26 January 2005 (12) | NTERNATI ONAL APPLI CATI ON PUBLI SHED UNDER THE PATENT
COOPERATI ON TREATY (PCT) (19) World Intellectual Property Organjzation
I nternational Bureau (43) International Publication Dat %a%%qoénber 2002
(26.09.2002) PCT (51) International Patent Cassification': HO4B 7126 (21)
I nternational Application Nunmber: PCT/USO01/51429 (22) International Filing
 Date: 20 Ju{] ¥ padmbed: AQFLI(%Q%%U&L?S@& Frioek Pk aPERG ¢ a&kER BN FrEKry(:26)
‘Publicatio anguage O) Priority Data: 60/221,009 27 July 2000
ElzJé/ 8;] 2000) Us é?l) Appl i cant: | NTE ',?—. TAL TECHNOLOGY COR- PORATI ON
Whi Imdldotua weaich ALEIPAS S 72

InventorsﬁyPAN Iddﬁﬁg%ﬁlﬁtﬁgigg Cour t¥ e t ”lmmm@ﬂmmmmmﬁﬂﬂ@mm’ @J )ZEI( RA)
Ariela; 239 West Neck Road, Hunt- iNg&g®#n, NY 11743 (US). (10) Internatlonal
Publ i cat i on @y IeestioMPBRABTES63 A2 (74) Age@a‘t)éﬂfeﬂ\?@_F‘E“b"m‘f?WW“ S. et al.
Vol pe and KaeFptpmber20@2 26.0330%2 400, POle Penn WQ 02/073968 Aodn F. Kennedy
Boul evar & ti onal )
AE, AG @A lnth(angontent %sﬁc&tﬂz BAIMIB 6 g@’Ag%w%? %%:ny, %’161% Q%E;dg
CU’ CZ’ ﬁzgﬁdmr%wl cati%mtEIC; P&%SOIE@9 Fl ' Bor delpl h (US)
IL, IN, , JP, KE, KP KR, KZ,

(22) Interanational Flhng Date 20 July 2001 (20.07. 2001)

,

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO,CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, Fl, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, J?, KE, KG, KP. KR, KZ,1.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PL, PT, RO, RU, 8D, SE, 8G, 31, 8K,
SL,TJ, TM, TR, TT, TZ, UA, UG, UZ, VN, YU, Z4A, ZW.

{25) Filiag Language: English
(26) Publication Language: English

(39) Priority Data:

60/221,000 27 July 2000 (27.07.2000) US

(71) Applicant: INTERDIGITAL TECHNOLOGY COR- (84) Designated States (regional): ARIPO patent (GH, GM,
PORATION [US/US]; Suite 527, 300 Delaware Avenue, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
Wilmington, DE 19801 (US). patent (AM, AZ, BY, KG, KZ, MD, RU, T}, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
(72) Inventors: PAN, Jung-Lin; 15 Court Street, Selden, NY IT, LU, MC, NL, FT, SE, TR), OAFI patent (BF, BJ, CF,
11784 (1S). ZEIRA, Ariela; 239 West Neck Read, Hunt- CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,

ington, NY 11743 (US}. TG).
[Continued on next page]

(54) Title: ADAPTIVE UPLINK/DOWNLINK TIMESLOT ASSIGNMENT IN A HYBRID WIRELESS TIME DIVISION MUL-
TIPLE ACCESS/CODE DIVISION MULTIPLE ACCESS COMMUNICATION SYSTEM

(57) Abstract: A particular cell of a hybrid time
division multiple access/code division multiple
access communication system has a base station
and a plurality of user requirement. Timeslois
having unacceptable interfercnce for the uplink

are estimated. Timeslots having unacceptable
IDENTIFY UE-UE INTERFERENCE CELLS |~ ?’ g interference for the downlink are estimated. An
availability list is produced. The availability list
indicates available uplink and downlink timeslots

IDENTIFY BS-BS INTERFERENCE CELLS | _? A

DETERMINE WHICH CELLS CROSS having acceptable interference levels. Uplink
INTERFERE. INCLUDING BOTHBS-BS AND [~ 79 and downlink timeslots are assigned using the
UE-UE. EACH OTHER availability list

Y 00 OO0

FOR EACH CELL, ELIMINATE TIME SLOTS

AVAILABLE FOR THE UPLINK IR A CROSS  |~_ % 0

INTERFERENCE CELL USES IT FOR THE
DOWNLINK

FOR EACH CELL, ELIMINATE TIME SLOTS

AVAILABLE FOR THE DOWNLINK IF A ~ 3 2

CROSS INTERFERENCE CELL USES IT FOR
THE UPLINK

| PRODUCE AVAILABILITY LIST ~90

WO 02/075963 A2



LK, LR, LS, IT, LU LV, MA, MO, M5 MK, MN, MW MX, MZ, NO NZ, PL, PT
RO RU, SD, SE, SG SI, SK, SL, TJ, T™M TR IT, TZ, UA_. UG UégP%/N
ZA, ZW (84) Designated States (regional): ARI PO pate KE, LS
MN Mz, SD, SL, SZ, TZ, UG ZW, Eurasian patent (AM AZ BY KG Kz, MD,
RU, TJ, TM, European patent (AT, BE, CH CY, DE, DK, ES, FI, FR GB, GR
“LE, 1T, IskboddBeeaNL, PT, SE, TR), OAPI patent (BF, BcT@15148G Cl, CM GA,
G, &CQ GWN M, MR NE, SN, TD, TGQ. [Continued on next page] (54) Title:
ADAPTI VE UPLI NK/ DOANLI NK TI MESLOT ASSI GNMENT | N A HYBRI D W RELESS TI MVE
DI VI SION MJL- TI PLE ACCESS/ CODE DI VI SI ON MULTI PLE ACCESS COMMUNI CATI ON
SYSTEM FOR EACH CELL, ELIM NATE TIME SLOTS AVAI LABLE FOR THE UPLINK I F A
CROSS | NTERFERENCE CELL USES I T FOR THE DOAMLINK | | DENTIFY BS-BS
| NTERFERENCE CELLS | DENTI FY UE- UE | NTERFERENCE CELLS DE' T' ERM NE WHI CH
CELLS CROSS I NTERFERE, 1 NCLUDI NG BOTH BS- BS AND UE- UE. EACH OTHER FOR EACH
CELL, ELI MORATADAPTE ERENKDOWNLRE FINIALOTASHONMENG | F A CROSS

| NTERFERENCE ACHYBRUSEERERESSRMERIVISION MyETIPLE ACCESS/CODE
DIVISION MULTIPLE ACCESS COMMUNICATION SYSTEM

[00023 BACKGROUND

{0003] The presént invention relates generally to resource allocation in wireless
hybrid fime division multiple access/code division multiple access communication
‘systems. More specifically, the invention relates to assigning uplink and downlink
timeslots in such systems.

[0004] Figure 1 depicts a wireless communication system. The system has a

plurality of base stations 30;-30,,. Each base station 30, communicates with user

" equipments {UEs) 32, 32,, 32, in ifs operating area or cell. Communications
transmitted from the base station 30, to the UE 32, are refemred to as downlink
communications and communications transmitted from the UE 32, to the base station
30, are referred to as uplink communications.

