caIIs by nDbrle 15 o
‘stations W thin sard first-cell: en o
‘mobi l.e stations in said o frrst ceII of . srg D r
measurenent - - o channels ‘of . a-group of nei ghb drng
cel'l's not in the first nerghbor Irst -aad 20 sen |ng t he
si-gnal strength nmeasurenents . .. 7 " “‘by those. nDbrle Stations to . -
~the cellular - B a551gn1n eéeﬁﬂﬁsungraupoas spitieneighibor cells:
processing by:the cellular tel ecommunications systenr - after the

plurality of calte aalthGNbepe seadi d4s§ént 25 signal strength
”Easureffe”ts. . -sald step ].1511 rogﬁs__%lgp saa:.d fiP&l, “Qéi'ﬂ t BReStiPSdde -

creatlng . or der ed™® neasur enent -

channel s, sard 31?h§&s ﬂ@@ﬂﬁmﬂited on measuremeﬂﬁcehdnﬂEIt@ﬁﬁeabmlgnm
strength reasurene 3 .- . Obtained by the nDbrle statrons over-'

the cdurse - of said nelghbDMeCQldﬁalrty of "cal I s;

detefmi ning one or :nore of .the. neasur from ;
'said ordered |i.st havFﬁ'&aIrrrlGﬁean orSered list s?%neﬁalsq ﬁg’tr%}%and 35.
modifying said fi, E “e'éﬂlt&)rlf@é' oH.i%tred according to b@idaighaIst cell
t.o include the nerg ﬁ - cells assocrated ‘W th sard

determ ned one omeasurement - results, and o . =32-

nmor e neasur ement channel s havr

2. The nethod: of cl FEFCRLig P@h n?thEBF cgll 1%§%a??ﬁﬁr§hn%rdered _j:

list ﬁenprrses tQ% %E%ﬁsd¥&ered 1ist. averaging said signal strength
measurenents to obta an averaged si-gnal strength: neasurenent for -

‘each .of said . selected measur enent chanriel s;. and - ... creating -

sai‘d ordered list. of sai'd measur enerit’ 10 chann ard |st ord red '
accordr ng to sai d-averEfednethod. Qfgr%:\-a’s‘i‘réndtrh ‘ﬁ%‘h@br of

T T Sl b o pgor g o e
sai d ~ ordered Il%rmmmgr goala stolefle hstaasonerfmumlavblase -
. HiS_ r; L statlon respons;ble for communlcatlng with - mobller
R | -statlons w1th1n the’ coverage area of sald flrst cellai'
VZrat call. setup 1nformat10n on_ a plurallty 'of
':measurement=channels, AR : L
| measuring 'atﬂ said jmebile“' statlon .*the,'
20 ~_'dj-1nter£erence onh'radio signals recelved on the -
| 'downllnk of sald measurement channels, and R |
| transmlttlng .repeatedly,; from sald mobllet
istatlon :tofh sald responsible base statlon,

nmeasurements of 51gnal 1nterference at sald mebller-"z'

S 25 Vh o statlon.

}é. The method of clalm 7 in- whlch sald step of
-_'measurlng further comprlses measurlng at sald respon51ble_j7f
| base statlon.the 1nterference on radlo s1gnals rece1ved,~“.7

'-30 . on the upllnk of sald measurement channels

HII!III llllll ] lllll il : 



above a certal n si gnal stremgtspeehev I threshol d. 4. a
ccell.ular - telécommunication aced Conpr|5|ng a pIurallt o
mobi | e st afiosoeeds Ti T St celﬂ plurality of nei gWE@(SEB@K‘Py each
of said nelghbor - . cells base station transmitti-ng and .
‘receiving. -° - - on one or nore neasurenent channels, a nethod of ver|fy|ng
~a nei ghbor- cel I list: for ‘said first cell, said nelghbor 25 . cell list -
‘used for. transnission to nobile statloa%4thereby "~ enabl-i ng nobil e
stations to sel'ect candidate cells for - - - handoff fromsaid first cel
said met hod Conpr's'ngT%E?nmtho Sbfmﬁﬂglm 8 in whlcﬁwéaﬂﬂlﬁlépféfSt_
vgroup of said nelghbor cells sal d nei ghbaor cell list; . >
over the coub&%aﬁﬁn@ phUbﬁddnedﬂlnsﬁIcndgrra&sde - stations within
said first cellz - . neasurin t hose nobil e sta |ons in

said . - S svgraeémg ofsaé-idgnaptﬂ-'if@%ﬁf‘ﬁeofm%%?‘drﬁt“ﬁ'r‘aﬁ t

‘on a neasur enent hann h s v £ Beégaﬂor_ t__;
cells |nclud|ng céF&'lﬁb%E' ﬁg&%ﬁ 1PQerggéﬂce measurawgﬂp and: '

