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{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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THE UPLI NKE BRopuekerain timgsiat) Inythe|sgme-timeplaioan gplink communication 38 is sent
from a first cell's UE 32,. The uplink communication 38 may be received by the first cell's

base station 30, at an unacceptable interference level. Although the second cell's base
station 30, is further away than the first cell's UE 32, the higher effective isotopically radiate
power (EIPR) of the second cell's 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




(57) Abstract: A particular cell of a hybrid tinme division nultiple
accessl code division nultiple access conmunication system has % gase
station and a plurality of user requirenent. Tinesl ot 36“‘%‘]39??{92 0
unacceptable interference for the uplink are estimated. Tinmeslots having
unacceptable interference for the downlink are estimated. An availability

- list is produced. The avajlability lList indicates avail able _ uplink and
~downlink ti m@ﬁ%g@ngﬁamqatﬁt %%Mmkémwp%w@@g@qwu&w%wﬂﬁg 0By

downl i nk 1 f@! %ﬁ%ﬁ@ﬁ {.gnhed using the availability list. 26 January
2005 WO ﬁ%g %’@%429 [ 0001] ADAPTI VE UPLI NK/ DOANLI NK TI MESLOT
ASSI GNVENT IN A HYBRI RcWdRiatESSthT hidthé MpebONf Yhe Prddeht Avehtsn, Oheke is

DI VI SI ON MULTI PLE ACCESS COVMUNI CATI ON SYSTEM [ 0002] BACKGROUND [ 0003] The

present imodded on Indirisk dineedivision| yauliplee gengs/eodsl 1dbdsion omultiple) awresss

hybrid tipe division |.tiple.access/code division nultiple access

comuni ca@‘%ﬁ?mﬁggéﬂ.m%ﬁgﬁgﬁ%pi fically, the invention relates to

assi gni ng upl igikune; steens indkdidel S ReticliS el ahdl6theBydikems. [0004] Figure 1

~depicts a wireless comunication system The systemhas a plurality of
‘base st ati ons cd@rag@erized Bathatbihisesysteam icomBadsesconmuni cates with user

equi pnents (UEs) 32,, 323, 3 inits o ti area or_ cell . . .

Carmunt cat | ondaes 2isrietedkyih o Protiigt et Ser. AeiaBe Roubly ipterforing, o

referred dfs GRicHPHRntialy it QPETURih A ﬁd}ﬁcﬁﬁdceﬁﬁigdﬂéﬂhﬁﬁﬁg B&b’é_sﬁa&i@ﬂ%&‘bﬁéeﬂd from

the UE 32, to the base station 30, are refer to as uplin
conmmuni c atationsnteffBOfSHEelsrsagdire-nmasired diokgains batweaey tlm/imse iafibes, ent

e T T T T s A
signals "Hn’?esﬁt b 139 ks&%ﬂn&}iga&oﬂelf* a %o%érﬁﬁl‘fl#'eiﬁﬁd‘éﬁhé’ APHSS theft WERIot £°
noreef ficlentlyuse the spread spectrum SO

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.

ool BRIEF DESCRIPTION OF THE DRAWING(S)
[0012] Figure 1 is a wireless spread spectrum CDMA system,
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hybrid tinme division multiple access (TDVA)/CDVA systens as illustrated in
Figure v 2 use repeating frames 34 divided into a nunber, of ti ots
36,--360 such as fifteen timeslots. In time division d ”?W%%@ syst ens
using CDMA, a tineslot is used either solely for downlink or uplink
communi cations in a cell. In such systens, a comunication is sent in

sel ect ed tWRRM¥PL 36, - 36, using sel ected codes. AcReVUOHEHI?, one frane 34
is capable of carrying nmultiple communications distinguished by both

ti mesl ot 36,-36n and code. The use of a single code in a single tineslot
with a spreading factor of sixteen is referred to as a resource unit. Based
on -1 26 January 2005 a .conmuni cation's bandw dth requirenents, one or

mul tiple resource _units may be assigned to a comunication. [0006] One
probl em i M0&3ch s Vigreglysyates tigesiotls i epeptinedrames.ence as illustrated in Figure
3. A seco el " g [ Sfhgs. a downli nk communi cation 40 to a
- second cepﬁpg UEﬁggg%ﬁﬁﬁgﬂ%tggg%ﬁ%?ines?%t. In the sane tineslot, an
upl i nk colfifli cat Fignre3ds inaveilabdlity Ik om a first cell's UE 321. The uplink
conmuni catg 38 I [ > flrstaeellls . station 301 at