{0005] In addition to communicating over different frequency spectrums, spread
spectrum code division multiple access (CDMA) systems carry multiple

communications over the same spectrum. The multiple signals are distinguished by

¢ theirrespective chip codes (codes). To moreefficiently use the spread spectrum, some
hybrid time division multiple access (TDMA)/CDMA systems as illustrated in Figure

- ™ 2 use repeating frames 34 divided into a number of timeslots 36,-36, such as fifieen
timeslots. In time division duplex (TDD) systems using COMA, a timeslot is used
either solely for downlink or uplink communications in a cell. In such sysiems, a
communication is sent in selected timeslots 36,-36, using selected codes.
Accordingly, one frame 34 is capable of carrying multiple communications

| distinguished by both timeslot 36,-36, and code. The use of a single code in a single

timeslot with a spreading factor of sixfeen is referred to as a resource unit. Based on
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requi renent. Timeslots having unacceptable interference for the uplink

are estimated. Tineslots having unacceptable interference for the downlink
are estimated. An availability list is produced. The availability |ist

i ndi cat esa auainhmbdatonip|bandwilthd retmiveinents, bheras| pluttipld assongcagigpimabl ee
interference levels. Uplink and downlink tinmeslots are assigned using the
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resource allocation in wireless hybrid tinme division nultiple access/code

-di vi si on VB3 pn & %@@é@%ﬁnﬁh#h@mﬁlm@}@ amrwplin ﬁ@m@qygmworciﬁ 1sysent he
i nventio ) ‘ | ink and.downlin time t n,s
syotoms TosgdRRe S ESS S u bR ol ARG el he st voye By 4
syst em hagsé staRbi38] iat ¥n AnaBRBADRL ﬁiér&%c@@eveﬁommougﬁ% R&RBA TR ibag: 30,
comuni cates with user equipnents (UEs) 24 in its operating
area or ctition 3Coisdurtiec away tien therfaﬁtsqﬁl'sﬂ@?ﬁ;rtbﬁhlgha’ difstivessotipically 8djatet o t he
UE 32, ar oWt e{]ﬁf’l&) gf tbg se%csyncfi oe\fYn base station 30, may result in unacceptable interference at

the first cell's base station 30;

[0007] Also shown in Figure 3 is cross interference between UEs 32,, 32,. An

'uplink signal 38 from a first cell's UE 32, will create unacceptable levels of

interference to a downlink communication 40 in the same timeslot received by the second

cell's UE 32,, due to their close proximity.

[0008] | Accordingly, there exists a need for reducing cross cell interference.
[0009] SUMMARY
[0010] In accordance with an aspect of the present invention, there is provided a

method for assigning timeslots for a particular cell of a hybrid time division multiple
access/code division multiple access communication system, the system having a
plurality of cells comprising the particular cell and other cells, the method
characterized by comprising, _

determining potentially inteffering cells which potentially interfere with the
particular cell by estimating base station to base station interfering cells using pre-
measured link gains between the base stations,

for each timeslot, eliminate that timeslot for uplink communication, if a
potentially interfering cell uses that timeslot for downlink communications,

for each timeslot, eliminate that timeslot for downlink communication, if a
potentially interfering cell uses that timeslot for uplink communications,

assigning a timeslot to an uplink communication of the particular cell using non- |

- uplink eliminated timeslots, and




comuni cati ons and conmuni cations transmtted fromthe UE 32, to the base
station 30, are referred to as uplink conmuni cations. g%gSll I ddition
to communi cating over different frequency spectruns, séﬁ u 'yg?gggrum code
division multiple access (CDVA) systens carry multiple conmunications over
the sane spectrum The nmultiple signals are distinguished by their

E respective chip codes (codes). ' To reefficientlyuse the spread spectrum
“sone hybrid tiaugyngadinssloin a dw@ﬁw&g@vmmﬁ M&ﬁﬁ ugigg non-
i-llustrat i 'h%{ . repeating frames 34 divided into a nunber of
ti mesl ot sﬁggi,h@-( 60 sfluﬁué%sﬂﬁ:gfteen timeslots. In tinme division duplex (TDD)
systenms usi ng CDVATInaadcbitaat®twiths atigther agietherf tholpedsynt aivetdtivn thele &
upl i nk communications in a cell. In such systens, a_  conmunication is sent
in sel ectrsevidpdres | lntbsids dima alivigionn guudiaplec pecesyeeries divimen ommiltinle yacesse fr ame
34 is capahl f.carryin ... pl @ communi cations distingui shed by both
fiflyleeiRisl R gothiting

timesl ot se of a single code in a single tineslot
with a spreadigiflufaiisceRd inshudf@@harcuiffcell hRd ofher @llsa resource unit. Based
on -1 26 January 2005 a communi catiion's bandw dth requirenents, one or

~mul ti pl e resowhacaataiized mayhfidtheamystagnedmprisesconmuni cati on. [ 0006] One

problemin such systens,is ¢C s cell interference .as illustrated Ln Figure
5 %A second cdneand agsmeited with ghe esoweh SeT ForRREIRRE SIIANE JHFOTIHO ¢ o a
second celis Rhicpofdfiallyirferf®é iathhd dfﬁéh:ﬂtcelilﬁgr ésﬂﬁaaﬁrﬁ%ﬁ ISERRIN @b bad
upl i nk conmuni cat’i on 36y| s sent froma first Cell's 321. The uplink
communi catdtion iB8rfaryg bellsnsing prethdayurtd dink igaisik bewideh she s staiom, i on 301 at
an unacceptable interferepce, | evel .. Ithorgh t he second ceLI_‘s Faf{g
REngsiqirant

station 302 i $n9a45@RCIalEthYIthRbmParHguler feli Ioreglimigatige, orcac
ffective | i cal i at e . . :
stati on' SR 08, GRlco At Siond P orblald)n@Ihe caPERY R Finhesfor B3P, |

base st atdoqmlisR tomhEtétiol so shown in Figure 3 is cross interference
bet ween UEs 321, 322. An uplink signal 38 froma first cell's UE 321 wil|

create unaccepeeass @ssosiaiedswith the particelar eelt foredininefings totrgach dwpaskitchad on 40
in the s gﬁﬁﬁfc{t gfgrscligvtvnﬁﬁcgdﬂr%gniggtic}n??f g Sgtgﬂt%llycﬂérfe%ng Eefl $8as YT abNe!

~close pr

for uplink communications,

means associated with the particular cell for assigning a timeslot to an uplink
communication using non-uplink eliminated timeslots, and

means associated with the particular cell for assigning a timeslot to a downlink

communication using non-downlink eliminated timeslots.

ool BRIEF DESCRIPTION OF THE DRAWING(S)
[0012] Figure 1 is a wireless spread spectrum CDMA system,
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[ 0008) Accordingly, there exists a need for reducing cross cell

i nterference. [0009] SUWARY [0010] In accordance with an asgec f the
present invention, there is provided a nethod for- assi%n"ar‘n‘g| b | ots for
a particular cell of a hybrid tine division nultiple access/code division
mul tiple access comuni cation system the systemhaving a plurality of
cell's conp¥P &St he particul ar cell and other cel | sSPCYHERVHEPhod
characterized by conprising, deternmning potentially interfering cells
which potentially interfere with the particular cell by estimating base
station to base station interferi ng cells using pre- nmeasured |ink gains
bet ween the base stations, for each tinmeslot, elimnate that timeslot for
uplink communication, if a potentially interfering cell uses that tineslot
for downl [08k3Jc ormitgresiliusiates tusplots fumpeptingdemss. el i ninate that tineslot for

downl i nk Eﬁm”uni C @l 1ndstratds crdROLeBMilifkdn¥e. | Nterfering cell uses that
0

~ timesl ot r “upl i nk conmuni cations, assigning a tinmeslot to an uplink
communi cat0bA of Flgoredds an ayeilabifitydied. | usi ng non- uplink elim nated

timeslots d -2526 Jan L.gni fro g a downl i nk
. conmuni ca[oloo of F gr EpSZiF t¢u1 ?%ﬁlcggpfgreg% gllﬁm %gar‘{%}lag’hlmﬁnﬁkb%see’l i m nat ed
.t mesl ot sstation tadew@rsthin B SAB §)and nexr lequiprasip ¢ bsenéquinenpfUESER)E | nvent i on,
there is . rtovi ded.a hybrid tinme division nultiple access/code division
mul tiple ’é‘g’ &€ G muni cati on system conprising, a plurality of cells

i ncl udi ngioaipar t i Bigurr6 icl deampdsbfatches inkefbesce celtiizar act eri zed in that the
system co i,ses, neans associ ated wi th_ {he ticular cell for determ ning
potenti al @Hlnt erpgﬁeﬂgsat%glsq“’é”%‘?i %ﬁf@ﬂ?s*ogﬁoﬁat‘f’ é"faflbﬁeh with the
particul ajppopn! | byiesBidmidehitpes for tal I @RstiuBedRER Fightedd dfan i nterfering

cel-l s using pre-neasured |ink gains between the base stations, nmeans
associate#t with the particular cell for elininating, for each tineslot,