--33- 5 - of said néﬂ@ﬁbdﬁ}démiéﬂmﬁﬁéufémém@t@hmmnehseuﬁnsald

by those nDblle stations to the cellular = . teIeconnunlcatlons

system and ' nelghhnnxﬂﬁiiﬁwyéﬂdthe ceIIuIar teleconnunlcatlons system-

5 ¢ . after the plurality of caIIs of t QRPI| t alFongge hbskgnal
ééé R A S Jidie 19t 1i:'f ?. gl rlne:t.

'strength measur enents, roceSS|ng ~inc g .the :steps

of : - . cells, dd@Btiige %r&éﬂ@deébd:daﬁdlﬁé sei dahdi ghbaaged

cell s, Said list ordered: according to said 10 - -, signal ; strength
measur enent s . obt ai imtcepferdnce measurements: fﬂﬁbﬁﬁéhs?ﬁtﬁéhé B@éH

course of the - plurallty of | calls’_and . "
reconfﬂébrlng saldcﬁetﬁhbor cel | list. = . g accordlng to sald' _
created ordered I|st -sai d 15 B - step ‘of reconf.iguring conprising
the steps of: . - R deterntnlng i fany .of. said nelghbor e
cells on the created ormheemduhndtmﬁecaalm 9. in which said sgfgRalof
'strength measur.enent above threshol d val ue; and

20. - reconf1gur1ngsgpgﬁrﬁ§e§h5§g ﬁ&F&ﬁbSF ‘cell's from:

the created ordered lisy g signadhy of - ‘said neighbor cekﬂsfﬂﬁﬁét
measur enent. above said tﬁ ¥ﬂ ﬁéﬁg Y gt/alue to-sai.-d -

nelgthIsceI!”JIStan 'averaged 1nterference 'measurement ~above . a .~

f threshold value, - _ _
| ass1gn1ng nelghbor cells hav1ng a: measurementtf
. above sald threshold 1evel to sald nelghbor cell"'
.fllst _ | - o
.'20Q ' o determlnlng 1f any of sald nelghbor cells-
| .eontalned in: sald flrst -group have an averaged'
ilnterference measurement below said threshold value,_i
o remov1ng nelghbor cells contalned in- sald f1rst=__"
£25. '5etl greup having a measurement below sald threshold from_n

.asa;d-nelghbor cell,llst.

) 11.. The method -of claiﬁ'-9 -in whlch sald step of -
:.reconflgurlng comprlses the steps of '

t‘30l.~f S determlnlng a second group of nelghbor cells_'

hav:tng the most :Lnterfered averaged 1nterference'
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25 '-5.' The nethod of cIa|n14 |n mhrch sard step of'h_ o creatlng

an ordered |ist conprises the steps of: .. aver.agi na
strength munmmma«bnts to. obtain. . ooan averaged si gnal - Sﬁ%gﬁ@#ﬁmﬁhg -
neasur enment” for each of said’ . nei ghbor cells neasurenent channels of-
“sai d nei ghbor 30 - j'ceIIs.-and " creating saidTh
‘sai-d.nei ghbor :cells, = .. said list ordered according t
signal.. . strength neasurenents for . eachof said. ne|g
6. " The met.hod of .claim4 in mhrch sagg_step of reconflgurrng
further conprlses ‘the steps af:
M id first oridgbArdhanee e Sbcsi g Bsuﬁhéahaie'ﬂns sl nesl
in sald first group have an dveraged S|gnal strength - medasurenent .
bel ow'sai d threspaid fakee; gaetp; rennvrng nei ghbor cells:

contained in said first group 5 - havi n Si engt h neasurenent
bel ow sai d t hreshol d- deletmmbnnsasabﬁagﬁ%iﬁ % ??%é %qut group: 7