- an unacceﬁpg le in ef%ﬁ?gﬁggC%%@%Fémgﬁﬁﬁgﬁéﬁ&#ﬁghggg%% q%% |'s base

.Stati on 388ionso foasetdeeinn REAPSH dnd nsdr lequipmens to uset bduipnidit FEWJEX he hi gher
effectiveﬁgﬁptqgiqglly radiate power (EIPR) of the second cell's base
station 3WFWEY“FELult in unacceptable interference at the first cell's
base st at j0017)301, FleaR®4d anAkstplsdTawross inteHeghteeelRlist. S cross interference

bet ween U 21, 322. _An plink signal 38 fr a first cell's UE 321 w |
create un@@&ggpt ab @“Teg\%sé‘lt@ﬁétf"w“? %%W?Iof‘gfg]%?“ﬂ%{%?aﬂﬁ?ﬁcommni cation 40
in the sameig)i Mes FRureBe AL v@bilYlid AR carCRkuct@lslng Fighles 844, due to their
clese proximty. [0008) Accordingly, there exists a need for reducing cross
cell -i ntefference. [0009] SUMVARY [0010] In accordance w th an aspect of
the pr ese{@bzd]nvenpigﬁgg é%a%@%hdrgprgﬁ&mhi%gl aaaﬂagﬁ{ylhggfihggm@ggu gning tineslots

- for a particular ce a hybrid time division nultrpl'e access/code

di vi si on B¥intéristencepeess conmmuni cati on system the system having a
R e T e
cel | s whi B2 ot enFigadel 1y is affior ¢hert é)r\péqdhcmm 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.
(0029} 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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particular cell by estimting base station to base station interferi ng
cells using pre- neasured |link gains between the base s é %aons gr each
timeslot, elimnate that tinmeslot for uplink comunicat Blpn 200
potentially interfering cell uses that tinmeslot for downlink

connunlcat|§ ﬂh!jgr each timeslot, elimnate that timeslot for downlink
communi catY Y3 o potentially interfering cell usEETPHAT P nesl ot for
upl i nk conmuni cations, assigning a tineslot to an uplink comunication of

. the particular cell using non- uplink elimnated tineslots, and -2 26
January 2005 assigning a tinmeslot to a downlink comrunication of the
particul ar cell using non- downlink elimnated tineslots. In accordance
wi t h anot spe of the sent enti.o there is provided a hybrid
time divizﬁgﬁﬁ ?%%féwﬁE% éﬁ%ﬁﬁglﬂ?%F%?ﬂW&Wﬁthple access conmuni cation
syst em cor3spi ng,Flgardﬂﬁlead!dcétwamiedﬁelhde&mbBﬁbaﬁihaﬂ a particular cell and
other cells, characterized in that the system conprises, neans associ ated
with the particular cell for determning potentially interfering cells
whi ch pot gggsypl |y i nt eEee I bREsCRPTION OF ¢uEar cell by estimating base
station to base stati orpREFERREBEMEDIIRENT @S Ng pre-neasured |ink gains
~between tfw)zb}rase %ﬁnﬁ&dgﬁfﬁﬁfoﬁ@ﬁﬁgsde@c?ﬁ&%néh M%mnm%mpa&m&ul ar cell for

each tinmeslot, that tinesl I nk conmuni cation, if

I t
. _2 Ip(T[ gﬁt: E%WCDMéYm thgmn@m%bé«é@unah@[tpr@qeﬁ@gﬂ ang a‘fedﬁbihtmbsm ink _
communi Catc&rpﬂéfpgﬁﬁ%s ﬂgﬁaﬁﬁlﬁhngﬁgfng:tm ys%ﬁ&é bt &la &&lnlind OF €l i m nating,

for each tines t hat comuni cation, if a
_potentlalwmmmmmahmeDﬁmgmdeﬁmmusﬂgkthamdtineslot for uplink connunications,