that i npgh@t T ORighRloidiIoGARIR grdutiRflan dvilaBiliBUsQShg dliy is-i nterfering cell
- uses, that timeslot Tor
BS interference cells.
[0021] Figure 10 is an illustrafion of a BS-BS cross interference list.
[0022] Figure 11 is a flow chart for producing an availability list using only
UE-UE interference cells.
[0023] Figure 12 is a UE-UE cross interference list.
- [0024] Figures 13 and 14 are flow charts using base station and user equipment
interference measurement to determine timeslot avéilability.
- -4 [0025] Figure 15 is an illustration of a user equipment specific availability list.
._w [0026] Figures 16 and 17 are flow charts for using only interference
' measurements {o determine timeslot availability.
[0027] Figures 18, 19 and 20 are flow charts for determining timeslot
availability using hybrid approaches.
[0028] Figure 21 is a flow chart of a timeslot assignment approach.
(00291 Figure 22 is a flow chart of availability list updating.
_ [0030] Figure 23 is the updated table of Figure 7.
[0031] Figure 24 is an updated availability list for cell 7 based on Figure 23.
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downl i nk communi cati ons, neans associated with the particular cell for
elimnating, for each tineslot, that timeslot for dom%ipk co%gi cation,
if a potentially interfering cell uses that tineslot for aHRM

conmmuni cati ons, means associated with the particular cell for assigning a
timeslot to an uplink comunication using non-uplink elimnated tineslots,
and neans \ggg%08§9g3[ ed with the particular cell for angHHWH@“%? tineslot to a
downl i nk  comuni cati on using non-downlink elimnated tinmeslots. [00111

- BRI EF DESCRI PTION OF THE DRAWNG(S) [0012] Figure 1 is a wireless spread
spectrum CDVA system 26 January 2005 WD 02/ 075963 PCT/ US01/ 51429 [ 0013]
Figure 2 illustrates tinmeslots in repeating frames. [0014] Figure 3
illustrat oss cell d.nterference. 0015]. Figure 4 is an availability
ust [ 00 RPEE g Pt 30t L oenp BB | g an awa | abi |ty |15t
usi ng basq0033f at i Fipute@chiebdecaitalieo aciBSuBShbaingentiser equi pnent to user

equi pnent (UE-UE) interference cells. [0017] Figure 6 is an exanple of a
cross interference cell list. [0018] Figure 7 is a table showing a

hypot hi cal[oag,aresl ot al prratKypEScRPRIN 6elrlze [ 0019] Figure Sis an
availability list for celRpprrRREDEMBGHIRENISHNY Figures 6 and 7. [0020]
_Figure 9 ijgo3g f'O‘ﬂ(ltﬁ&fﬁﬁ%effgﬁowﬂi'i;él)cgés&fb&ginéﬂo@a\éﬁgdnlﬁﬂl flchMedt bff USing only BS-

BS interference cells.” [0021] ure 10 irsanillustration of a BS-BS cross

i nt'er f er eFERCPMA systegp the par ugsiet dliminagonproqedigeseng ayailphility prtoduci ng an
avai |l abi il ypd LshedSI P I Mg%dﬂgzich I .0023] Figure 12 is
a UE- UE crc%l)ss‘4 %P?%grj?ergwgg ?j?st | o4 Pg%ggg%ﬂgnggwfhﬁgr e flow charts
‘usi ng baseomtuatidations aevds indersame)irgsioeinta cell. nt er f er ence neasurenent to

determ ne 4j;Bes| Ot AV 3l ARl ab Yeaitability timeslot list 76. Along the horizontal

axis, each timeslot is listed as S1, §2,..., SN. Along the vertical axis, each cell, listed

here by the subscript of its associated base station's reference number, is listed for both
the uplink and downlink. Each row indicates the timeslot availability for either the
uplink or the downlink for a cell. Timeslots not available are indicated \#ith an "X".
Availablc timeslots are left empty.

[0037 One procedure for generating the availability list is shown in Figure 3
and is explained in conjunction with Figures 6, 7 and 8. Initially, the cross
interference between each cell pair is measured. Initially, base station 30,-30,, to base
station 30,-30,, (BS-BS) interfering cells are determined, step 77. BS-BS interfering
cells are cells where a base stations 30,-30,, transmissions interfere with another base

stations 30,-30,, reception.

[0038] Each cell determines its BS-BS interfering ce;lis by csl:imatihg
| interference from the other cells. One approach estimates the BS-BS interfering cells
using pre-measured link gains between the base stations 30,-30,,. If the estimated
interference exceeds a threshold, the base stations' cells are considered BS-BS
interfering cells, step 77. Based on the threshold comparison, BS-BS inferfering cells
are determined and stored in a cross interference cell list 84 as illustrated in Figure 6.

The vertical axis of the cross interference cell list 84 has each cell. The horizontal axis

4.




-1 [0025] Figure 15 is an illustration of a user equipnment specific
availability list. (0026] Figures 16 and 17 are flow charts far. using only
interference nmeasurements to determne timeslot avail 6{:}946}@9{}/%527]
Figures 18, 19 and 20 are flow charts for determ ning tineslot
avai |l abi | i ' hybrid approaches. [0028] Figure | flow chart of a
-tinmesl ot a‘i%?zg'z%r&gt approach. [0029] Figure 22 is agﬁ’{gﬂ}"%ﬁ%rt of
avai lability list updating. [0030] Figure 23 is the updated table of
~Figure 7. (0031] Figure 24 is an updated availability list for cell? based
on Figure 23. -3 26 January 2005 WD 02/ 075963 PCT/ USQO /51429 [0032] Figure
- 25 is a centralized architecture enbodinment. [0033] Figure 26 is a
decentral jzed architecture e di pen 034] DETAI LED DESCRI PTI ON OF THE
PREFERREJ‘%P@E%}MH%%%@?%&F{I%E%%&S h“Z“%‘"BeF e r?g“"‘ ggésri bes ti mesl ot
assi gnneninarkéd i6 ¢is bgptdpriak bex by DI, GBI, Fysdcanple, sine: commmnitations| ot el i m nati on
procedures and availabiljty [i tts can be a‘ﬁ‘iﬁ)lied_to ? hybri d TDvVA/ CDVA
system V\h’é‘rcgl%ﬁ‘]‘jfsﬁ?(‘e‘geﬁ%w Ili‘E‘T( ISR AEePE ST ROX dR Rgrked Wl e same ti nesl ot
in a cellap fTOQHRE 2 BirtakEhotinietfbi $hith AteHSthas baneahk alaiked byart ixres| ot | i st 76.
Along the horizontal axis, each timeslot is listed as S 1, S2,..., SN
Al ong t hel092t | caidditionslly, eelle whesed ks 32,-32; mayintefias withgther HEs Byhscript of its
associ at egh DAgEreSlifll 84378, m&ft@memva%IMM bfutdat.ef doupboth  the uplink
and downlink. Each row indicates the tineslot avai fabl lity for either the
upl i nk or UE krgertegaméelinire inplosggeegtaphic proximify, sech 2phbrinzadigictthfPRe ar e i ndi cat ed

Wth an " .ﬁgﬂi}: L Scibh S0 Sdefess S debhforS PRI UH 2034 e procedure for

generat i ngEﬁ?é va:l%g??sﬁ ty I%rlltst IS (sadhg%n (} nglpz% gure %ﬁ gﬁ%i s explained in
conj unct i shewnintHiguFd 3g Ginessels, with clasee@graphiviptaximiityynay hdve UEs 3582, i nter f erence

bet ween e cell pair.is sured. -1 nitial . e. statipn 30,-30" to base
otatTon auticgsyine B2 g SelRP HeSteond B il s RRGRLAL A" 007 B B

i nt er f er i Figure 6, the UB-UE interfering cells which were not BS-BS interfering cells are

marked with an "I*¥", step 79.
[0040] Using the cross interference cell list 84, for each cell, the potential cross
interference cells are determined, step 78. For a particular cell in thc.verticai axis,
each cell in the corresponding row marked with an "[" or "I*" is a cross interference
cell. For instance, cell 1 is potentially cross interfered by cells 2, 3, 5, 6, 9 and 10.
For each cross interference cell, the timeslot allocation is determined. For instance,
* using the hypothetical timeslot allocation of table 86 of Figure 7, cell 2 is allocated
downlink timeslots 1 and 2 and uplink timeslot 9. For each downlink timeslot
- allocated in a cross interference cell, a corresponding uplink timeslot is eliminated,
| step 80. ITo illustrate using Figure 6, 7 and 8, for cell 1, cell 2's allocated downlink
timeslot 1 eliminates timeslot 1 from cell 1's available uplink timeslots as shown .by
an "X" in cell 1's availability list 88 of Figure 8.
[0041] For each uplink timeslot allocated in a cross interference cell, é
corresponding dowslink timeslot is eliminated, step 82. To illustrate for cell 1, cell
2's uplink timeslot 9 eliminates that timeslot from cell 1's possible downlink timeslots
as shownin cell 1's availability list 88. After eliminating the appropriate timeslots due