"The .met hod- of claim5 j.n reconflgurlng further
conprises.the StgﬁgmoFalﬂyAé¥§ﬁngkﬁ%§§n§iﬁ%g %F%econd group of nerghbor
cells aving . hi ghesigravey agetighbgpakedlise gt hs anieh s eomd t gToup | o
"del eting neighbor cells within said first.group from . said nelghbor'

cell list; and to said neﬂghhﬂﬁrgﬁ |bh%6r ceIIs of .sai d second group to S
said 15 ,nelghbor cell list. - 8. ‘The method of claim5in
whi ch sai.d step of. reconfrgurrng further conprises.the step of":

‘addi ng nei ghbor gl | s Mssogkahed Wf heDagmon nix ewAfich - sads us e nof

channel's havi ng hi ghest signal - strength of | " said.ordered list.to- sald.ra';

herghbor ceMedonﬁlgurlng comprises thenstsp o€ ul ar- teleconnunlcatlons
,systent ' conprrslng Iurallt of __no tatdor 25 f,
508 52 fd Sl e Wi

jand a Blurallty of nei
conprising at . | eagfy AEeRas tnsd it diiedt BRI H bRMRLA orderzeaermsng on -

one .or: nor e .nmeasur enent . ﬁannels -a -met hod - for creating a nei ghbor

cell list for saiwbfsasd meighbor cel3aldshei ghbor list for transmission to - )
mobi | e stations 30 thereby . enabling nobile stations to select candldate._“ .

cells ~  for handoff fromsaid first cell,. sai-d frethod conpr|5|ng
' o - 13, In " a cellular ' telecommunlcatlons . system S

;lS_.- compr1s1ng a. plurallty of moblle stat1ons, a’ flrst cell |
B ‘rT'and o plurallty of nelghbor cells, sa1d nelghbor cells’--j
“each comprlslng at least one base statlon transmlttlng and .
"-_rece1v1ng on one. ori more measurement channels, an-
'”ftapparatus for creatlng a nelghbor cell llSt for sald flrst f”'
20t ']cell, said. apparatus comprlslng - ' o —
| - means for measurlng, w1th1n sald flrst cell
one or more 51gnals on measurement channels of ‘a.
'group of nelghbor cells, S _ | _ |
| means - for. creatlng .an ordered 115t of sald- .;""
s ”measurement channels, sa1d llst ordered accordlng to'
o 'sald s1gnal measurement results, |
| : means f determlnlng -onejforf'more' most_f
'1nterfered measurement channels or. said. - ordered .
.:-illst,_and_t 1'__ L ;'.“”,h: o
R e

(T



theﬁsteps'etf- R eStainShing a first neighbor cel | tist ter said -

~first cell; 35 ~  over the course of a. pIurallty of calls %x &g ile-
“stati ons WGWWGMI dfirst.cell: - - PCT/SES0/0

-35-- ' neasurlng by a base statlon for the first
~celd of S|gnal strength on nmeasur-enent channels " This Sheet Has Beep Replac
-of _nei.ghbor cel |s. |nclud|ng ceIIs o ~ -+ not
nei ghbor 1ist; and 5 = . I sendlng the sign

nmeasurenments - ) -by the';hﬁse' statlon. to t he cel

t el econmmuni cati ons systen and .~ .. processing by.the ceIIuIar- S
t el ecomuni_cati ons system. af pl ral aldesy pf 1p§tbase
. of Qe rfe%g é§£a£ ur alyels) ?r@i o’ |

station:sent 10" t hKShBasur anent s, step of processing
‘including the: St%ﬁ&p¥1s1ng 'said ‘' one .or meéUIMPSEHIlntdEfEﬂed I st

of said measur ement ~ channel s, said -list - ordered S
accordlng to saldmasynﬂmentenhﬂnnmk%surenents 15 : obt ai ned by” -
.the base station over the course of = . . the plurallty of calls; -
deterntnlng one .or nore of the measurenent. . - ‘channels from.