means assg&d 1gure 4&1&"11%&29%%15\% tl { tlcx(;nelés*oths?’;ﬁagz%'lgt o nlg:fo&altl mes| ot to an

upl i nk 0N 'usi ng non-u m n and neans
associ at edxmieiuh umh@otﬁ:sarsted 481282, Q,GSN Aﬂmrg tk&s;smga:llaﬂg emhtcellrlisécbt to a downlink

conmuni ca S|n no domnll k eli ted ti 00111 BRI EF
DESCRI PTI et ‘S\V ‘f‘é‘ins JeAcanum "'5‘ ‘ﬁﬁ"?"& s spread

spectrum @Q\ﬂﬁh}ﬂc}éﬁ& @dWnlink. 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.




26 January 2005 WO 02/ 075963 PCT/ US01/51429 [0013] Figure 2 illustrates
tinmeslots in repeating franes. [0014] Figure 3 illustrgtes craoss. .cell
interference. [0015] Figure 4 is an availability |ust .Zq{ﬂﬁfﬁﬁy@aure 5is
a flow chart for generating an availability list using base station to

base stati (202@2%3888) and user equipnment to user equi p%g&%_- UE)

interferen . [0017] Figure 6 is an exanple of Ss interference
cell list. [0018] Figure 7 is a table showi ng a hypothical tineslot
~allocation for each cell. [0019] Figure Sis an availability list for cell
1 constructed using Figures 6 and 7. [0020] Figure 9 is a flow chart for

- producing an availability list using only BS- BS interference cells. [0021]

Figure 10,is an.illustration.of, a.BS: toss interference list. [0022]

i ur e 1109 g0t s eBhoagis” o S el TP SRS PB ol ™iRt  usi ng only

UE- UE i nt siirkked i@ e appedphibi® bo 902 3], step T IF6r ekampls siiceldbrobdimicatiosss | nt er f er ence
list. [0024] Figures. 13 gnd 14 are flow charts usi.n se station and user
equi prent 1B Fl¢ é‘%?sé?‘é‘ifﬁ%wﬂ’é‘ﬁgir%‘?éﬁttm‘f’ée@é@&ql‘r‘ﬁ“h@xt‘? ’ﬂ%‘g Wyvailability. -1
[0025] Fi gime shive b Sclfided dot #EEo Witk Rself théke USRE a8 SHidHREBYUn "Xpeci fi C
availability list. (0026] Fi gur es 16 and 17 are flow charts for using only

i nterferel8®] neadddionsily cells wherdiRs3di-Femay iptedspvithethar PEH A ty. [ 0027]
Figures 1%, m%%e@mneﬁggearvg. HleQ¥the Rt Sy o Epieberrgisni.Bg, dd oEs! ot

avail abil1{y using hybrid approaches.” [0028] Figure 21 is a flow chart of a
ti mesl ot HEsigfenanecliappnoishecosppiooppximity sich apbeingadipcot.déechart  of

Fi gur o 7. VBt bR B i B o bR o1 "Cel 1 2 based
on Fi gur esh2@nintzude. SacacaliswithoDS A rQRicORBA63 tROTVEEE 153229

which may interfere with each other, these cells are also listed as interfering cells. In
Figure 6, the UE-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
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[0032] Figure 25 is a centralized architecture enbodi nent. [0033] Figuré
26 is a decentralized architecture enbodi nent. (0034] DETAI LED DESCRI PTI ON
OF THE PREFERRED EMBODI MENT(S) [0035] Although the folZcalsnogryd®ssri bes
timeslot assignnent in context of a TDD/ CDVA system the sane tineslot
~elimnatiqQn procedures and availability lists can bg ,ﬁlgsﬂgglgz to a hybrid
TDVA/ CDI\/A‘?\} %t her e upl i nk and downlink comrunic \ cur in the

sane tinmeslot in a cell. [0036] Figure 4 illustrates an availability
timeslot list 76. Along the horizontal axis, each tineslot is listed as S
1, S2,..., SN. Along the vertical axis, each cell, listed here by the