-5-




cells are cells where a base stations 30,-30" transm ssions interfere with
anot her base stations 30,-30" reception [0038] Each cell determnes its
BS-BS interfering cells by estimating interference fr @6 Jaheagtdoes cells.
One approach estinmates the B S-B S interfering cells wusing pre measur ed

- link gains _between the base stations 30,-301,. If th

1 nterferen%‘gozé"x%geds a threshol d, the base stati ons’ F%'Zﬁ"g%e consi dered
BS-BS. .interfering cells, step 77. Based on the threshold conparison, BS-BS
interfering cells are determned and stored in a cross interference cell

list 84 as illustrated in Figure 6. The vertical axis of the cross
interference cell list 84 has each cell. The horizontal axis -4 26 -January

2005 WO 02/,075963 PCT/ USQ1/514 e i fering cells. A

cel | that °HEBE! tﬁg%r?ch?eglg ai?\na‘faﬁ%éi%alfsﬁgér)ttmc%%&hmpr (?elgggﬁls(?’l the appropriate
box by anA's'ltresulﬁhﬁ]ﬂak?aﬁid dbwiilink Xiawdteused imaessdnforeneicelit dromade in cell 2 cross
interfere with cell 1, the first row, second colum box is marked with an
"] " Si nckragaliallp red E%‘@SCIWBPGHI €fe with itself, these boxes are marked by

can X" 0@9)}91 A@’S‘Hldeﬁb?dshynmcﬁﬁbﬁcﬁudﬂh%ﬁﬁ:rUlﬂ?ﬂiﬁm -BPinterféflyg i Nterfere with
ot her UEs 321- 32,, are determ ned, step 78 Due to the relatively |ow El PR

of UEs 32¢llggronly ﬂﬂ@Uﬁlﬂ%ﬂWﬁe&?WM‘&f@em‘?eéﬂP@aﬁ‘?S BdeE geogr aphi c
proxi mi tyy, fﬁéiﬁéhﬁﬁor@ﬁk&ﬂce@ﬂi@a@@&ﬁ HERSer, e Toode? britefd hdjfestifi@nsm ssi on can

interfere W|th nei ghboring cell's UE reception, as shown in Figure 3.
Si nce cel m@cqvwb@hiemte&g@n@é@gkafﬁhr@cﬁﬁ@mmﬁuws may have UEs 32,-32,, which

may i nter gure ésl%? %E%Efgfbﬂjter ﬂinlagmﬁgﬁtﬁsﬁgngb@@ as interfering

cells. In I’'s whi ch ‘were not BS-BS
interferi B@intedbﬂemceaaslb Thv@rSI@ianrdmcwﬂs'@'lde@!ﬁefb 7oL22{ HBHBP Usi ng the cross
interfer ence. r el e i 0ss interference
cells are 8%{ GH%CCPSE g‘?mppr :EdFs ‘iﬂ:l Ileégllaffg%iﬁ‘{g%s a?iﬁhesgﬁe vertical axis,
each cel | for thetupinlg Qe elopisretliningted fm/umab)kBa -BA tnkerfening'dells for thel *" i s a cross

interference. cell, F nst apnc cel | 0 dall ross interfered by
cel I's 2, %wnknk, gep 6, %“Vfﬁely’ %&Fﬂ'ésﬁ%"nt'%elﬂ(?gé’ g @owruﬁ é(;(la?cel |, the tinmeslot
al | ocat i Oéllnmtéaetbﬁﬁ@ugqmwaﬁerﬂeﬁsgt@nsso; theUsilinlg stepezmymme‘tu cal tineslot

al l ocation of table of Figure cel | %dl l?l | ocat e
available times]ots is produced forcach cclI step 130. Although this approac DIore

aggressively uses the systems resources, unacceptable downlink interference may be
suffered by some users.
{0044} Figure 11 is a flow chart for producing an availability list using only
UE-UE interference cells. The UE-UE interference cells are identified, step 134. A
UE-UE cross interference list 142 is produced, such as in Figure 12. If a cell uses a
- timeslot for the uplink, that slot is eliminated for use by UE-UE interfering cells for
the downlink, step 136. Conversely, if a cell uses a timeslot for the uplink, that slot
is eliminated for use by UE-UE interfering cells for the downlink, step 138. A list of
available timeslots for each cell is produced, step 140. This approach may result in
unacceptable uplink interference levels for some users.
[0045] Another approach for determining available timeslots uses interference

measurements of timeslots, such as by interference signal code power (ISCP). The




downlink tinmeslots 1 and 2 and uplink tinmeslot 9. For each downlink

tinmeslot” allocated in a cross interference cell, a corresponding uplink
timeslot is elimnated, step 80. To illustrate using ﬁﬁg@gﬁm8?085and 8,
for cell 1, cell 2's allocated downlink tineslot | elimnates tineslot |

fromcell |'s available uplink tineslots as shown by an "X' in cell 1's
avai | abi | i¥9%¥Y¥3 88 of Figure 8. [0041] For each upf§H&*¥i'#Rsl ot all ocated
in a cross interference cell, a corresponding dowlink tinmeslot is
elimnated, step 82. To illustrate for cell 1, cell 2's uplink tinmeslot 9
elimnates that tinmeslot fromcell |'s possible dowlink tinmeslots as
shown in cell |'s availability list 88. After elimnating the appropriate

timeslots due -5 26 January 2005 WO 02/ 075963 PCT/ USQ1/ 51429 to the cross

i nt er f er e#esforeateimeasugamenty BRY bedaken atpheibpsestatins BO30ad el 323?05 s produced, step
90. As agggsult, uplink and downlink tineslots used in cross inference
cells are nade wunavail able reducing cross cell interference. [00421 To

rel ax thel@46€l gnnBigurecBnidia flow share psitgebase pyont 49d PISimsferenecer fering cell's
or only the. UE- i rfer| iake T%ﬁﬁ pproaches may
lead to fT r%eé%feﬁlggsutg Q%r%ﬁragggﬂlggéés?@ﬁggh%@%%ﬁﬁ qhol—‘g1 ve?‘?lat he | ooser
criteria oglythednetetencerievelinzachdinteslot ie memtued atghetrsesidtiondfsstep t h respect to

some user [0043] . Fi gur i I t for n ' an availability

li st usi nzq'%n%?h@}'g‘? c%% l?‘%%ézf’%%%eiﬁ3%”?%%.“%‘?%“ f%gfgﬂlnn X ference cells
are i dent kifnbstel, step 160 The Emestot BiferBrefice mazns@nent tgriiecrasrsttionsiagt 132 i s

produced, such as in Figure .10. If a cell us timesl ot. for the uplink,
that sl ot U§e¢ @ deigming @B%V%'tablé'ge"fb‘ﬁphgggﬁéqt%t Zf’? g?\v N for the |
downl i nK, akigmlicg B BeteRbY BF & ©IEYby UH basls (UH dpedificfasig). t i mesl ot for the downlink,
that slot is elimnated for use by BS-BS interfering cells for the uplink,
step128. [0R47) st Her theyyplinkdbthe baselipry Reapwed intsHEeRg K GF%aach cel |, step

- 130. Al t hapahod N SinRilef, RACHAIRE 8 el RAEEHSihY 8hhak USESI4B NBorsikst ems 1 esour ces,
unaccept abl e downlink interference may be suffered bi{@sorre users. [0044]

Fi gure 11 dpwnligk fehabWNERaBY. Foelimpnatey dewiigk dneslotedenigmsa ¥yt YHsst using only