-sai d ogdered Ilsﬁénmnfﬁbhégﬁgsgtus of Clalm 13 iﬁgmmﬁcﬁtgamgthEaagd 20 .
nDdlfylng sai d fi'rst nei ghbor cell list 5 for said first cell
1o include tfwr meaghhning comprlses " cells a5500|ated with said

det er ni ned ‘one or - Jeasurement n :ghest
signal . . _ _ m%?‘?%r&f‘?]ﬁ t:@apsmltt:.ng to ﬁ) 31% E%tﬁaé}%\% ’E%'ﬂt

claim9 in

whi.ch said step of a%{héxtlgréapeh@sm et eemaﬁnseattbﬁ stieps of @
stre ngt B

_averaglng 'sai d S|gna measur enents to obtain - - an averaged
signal® strength’ rm@lsﬂlenmﬁat‘mnseawhthﬁnsanlch 3covergssecat@a rreﬁstﬁaéngnt
channel's; and - . creatlng ai-d order: t. of said qeg
channdl0s. sai d | iEixskdeedd akcH Elin@ef'b‘ps& -4Gay °F & P ga

strength neasurenggté?lecgéd measuremEnt-gHaﬂﬁgﬂEE’Of cIa|n19 in “h'Ch

ald step of erm ni ng conprises the step ‘of :
oo means for measurlng at said moblle statlon the

_}1nterference on radlo 31gnals -recelved on the ;_;
idownllnk of sald selected measurement channels, and,_.-i
15 T means for transmltt::.ng repeatedly from sa:.d .:_
o .. mohlle statlon to sald. respons1ble base' station -
measurements of downllnk s1gnal 1nterference at sald_p:r'

:moblle,statlon._

26"'pa,.T;:1§ "~ The apparatus of clalm 14 in whlch sald means
: .for“measurlng further comprlses means for measurlng at;"
'sald respons1ble base ‘station the 1nterference on radlo
-s1gna1s recelved n- the, upllnk on sald 'selected';_
' measurement channels a | o

-716tf The apparatus of clalm 15 1n whlch sald means
for creatlng an ordered llSt comprlses ' 'l' o
| meansiﬁ'fcr_"averaglng j'sald -1nterference
' measurements to obtaln an averaged 1nterference‘
:Bb:. _..;- measurement for each of sa1d selected measurementf-

.channels,_and;



-36- |dent|fy|ng one-or nore neasurenment channels of sald

ordered list having a signal strength neasurenent IeveI'E X

certain swgnmoﬁmrengt h' | evel threshold.: 5 . : PFH"SEaﬁl @gfl ular.
‘tel ecommuni.cations - system - conpr|S|ng a plurallty of nnblle
“stations, a first-cell . .and a.plurality of nei ghbofhig eﬂ as

sai d nelghbor . cells conprlslng a base station tra

recei-ving... - on.one or nore measurement channels,

~verifying- a nei-ghbor cell list for sai-8%irst cell, sa| ne|g

celd :list-used for transmission to mobile: statlons t her.eby enabllng
'nobile stations to selgfing for Caréhtine el Ieraereaarmttéti fofonsasdd first’
cell, said- - - method conprising_the steps of: 1 assi-gning a

fi rst group. of saessvalegerdr channels, said lsatdOﬁéegﬁédaceelrdmgst=° o
over the course °ff%lﬁégfgééa'1nté¥¥e§%%§%Wﬁgﬁsﬁg?%%%PsStat'0”5 mnthln

sai'd first. cell: strength. by a;_

‘base 20 .- . ~station for said first cell on neasurenent
channel s of each of sa|d nelghbor cells -~ ' |nclud|ng ceIIs not
‘in-theSfirst grody. arkhe apparatus of claim géndimghich seahdl msanength

‘measur enent s, ?ﬂ' he base statlon to- the: --cellular 25
S prlses

fe|eCOqunﬂﬁﬁq(ﬂﬁF%Sm&Qﬁﬂg processing by the cellular .
t el ecomuni cations sysi&ihs for - aEE%&*mt:.?ﬁn@ Wl idy rﬁ’cf)réameasﬁfrehgﬁtbase

station sent ©~ - - signal_ strength nmeasurements, said step of processing .-

i ncl udi ng the ste;ixam‘ielé(bf ‘said ordered llstcmytlmagaalnlmemfed‘encgt of- ..
'sai'd nei ghbor cell sald Ilst qrdered accordi ng to.said
si‘gnal s?rength rﬁ%ﬁﬁﬂ?ﬁﬁﬁﬂ%s%ﬂﬁ%% ﬁgﬁ“ﬁ? grtain interierengg, §Pat|on :
over Hjge course’ %% Mgrality o of call s; and 35
‘reconfiguring  sal nelg bor ceIL -Iist L - .. according to sald
.created ordered: |ist, sald . .. step of reconflgurlng conpr|5|ng

t he steps of : - 37
deternining if an’;r8 of 3Bjd "=he| @?&&'“lar tele°°“‘mun1°at1°’l?ei I §Y(§¥°(“he

‘created Ordqégﬂgriélnaaaepiurallty of moblle sta%f+§§va ug&%@%¥8b11 .