VB VB TNt L RERAC el bRoeedlCunbdiiold ol 156.1 Auchiefnafy Lt 1946 1 dentified, step

produced showing the available uplink timeslots and the available downlink timeslots
for each UE as jHustrated in Figure 15, step 152. '
[0048] Although two cells are adjacent, the location of specific UBs 32,-32; in
the cells may be distant. To illustrate using Figure 1, cell 1 and cell 2 are adjacent.
- However, a UE 32, is distant from cell 2. Accordingly, if UE 32, in cell 2 uses a slot
for uplink, it will most likely not interfere with the downlink reception of UE 32,
However, UE 32, uplink transmissions would likely interfere with UE 32, downlink
" transmissions. As a result, a more aggressive resource allocation is available using a
UE specific availability list 154. One d:éwback is the increased signaling required.
Due to UE mobility and other cells' reassignments, the interference measurerents
must be updated and signaled to the base station 30,-30;, on a frequent basis.
[0049] Figure 14 is a flow chart using base station and UE interference
measurements to determine non-UE specific avail_ablc timeslots, The base station 30,

measures the interference in each timeslot, step 144, and so does each UE 32,, 32,,

-




UE-UE cross interference list 142 is produced, such as in Figure 12. If a
cell uses a tineslot for the uplink, that slot is elimpnated for use by
UE-UE interfering cells for the downlink, step 136. CAMAEBMZ00Df 4 cel |
uses a tineslot for the uplink, that slot is elimnated for use by UE-UE
interferin IIs for the downlink, step 138. A list_of available
timeslots \?%oné%)@h cell is produced step 140. This EWSBQ%W%Hy result in
unacceptabl e uplink interference | evels for some users. [0045] Another
~approach for determ ning available tineslots uses interference
measurenents of tineslots, such as by interference signal code power
(1SCP). The -6 26 January 2005 WD 02/075963 PCT/ US01/ 51429 interference
measur enent s t ake se statiqn 0,-3011, UEs 32,-32n or
Dot | LOGIerep: r B Lt b oo Rop raieig Mlereend S Tant i

interfer Qﬁ%&oldﬁﬁﬁﬁ:ﬁés@ﬂ'ﬂﬂﬁtﬁne&l@t ifl@tnanddngepaua ﬂroambeowmm,smys for each UE

321-32,,. For a artlcul ar cell, the mterferencg‘e ﬁ%’;& in each tineslot
i's neasur‘ﬁdhaéﬁell%@%@%aé‘“%dtlaﬁf%‘ﬁmﬁeﬁat’g%e%?)‘exie&% eheehdf hale cell's UEs 321,

323- 324 g}i3Q10IE SifthihAed (iR o R hBNAC Reg ﬁuebﬁngtﬂeaaﬁﬁhted&an{m&k @h, step 146. The
tinmeslot I nterference neasurenents the base stations are used to

det er mi neavaitubiligh/list B& B each ywelbis Rﬁﬁ“?qfi*ks"tch ek Sigare SThEngd¥nYEnk ti nesl ot
avai | 301 |t iSSR0 AR bl (BBl fiuBeg b Dasi s) [ 0047]

For the u ase station's neasured interference exceeds a.
t hr eshol dxotcntaaltmmtcgumtalsmunmi meslot is elimnat ed for the uplink, step

148. . For@@s%]l do Q{f }:ﬁ %&:%%?égv ARAS usit %%r | i grémgovml i nk t| nesl ot s

for its i nterference neasu excee s a threshol d, step
150. An au@hdraﬁnntsltby!etbrtm aiﬁldb]n&meqdot&dimedelb bashiligmedsereathai | abl e upI i nk

tirreslots.adthea e link ti E as illustrated
in Fi gurdi ere‘é“?’é‘ﬁa Sf?# 6ﬂg§b%rttﬁeouﬁg?%€? ?tflgé%anrcgl%gag‘f gcent t he

| ocation éﬂﬁee&ﬂﬁ&ﬂufebhﬁld%uﬁ&ﬂotﬁﬁhminﬂedfbh&upﬁhk Steni9. Akenthiedt, ant . To
AR (T O T T
for upli ne ke hatd ddacd@Rfdie ihie@bite BRlelihkEd frét Se WplinR, sdpacolokinl i nk recepti on

. of UE 324.
only a few UEs report unacceptable interference, it is assumed these UEs are at the

fringe of the cell and are not representative of the overall cell conditions.
| [0051] Using a UE specific assignment approach as in Figure 16, each UE32,, |
325, 32, has its own set of available downlink timeslots, such as per Figure 15. For
each UE 32,, 32,, 32,, a downlink timeslot is eliminated, if that UE interference
measurement on the timeslot exceeds a threshold, step 164. A UE specific availability
 list 150 is produced, step 166.

[0052] A non-UE specific approach is shown in Figure 17. If any UE or most
UEs' interference measurement exceeds a threshold in the timeslot, that timeslot is
eliminated for the downlink, step 168. An availability list 88, such as in Figure 8, is
produced for the entire cell.

[0053] Figures 18, 19 and 20 are timeslot availability determination approaches,
using hybrid BS-BS interference, UE-UE interference and inferference measurement

approaches. Figures 18 and 19 use BS-BS interference cells and UE interference

8-




However, UE 322 uplink transm ssions would likely interfere with UE 32,
downlink transmssions. As a result, a nore aggressive resource allocation
is available using a UE specific availability Iist 15425 damay2back is

- . the increased signaling required. Due to UE nobility and other cells’

reassignnents, the interference neasurenents mnust be u dated and signal ed
to the basio¥3¥F%n 30,-3011 on a frequent basis. [OBGSY*HHre 14 is a
flow chart using base station and UE interference neasurenents to
determ ne non- UE specific available tineslots. The base station 30,
measures the interference in each tineslot, step 144, and so does each UE
321, 323, -7 26 January 2005 WD 02/ 075963 PCT/ US01/ 51429 324, step 146. For

the uplink, if the tatia asu d i erf eeds a threshold
in a timelfagiem Waﬁ?ﬁ%@l"bf& SRSk i ge{%'&e& 1%@0% ofthe downlink, if
any of t#gs gﬁa:&ur@ﬂldlﬁ&emsmeahﬁmmﬁuepmceormu@hrnqmlbmt exceeds the

t hreshol d, that nat e or the do i nk, step 156. Using
the elim ﬁ%ﬁ’@ﬁm’tt‘?dn'égﬁét%g m@%enngg@qsgﬁﬁ Py the, dqyynbipk, §'§% each cell is
produced, [0834¢h aspepiinkhesEicPis deRinimed dnR@THIF UBGRaGUEEstalis are ef fectively
“conmbined, mssing UE interference neasurenents are not critical to

‘resour ce Usnea FEby hbastsper Higyoo8cath Ui Zes 24 82:4A8pa1cs caghdmesihyy charts usi ng

only UE 'ﬁfeﬁérﬁrﬁé GlroSarenttRORY tﬁﬁﬁl@fds 1t @ i8Bh&Q R Ablcall Bet i MBSl OtS. In a
cel |, UE neasures the interference in each tinmeslot, step 160. For

t he upI i nifarestiofd, diabiingelot in elimindeddortbat MEE32 153, 3doit Bedawalink steAr eshol d, t hat
timesl ot I ; t | t d
| mesl o 17%0?. pe na%a%é%&h&f llggﬁksidpéu!:ﬂ% Fi O%%}eelg ?gduc%‘i skeh i@ €l Y, 0 reduce

t he nunber t1 nmesl he tinmesl ots where nobst of
t he UEs hmo:”es]unacUepgactﬂllecmnbmﬁ@f@umeWafelydle mn%h!telttrfﬁmlym t he uplink, step

160. _‘If ' x%m&é/ fgﬁﬂ ew ldjs EJ&?t%{ﬂ%g&gsp ng%gi,o%%% 1{1{%191‘%? is assuned

t hese UES™HP re no represent ative of the
overal | C@n,lstdpqsalentabﬂ{tjaﬁk'Baﬂ such by Wgae &) mpdiced, step BEsi gnnent approach as

in Fi gure each UE wn .set avai | abl e downl i nk
timesl ot sl %Qlch aSBye e@HP‘i@%te%ch Ceglﬁérf’lﬁfﬁ? v ‘“?%S‘ 1824, a downl i nk
tinesl ot ixx&s@éﬁdﬂsﬂ@i @éli's babe dtitidh 30 EndaltirQrthe nbdfe®nce levels in each

timeslot, step 186. UE-UE interfering cells are identified, step 188. For the uplink,

‘eliminate uplink timeslots, if thattimeslot's interference exceeds a threshold, step 190.
For the downlink, a downlink timeslot is eliminated, if a UE-UE interfering cell uses
it for the uplink, step 192. Based on the eliminated timeslots, an availability list 88,
such as Figure 8, is produced.
{00571 For sectored cells, the cross interference list and availability lists 84 are
* constructed for each sector within the cells. The cross intetference between all cell's
| sectors ie determined. Although the following discussion focuses on non-sectorized
cells, the same approach also applies to sectorized celis where the assigning | is
performed on a per sector basis instead of a per cell basis.
[0058] Using the availability list 76, each base station 30,-30, is assigned
timeslots to support its con@unicaﬁom using the procedure of Figure 21. Initially,
arequest for an additional allocated timeslot or timeslots is made, step 92. Referring

to that base station's availability list 76, corresponding available timeslots are

9-




measurenent on the tineslot exceeds a threshold, step 164. A UE specific
availability 1list 150 is produced, step 166. [0052] A non-UE specific
approach is shown in Figure 17. If any UE or npbst UEs'2§ Janeafyetd0Rce
measur enent exceeds a threshold in the tinmeslot, that tineslot is

elimnate downl i nk, step 168. An avail abili i 8, such as in
‘Figure S,Qyé%oggrggﬁuced for the entire cell. [0053] F?%le{rléé)g’&i% 19 and 20 are

timesl ot availability determ nation approaches, wusing hybrid BS-BS
interference, UE-UE interference and interference nmeasurenent approaches.
Figures 18 and 19 use BS-BS interference cells and UE interference -8 26
January 2005 WD 02/ 075963 PCT/ US01/ 51429 neasurenents. The BS-BS

interfering. ¢ Lare determ ned,..st.en.l172. Eac E 321 323, 324 neasures
the interf&t %Cé%il gl Smlgidf?eagfj% I,II%SHtStggg Ogélgpregbgcgﬁgs'%%ﬂhi?’ k, tineslots are
el i m nat eskguirds bath BSdfifonahilptdterdowglinkahd anuphik tinfeslon IThe beilabawnl i nk, step 176.
[0054] Downl ink availability is determped on.a UE by UE oracol |l ective

basi s. U\ﬁf’]’r‘i’b“ﬁ‘f’%ﬁ%‘%ﬁ?@ﬁ'&?r aﬂ‘g € F%E?‘"I@mké'ﬁ%ﬁ"‘ﬁ%egﬁi? 323, 324
conpar es 8a;h, 8 10MBh@16. OnRufhidkehRNsRnIBIRUAICTRALot il 13 alspi@shol d. 1f a
timesl ot neasurement exceeds the threshold, that tineslot is elimnated

for that Ofcbtscorsppndigsavailable doanbifians ppliek toedpss. B 28JE spectfie specifi ¢

avai | abi | bfaMatlified tist 150 is wRHE theaRwhiikisSorkiont it Bastd 8¢t ask 358¢p 180. [ 0055]
Using a coll ective basis per Figure 1%, if any UE tinmeslot interference

masuremﬁ“@k&@@@@ﬁﬁ?%&ﬁ&? -that tinmeslot is elimnated for the
downli nk fiaEg)t he Sﬁ@é&ebeéé?ﬂigﬂ?%ﬁ@'ﬁe&‘f@&}nﬁaﬂchﬂ dsidd 2 e SUCh as Figure
0056] "Fi'g

8, is produced, step 184. ure 20 use L?l-UE Interference cells
and base &wesldtasiue forvarying eplaiilewnlink derand terinformation il the ayaibbify st ati on 30,

' he, i nt el f | S, b 1ines| 86. UE- UE
ot fori B0 6aP B BaRge RoF Kiichobed SR8 uleb BB nlhorelb 870 o1 o

upli nk ti nmiieoirs perofmddbgupdatinghé mtdsaementsend diediftce exceeds a threshol d, step
190 FOr B Sovplbes B0l el el i Sl okl [ 2 UELE
t i mesl ot s22. anitidlaiht aldislintbrferdncSéellS@e idedifiefon Sackiagipned & reldaSedpr oduced.
' | timeslot, step 96. For each assigned downlink timeslot, the corresponding timeslots
in the cross interference cells are eliminated for the uplink, step 98. Conversely, if the
uplink timeslot is assigned, the corresponding timeslots in the cross interference cells
for the downlink are eliminated, step 100. To illustrate using Figures 23 and 24, the
' .base station 30, associated with cell 6 assigns timeslot 7 for the downlink, "D*", and
timeslot 8 for the uplink, "U*", as indicated in table 106 of Figure 23. The cross
- inferference cells are cells 1, 2, 5 and 7. As shown for cell 7's availability list 107 of
-_ Figure 2;1, timeslot 7 is eliminated for the uplink and timeslot 8 is eliminated for the
downlink, both marked as "X*".
[0061] If a downlink timeslot was released, the corresponding timeslots in the
cross interference cells are freed for the uplink unless unavailable for other reasons,
such as being used as a downlink timeslot in another cross interference cell, step 102.
Fo_r instance, if timeslot 6 of cell 6 is released as indicafcd in table 106 as "D**"_ cel}

1's uplink fimeslot 6 is not made available. Cell 9 is a cross interference cell to cell
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(00571 For sectored cells, the cross interference list and availability
lists 84 are constructed for each sector within the cells. The cross
interference between all cell s sectors is deterni ned.26Alanbhaygd®0bhe

foll ow ng di scussion focuses on non-sectorized cells, the sane approach

al so appl i ctorized cells where the assigni ngpd ornmed on a per
sector bas‘?goz?og??ﬁad of a per cell basis. [0058] Usi %%ﬁ[tjsﬁgﬁgj\(?ai lability
list 76, each base station 30/-30N is assigned tinmeslots to support its
comuni cations using the procedure of Figure 21. Initially, a request for
an additional allocated tineslot or tineslots is nmade, step 92. Referring
to that base station's availability list 76, correspondi ng avail abl e
timeslots o= Wﬁiﬁﬁ - 9 / 9 assigned. To
illustrat é’a‘ﬁ@?hngls%ﬁsgggval aglﬁllgéi? yé{\f){agt%é%%&oﬁgﬁigigi’rg%%éa?%égbase station 301
requires Gwirhink timedietiotficonthé celil thowpdihle donshonmidationk asshdwarin el 7ank ti mesl ot. The
avai |l abl e Lin ineslts.are slots 4 and, 7- and t he,avail abl e downl i nk
) mes ot s e 065 % B 1 Sy sty B st B emPRIR T hasl ot - and
downl i nk fuléshad i the\biosd intier@8stedd R elfread Wibr tiRf dothimkaolessagpailbieng avai | abl e
downl i nk {amd uplink ti lots. If a UE specific availability list 150 is
used, t he' 48R TFHRS2®¥tnent is based on the UE 321-32. requiring the
downl i nk foesRUI Ce OdBhgptotdh folus@RAlinBidbERink RfediR Bkighrhet is@Mywn301- 30" need to
dynam cal | y_assign and release tineslots due to va%gg upl i nk/ downl i nk

demand, t WEGURTSIRE 3ER2lited rltegyes; Thpstdiq nejrorh qogiollp W% es updating. For
appr oacheg,s YSkflrck DISLEG RAES 1 MBASYHECHERISe aldiRsloMRsAASsAr € perforned by
updating the neasurenents and the ITsts. 10060] For BS-BS and UE- UE
appr oac hedemandh I§ assizniag themesoyres allpegtipn Jomice 1 kpin the RNE 110 pgsighednl y, t he cross
interfere |- j - ed. ' r eased tinmeslot,
step 96. %@gjpgg%ﬁﬁlggétﬁléfﬁgg%%%??ﬁ %fisﬁgegp%??%éﬁg&gg?‘r%%@gndi ng timeslots
i n the crpezdimblfifee2indbe ekitedtinasbisahd chamat @desterommenicapddi nk, step 98.
Conversel y,, i.f t hnk o 1 t_is assigped. .the correspondi ng
st ot s S tariston MBSO bECBERE, via eS8 P BESIo Gl BP0 e o' 1 nat e,
step 100. reEaseidbtitedti? alt1e . UReleging i tieshs, (RRMO@sadde alldostionBasde st ati on 30,
. associ ateij1 with cell 6. as iggls tines) 0{. zl fgr t he dPWnI ink, "D*", and