.neasurenent thres and _
and a plurallty of nelghbor cells, each of said - nelghbor

:15_ -_ cells compr1s1ng a base statlon transmlttlng and rece1v1ng B
{.;;on one or more measurement channels, -an. apparatus for -
'ver::.fy:.ng a nelghbor cell l:.st for said f:.rst cell sa.:.d.
' apparatus comprlslng o _ . .
_ ‘means for a851gn1ng a flrst group of sald.:ﬁ'f
'201f_."”,'nelghbor cells to sa1d nelghbor cell llst, _
| L means for measurlng w1th1n sald flrst cell one
or more slgnals transmltted on’ measurement channels.
-of each of sald nelghbor cells, | ' -
" means’ for creatlng an ordered l:Lst of Sald
_25, ': ' "nelghbor cells, sald llSt ordered accordlng to saldd”'
-s1gna1 measurement results, and ' '. '
: 'l means for reconflgurlng sa1d nelghbor cell llst S

accordlng to sald order llst

'f30 o019, The apparatus of clalm 18 1n whlch sa1d meansdg

for measur:.ng compr:. se S
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5 ' R o L assrgnlng those nelghbor cells on: the-'
- created ordered Irst having a srgnal o o - stren

reasur eneno sluseds sai d. t hreshol d - O val ué"i"{ﬁ@é{“&"” _
‘neighbor cell list. 10" = °~ 13, The nethod of claim 12 Tn which said-
step of - = creating an ordered. lrst ‘conpri ses the st epissieétHas Been Replaced

aver agi-ng sai.d signal - strength neasurenents to obtain

'signal strength neasurenent -for each.of said" ';.f nelgh

measur ement channel s of ‘said nelghbor 15g- - c€lls '
said ordered list of said neighbor cells, = - sald Ilst ordered. accordlng .

‘to said averaged Si gn t tnﬁ,gq_r ega-_catf&n Srich
. _ameans foLz.S Efﬁkﬁé élt@%% e

nei-ghbor- cells.

of - reconfrgarr bagef Widweion oppspeasibie sﬂ;aapscommumcatmg ‘with .
deternlnlng i f. any of saiid nei ghbor ceIIs contalned ' Sﬁf 1 d férst
group -have an avemggedesﬁgmﬁlQﬂﬁrﬁﬁﬁ hin the GOYSRAGRRTHRI &

threshol d val ue: an | | igesaid
first group gl rad: car.T%l se‘f: {Qfgﬁh€£' Sh o8l |8 pROkaNAe OE

asure nt si gna

fronrsa;d nerghboaegghgehéﬁt channels; - - 15. 'The nethod:of claim 13 |n
whi ch said step of 30 :reconfiguring further conprrses t-he st eps, of :
deternmining.a second gmeapsofoﬁeWQHE@F¥9§I3§I%%ﬁ g?° bile ?ﬁiﬁ%@£ raged

'si gnal strength nmeasurenent s ég%Fw el foin
said first group FP&RF erencsal d’rher ceﬁ'{api an %& J’ﬁ ‘e -
assi gni-ng nei ghboaoﬁﬁhllakOEfssﬂ@mﬁm t@ameus, andnei ghbor cel |

of .claim 12 in which said Srep.:'

strength bélow sai thresholdl'"

l.i'st. - 38- 16._The .met hod. of clalm-,-'

13 i n which said step m’ealrmcofrbrgmmarm@ﬂfij:rqm EW?FQ@%W hé 2 psstd _
addi ng nelghborhood cel l s associ ated with one o e annels :
havi-ng ﬂrghest sr@ﬁﬁfiﬁrﬁﬁﬁtﬁ Bfigarﬁadgd %§P§?€¥E?O sal n§?§E%BH cell

list. m&yMnts of .- 31gna1 J.nterference at said mob:r.le

PCT/SE96/00982 _
' statlon

'20,. The apparatus of c1a1m 21 1n which sald means-h“ -
15;."for measurlng further comprlses means for measurlng at
- said respon51ble base statlon the 1nterference on radlo 1
81gnals recelved on the upllnk of sald measurement