: . LS} ity list 76. A

6 releases that timeslof an afes the availabr ccordingly, updating
of the availability list 76 is centralized by occuring at the RNC 110. '
[0063] Another approach for uplink/downlink timeslot assignment is shown in
Figure 36 using a decentralized architecture. Each node-B 122,-122, has its own
timeslot controller 120,-120,. When a timeslot assignment and release device 112,-
112, requests fimeslots for a commuagication, the node-B's timeslot controller 120~
- 120, selects an appropriate timeslot from its availability list 76, as stored in its memory
| 121,. The stored availability list 76 to reduce its size may only contain the available
fimeslots for that node-B's cell(s). Conversely, the stored availat;ility list 76 may
contain the availability for all the RNC's cells. The decentralized approach allows for
faster updates.
[0064] The selected timeslot is assigned to the communication by the timeslot
assignmeﬁt and release device 112,-112,. To update the lists 76, that node-B 122,-
122, updates its list 76. The assigned and released timeslats are also sent to the RNC
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timeslot 8 for the uplink, "U*", as indicated in table 106 of Figure 23.
The cross interference cells are cells 1, 2, 5 and 7. As shown for cel

7's availability list 107 of Figure 24, timeslot 7 is 28Japbaat2085f or the
uplink and timeslot 8 is elimnated for the downlink, both marked as "X*".
[0061] If gamgld nk tinmesl ot was rel eased, the corr ﬁg@ﬁ k timeslots in
t he croséﬁ?nteTk%rence cells are freed for the upliﬁ unﬁggg unavail abl e
for other reasons, such as being used as a downlink tinmeslot in another

cross interference cell, step 102. For instance, if tinmeslot 6 of cell 6
is released as indicated in table 106 as "D**", cell 1's uplink tinmeslot 6
is not nade available. Cell 9 is a cross interference cell to cell -10 26

- January 2005 WD 02/ 963 PCT/ US01/ 5142 i ch.al downl i nk
timeslot 610 FpeRY tl(r%‘; ectsf aPB%P‘fa%ﬂmetgiﬁtg“Pr%‘é‘? }é\{gés"glg% Bt Ot nesl ot 6
frees the gglihefassiotbdriiion eitietuoheias dnapdted avalatalim it A6 araketely7' s avail ability
list 108 by an "R " if an uplink tinesl| ot 1,rele gqgoq e correspondi ng
ti mes| ot s thephapgratodiedist76; Honly fherianges 2 80> gach Pl sepiis, & downl i nk unl ess
unavai | ab\t}\ﬁateé R offh e1FRGIRNTG with 8t hBmatcd06R t@reofappsioach for using

upl i nk/ do Ink tinmeslot assignment is shown  in Figére 25 using a

central i z@formatioh sengis bisedon tyREoGeing And SEnHMB REALERPE O BF SHERC) 110 has a
resour ce cat i Qo devi cenddwhihiansiles Aptit 8aERmdsdppigl ot based on user
denmand. Iﬁbggsign$%8§$#ﬁ£ resource a_Ioéat?on device 116 in the RNC 110
assi gns adiffedupysignplingattes. thonesstens suprorting WIAIQAPITOKiEnieE. 8% stored in its
menory 117 er.the . pro r I G B s d us i2ehachadid | mesl ots and
channel c@@@@e‘g%eslg’f)ﬁ%ﬁ?ﬁ&g’g# eugdﬁ%doolﬁta%‘aéﬁ 3f)baseussté;dt#sii on .301-%01 and UEs

321- 32N,  ¥f te igliak/aseinBddniant sSine comminipattraffigariesdariegtiedaevi ce 1121- 112, , .
I'f releasing a tjneslot [

th C .I.es: | 0Gat.i j 116 rel eases
t hat "ti medfdter mdﬂﬁ&?ﬁgmiﬁﬁég%gﬁ é%%%%?fﬂ%ﬁgt é&gfggﬁ?g$ngly, updating
of the avaihmhi iictupddibgts pdorined meindicaly rangiog fryme drctioniohy hatr t he RNC 110.
[ 0063] Anot her approach for | i nk/.downl iink ti ] ot hgnment is shown in
Fi gure 36twv%%maé@%%%ﬂ#@%&"%%ﬁ%ﬁ‘iﬂ“@@ sEﬁ%ﬁ%r?’é%@ﬁquzl- 122N has its
3““ ti”EghgﬁsﬁQEFﬁﬁéb&ﬁdl%&ﬁh&ﬁ&ﬂmk@ﬁﬁﬂh@,mbammMQimasbmgnnent and rel ease
~ device 1121-

updated on a per call basis or frame basis. Once a timeslot is assigned or released, the
- appropriate lists are updated. The fast network signaling allocates timeslots on an as

needed basis. As a result, it more efficiently uses the system’s resources.
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112" requests tineslots for a comuni cation, the node-B's tinesl|ot
controller 1201- 120. selects an appropriate tineslot fromits availability
list 76, as stored in its menmory 1211. The stored avail ag barugn) 2055 76 to
reduce its size may only contain the available tinmeslots for that node-B's
cell(s). Conversely, the stored availability list 76 may contain the
availability for all the RNC s cellg. The, decentral i zed approach all ows for
faster updates. [00641 The sel ect ed“td ot is assigned to the

comuni cation by the tineslot assignnment and rel ease device 1121-112,,, To
update the lists 76, that node-B 1221- 122,, updates its list 76. The

assi gned and nel eagethetticieforoksighing tah&ylots €6t a particitar T of lalhyMrid dngar y
2005 WO 02/.075963 PCT/ US01/51429 110. The RNC 110 directs the appropriate
ti mesl ot diyigion anpiiply gegdsypode divisontheltiplec apdess copBnYnipasionosystem.ofeat i on

ei t her cqntains._an t idability |i.st 7 I el e hanges to
the 11 st Sehivifl ARG, O Bl Gbrtstng i o Reler T oo S188%050.
updat es inigshdiVdhafbéRinkzedby béipidigs: 76 with that infornmation. The type of
timeslot information sent is based on the processing and signali ng1

Cots is

requi renent s detetthiming potemfially ooegBring sehiwhychuplotentialy vinterieke Wiile
adaptable to stens supporti ifferi sigpal i.n at es. ., For. systens
suppor t1 REGHIE oS B SENgme Sfglpiorgto B sEfiP fuaths Reld Bting Mot mac i on
i s updat %aﬁlﬁe@liﬁﬁggﬁ’ls%%e%n@ﬁé%e@taﬁ%ﬁst;! stical analysis of the

upl i nk/ downl 1 nk demmand. Since comrunication traffic varies during the day,

a faster updafe eneli tmpsof olimmatechdtemesiud forsipfinke temmadicafi@r, ifrepbtemiatiyeed
network _signaling, the updating i.s perforned periodically ranging froma
fracti onig¢ %rﬁlwﬂruse%@a%fé%%qf%héwgl.mh\%muaﬁ%ﬁ&@; network signaling al so
uses statisti VSIS, bt - : ' ner | -fa net wor k
signaling, t hg@rla?ercgglg%ﬁg%lﬁ%iéé%gxp%t}é?&gf%ﬁl%ﬁ%%?%%lbgﬁhgﬁpdgﬁﬂggﬁ?ﬁtg)élé ?fs Lor

franme bapbsentiéemrtafdringaslaises habssegoetbr aplifilebaasreicatidit, appropriate
|ists are updated. The fast network signaling allocates tineslots on an as

needed basi s. agsigrang aéigeslot fq amplmkesomranrieatiop afdbe partigulgyeslbiting Ralsour ces.
26 Januar 1%9015 ST )
uiéh €limination timeslots; and

assigning a timeslot to a downlink communication of the particular cell using

non-downlink eliminated timeslots,

2. The method of claim 1, wherein a cell is considered as a base station to
base station interfering cell if an estimated interference between the base stations of the
cell and the particular cell, based on the pre-measured link gains between the base

stations, exceeds a threshold.