:channels_

20 2'1-.“ The' apﬁé;ra-tus of claim 20 in which said- means'
o for creatlng an ordered llSt comprlses R
: _means.“ for : averaglng sald - interference -
measurements to 'obtaln an averaged 1nterference_-'
- measurement for each f -sald nelghbor cells .
,125'e,_-:.'¢measurement channels of sald nelghbor cells, and -
- | means for creatlng' an ordered 11st of sald-"
nelghbor cells, said list ordered accordlng to said-

- raveraged 1nterference measurements for each of sa1d

: nelghbor cells =

* ¢ L M S * T
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¢—39; - -lw.z' 22. The apparatus of cIa|n121 in mhlch sald neans
~for reconflgurlng conprises:: - - ~ means for . deternrnrn&glf any

of saldrwwgﬁmmg . cells have an averaged |nterfer€ﬁ@§qﬁf ﬁ?enent
"~ above a threshold val ue; - _ - means for assigning

-nelghbor cells having a . - measur ement . above sand&khmm@ﬁ&% agagel

"to said - . neighbor. ceII list; - ning_fﬁ”
if any of said nelghbor 100 cells contalned in: sal have " -
an averaged o |nterference naasurenent bel ow s

val.ue; S ahd - ‘means for renoving neighbor cells-

contained in - g5 The Sppirbitus! of WIa{RVINOiA WRAGHr eRW mEdrw said

5 = .- threshold from said neighbor cell- list, .23, The -
apparatus cﬂoml3eooﬁilgurmhgchomprdsnsans o for reconflgurlng

conpri ses: - f or.” det e pi ni ng cond.-_.qr ou 'of'“
20 nelghbor ceFF§nﬁa$Qﬁ;€; ?ﬂkﬁlﬁ%t%£}8P¥d°£véﬁ& (Pelgﬁb .

interference nEaégiggenﬁévesaég %ﬁ&é%ﬁbéH(“EhéEEEérence measuréménﬂJ”ber_t0¢tl'

said first group - neans. for del eting neighbor cells of
said Blrst - above grohpeshnﬁﬁhaadueelghbor ‘cell lList; and 25
‘means for assrgnlng nelghbor cells of sai

roup tosaid
nei ghbor cel | Fist. means for aﬁflgnﬂﬂgaﬁﬁagapﬁ§(ﬁei;%rﬁﬁfg |ch “ﬂ?-.
15@{@ means . meagﬁrehﬁﬁgnf%%B%b”gsaﬁﬁprtﬁrishold level to sald '

'nelghbor cell llst, | |
means for determlnlng 1f any of ‘said’ nelghbor‘_ff
th1077_;' __.féeils contalned 1n_sa1d flrst:group have an averagedﬁ-ﬁ_
B uinterferenoe-measurement belom“said threshold_value{'
and I e
| means for remov1ng nelghbor cells contalned in
- said f;rst group hav;ng a neasurement below saldﬁﬁi- -

| :lSl.l | "Ithreshold from sald nelghbor cell list.

'ezi._ The apparatus of clalm 21 in whlch sald means'
| for reconflgurlng comprlses _ - o | |
means for determlnlng ‘a second “group of
-20l_g_.l";nelghbor cells hav1ng the most. 1nterfered averagedlal
o l:.lnterference measurements, sa1d second group equal.:
in number to sald flrst group,. _
means for deletlng nelghbor cells of sald flrst
'fgroup from sald nelghbor cell llst, ‘and ' |
- 25r .7 means. for a551gn1ng nelghbor .cells of saldlg L

~ second group.to said nelghbor oell llst.5

24.' The apparatus of clalm ‘21 in whlch sald meansr"'

for reconflgurlng comprlses
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-40- 7 reans for addlng one or -nore channels of one or
nor e nostwbrybmge‘,;gred measuremant channel S of sal d 3 H@Fgﬁﬁﬂﬁ%t to .
sald nelghbor ceII |ISt . - N o

- mﬁlglliiﬂlliiillslilinlieﬂlim

-40- -
o means for add:.ng one or. more channels of one or .
" more most :Lnterfered measurement channels of sa:.d

o orde_red_ list to san._d _n,e_1ghbo,r,,lce1_1_ 1:._st__