3. The method of claim 1 or 2, wherein the step of determining
potentially interfering cells additionally comprises:
estimating user equipment to user equipment interference cells based on the

geographic proximity of the cells.

4. The method of claim 3, wherein the user equipment to user equipment

mterfering cells are geographically nearby cells to the particular cell.
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CLAIMS 1. A nethod for assigning tinmeslots for a particular cell of a
hybrid tinme division nmultiple access/code division nmultiple access
communi cati on system the systemhaving a plurality of cgélsneeypddsi ng
the particular cell and other cells, the nethod characterized by
conprising: determning potentially interfering cells which potentially
interfere with the particular cell by estinmating base station to base
station interfering cells using pre- nmeasured |ink gains between the base

Cati Lt ho 1 i at ey _ _
zoﬁrrlj(rjlinzat i 8;1 56?1(‘: a;lt Hgg;ﬁ'%ﬁﬁha?fbfa@ %e‘?P‘Léljra?ln tgﬁelc g? (fér%shéésaﬂ? hg%hw %Sl%ﬁ S{e for

downl i nk ad@weateeldat i ons; for each tineslot, elimnate that tinmeslot for
downl i nk communication, if a potentially interfering cell uses that
timeslot for uplink conmmunications; assigning a tineslot to an uplink

communi cati on jof t i I | | i n-. uplink elimnation
tinmeslots; an 'assihlg%ﬁolﬁ‘éﬁlé&?f%é’s?%%t"ff@%%%‘iohfé’?‘ 8®muni cation of the
particul ar celpkodifginty fo earhde) lahvaghbility Bheh WhithshetEneshots Ehginmddrod of

claim1, wherein a cell is considered as a base station to base station
i nt er f er ifogupdimkland theatimesdots pimeutddfoeddvenlakzse balicstesn t he base st ations of
the <cell and the particular cell, based on the pre-neasured |ink gains

bet ween the base stations, exceeds a threshold. 3.. The nethod of claim!|l

or 2, wherein-he stigbyRihodebeafy Hnkdof BRIAS 8 ley tdrﬁl%r@i’r'lf i lzg%rﬁﬂih%

additionally conprises: estimti’ng user equi pnent to user equi pnent
i nt er f er eindsionainhBipha seatssioede [iivisige agi@pd iaccess oammiuhigataf $ystenc el & simed. The
met hod of _cl.aim 3, wherein the user equipnent to iJS r equi pnent
i nt er f er [G5ESIQRIUPEXLORTRENGHAR FYSECR] Vsjng, W%@W@@@%Oﬁ@&pam cul ar cell.
-13 26 January 2005 5. The nethod of claim4, wherein the geographically
nearby cells are adjacent cells.

8. A hybrid time division multiple access/code division multiple access

communication system comprising:

a plurality of cells including a particular cell and other cells;

characterized in that the system comprises:

means associated with the particular cell for determining potentially
interfering cells which potentially interfere with the particular cell by estimating base
station to base station interfering cells using pre-measured link gains between the base
stations;

means associated with the particular cell for eliminating, for each timeslot, that
timeslot for uplink communication, if a potentially interfering cell uses that timeslot for
downlink communications;

means associated with the particular cell for eliminating, for each timeslot, that
timeslot for downlink communication, if a potentially interfering cell uses that timeslot
for uplink communications;

means associated with the particular cell for assigning a timeslot to an uplink
communication using non-uplink eliminated timeslots; and

means associated with the particular cell for assigning a timeslot to a downlink

communication using non-downlink eliminated timeslots.
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6. The nethod of any one of clainms 1 to 5, conprising: producing, for each
cell, an availability list in which the tineslots elimnated for uplink
and the tineslots elimnated for downlink are indicated. Zs dhiaryRtdmpd of
any one of clains 1 to 6, wherein the hybrid tinme division nultiple
access/code division multiple access conmuni cation systemis a tine

di vi si on dupl ex comruni cation system usi ng code division nultiple access.
8. A hybrid tine division multiple access/code division nultiple access

conmuni cati on Syst conprising: .a plurality of cells including a

particul ar ceI9rs anilr%ts?ﬁ%?m iF]I_rAE?S’ ‘é’ﬁ%{?’g‘%‘éf’%%‘acqlﬂp?ﬁ%t the system

conpri ses: NegNadidsRAFdRBArMdr RIS afBEikicd Wil the Phitichif cEPART McRIdit:
potentially interfering cells which potentially interfere wi th the

‘parti cul dhe gedans bipr edstérmining gpdtergially singdriesingt oellsadiee sneans ofori ¢lineindting ng
cells usin [ezne red link gain etween.t he base  .statjons; ans
associ at SHIGHONLOF MRl FATRHTISHNEHR th Facap foF AupiRgne fiteslolsdar fowaiio;
that tinBsiQbni uplyi nk conmmuni cation, if a potentially interfering cell
uses tha?sgtl rres‘{aggm’;bglp downl i nk communi cati ons; neans associated with the
particul ar celd nbdy Belaksuiciusdd mgth tler pedhlari colis hnd \indlbding themeshus féror

downlink comunication, if a paotentially. interfering cell uses .that
ti mesl ot 3SHISRINGR jtHReS:F oL AR rlinknsompRiRicatioa g theomeans Hor ResigURE idcul ar

cell for tf ﬁogﬂ; &?\J@lﬂhﬂ( ﬁln?&njéa‘ﬁoﬁm uplink comunication using non-uplink
¥ ots; an

el imnateée I es neans associated with the particular cell for
assigning a tineslot to a downlink conmunication using non-downlink

elimnated tineslots. -14 26 January 2005 9. The system of claim 8, wherein
the system corfri sdde gystemiod chainndrir owherstin @r celRMGronsidased aseadbaiiet h t he

PRt er f or SR P e clbohoalsetiript NI osr S TS B b gRerp thpese
communi cafddRs FFdht RRUERRN thd PhrtichiaM A ivaged bABRE Prs-nh&subMihk Phins

between the base stations, exceeds a threshold.

11. The system of any one of claims 8 to 10, wherein the means for
determining potentially interfering cells are additionally for:
estimating user equipment to user equipment interference cells based on the

geographic proximity of the cells.

12.  The system of claim 11, wherein the user equipment to user equipment

interfering cells are geographically nearby cells to the particular cell.

13.  The system of claim 12, wherein the geographically nearby cells are

adjacent cells.
14, The system of any one of claims 8 to 13, comprising

for each cell, an availability list which indicates the timeslots eliminated for

uplink and the timeslots eliminated for downlink.
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comuni cation; and a node B associated with the particular cell and

i ncluding the neans for assigning a tinmeslot to an uplink conmunication
and the neans for assigning a tineslot to a downlink conpaipariaiy 2005 10.
The systemof claim8 or 9, wherein a cell is considered as a base station
to base station interfering cell if an estimated interference between the
base stations of the cell and the particular cell, based on the

pre-neasured I1Pnk daiersystesofea Qnifeo’%al@engt%ttpolﬁs;wl@t@@etl@ hybrigk B8150) d.
11. The gystem Lﬁﬁ{tﬁ{g ﬁ<§&|§s/?gdecdi5’iki'gﬁ i ¢ hleesdl u'ﬁiéaﬁﬁﬁl g)‘?s?égﬁ :ié fime

determ ni'ng poten nterfering celts are adaditiona I'mat i ng
user equiddAsioh dislets@hmefichiidrefistonntighd esR T eisioalhdtipRREeseN t he .
geographic proximty of the cells. 12. The systemof claim 11, wherein the
user equi pment to user equipnent interfering cells are geographically

nearby cells to the particular cell. 13. The systemof claim 12, wherein
t he geographically nearby cells are adjacent cells. 14. The system of any
one of clainms 8 to 13, conprising for each cell, an availability list which

indicates the tineslots elimnated for wuplink and the tinmeslots elimnated
for downlink. -15 26 January 2005 15. The system of any one of clains 8 to
14, wherein the hybrid time division nmultiple access/code division
mul ti pl e access comruni cation systemis a tine division duplex

comuni cati on system usi ng code division nultiple access.
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