subscript of its associated base station's reference nunber, is listed for

both the | ink and downlink. . . i ndi Lgesl ot availability
for eit hePld{%ﬁEoss lﬂtﬁﬂ[}?rﬁﬁfe\gcﬁlﬁaﬁgwﬂag’%%m&f) %‘{r&g"é“cegt%ﬁep?‘i‘&@ﬁ@ F%t s not avail abl e
are i ndi cat &eksik, uplisnand ¥ownlink\iedlgtblised i cress|infesnarcelld @6 madenpt y. [ 0037] One
procedure for, generating the ayailability list is shown in Figure 5 and is
expl ai ned“‘ia}‘ﬁl’@%ﬁfeﬁ%%%ﬁ%s%”tlﬂﬂséi‘ﬂfﬁ' es 6, 7 and 8. Initially, the cross

i nterfereppfbet Weg R1Bakd hs§i@inlenitBiditidns, e[ Sty & BSLBS intedftdng, base station
30,-30" to base station 30,-30,, (BS-BS) interferi ng cell s are determ ned,
step 77. ggsgggymeéfﬁ-wiiqﬁgfene&qeﬂgr%ﬁow@éqd} gh%ﬁél?PéOag’e modead; at i ons 30, - 30"
transmi ssi,¢agnd G Bt RESurth foPRANRUNAEWHRS e 1dtkd ii@itma3JosalBQ” 1 eception
[0038] Each cell determnes its BS-BS interfering cells by estimating

i nt er f er ewngeceptelferinterferenetievels gvith respecidimiomesisetdach estimates the B S-B S
interferi el | sy WSk $58nd 4k i8R Sissh d4.he -base stations
30, - 301, fbﬁ?ﬁt he gg#ﬁa%%ef@%%lhnte eren%:e- eilc_ee s a threshol d, the base
st at i ons' Bitetareme eelis CHte B3 SHuteBBnBell§ ant idertiied, sicp 1221 ABS-BSt ep 77. Based on
the threshold. c ar.i = BS:BS jnterfer] cpll r erm ned and
storéd i_ncrgssbnrt%geg fcr‘}{sgﬁieisrperﬁ%uée% Csélf:}faeslnifigltgﬁrggo'a@afﬂuﬁ%t@g?%é} in Figure 6.

The vert i pakhealisk, afat kloeislimingted fir acd By BRGES mekfkridg lls Bdtheas each cell. The

hori.zontal axis -4 26 2005 W0 02/ 075963 PCT/ LISO1/ 51429 h
oot ot | al UG SFhier FOREHGIE Lt gL R AP G R 70 "W

anot her cginindtsdl forBkhyBS-BS inkefeapndelpfor deauplitl sty 12h Allisofstep 79. For

exanpl e, since conmuni cati ons .
P available timeslots is produced for each cell, step 130. Although this approach more

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




incell 2 cross interfere with cell 1, the first row, second columm box is
marked with an "I." Since a cell does not interfere with itself. these
boxes are marked by an "X." [0039] Additionally, cell 6yfaBrary 388532132,
may interfere with other UEs 321- 32,, are deternmined, step 78. Due to the
relatively | ow EI PR of UEs 321-32,,, the UE- UE interferi ng cells are in

cl ose geodt @ 6%roxi nity, such as being adjacent. RETRUSORE9321 upl i nk
transm ssion can interfere with a neighboring cell's UE reception, as

shown in Figure 3. Since cells with close geographic proximty may have UEs
32,-32,, which may interfere with each other, these cells are also |listed
as interfering cells. In Figure 6, the UE-UE interfering cells which were
not BS-BS interfering cells are narked with_ an "P" step 79. [0040] Using
the cr oss infterfernseareasyeements mpy yojtaen gahe bpssstatinns B0y UBS3Re3%8k ent i al  cr oss
interfereggg cells are determned, step 78. For a partlcul ar cell in the
vertical axis, each cell in the correspondl ng row marked with an "1" or
"I*" i's al@Mlss i Higeref BrsracBow ebart usingobase piaticarmed, UR dtrferenses pot ent i al |y
cross int erfer e r oss
interferefce cg'?lfts'%dﬁgmf&agmlaﬁemﬁ }ogscfgltgﬁaon |%§ E?%rﬁg%ﬁ i nst ance,

usi ng thecélymaudnafereuallcxtelmcthdhnealloi@m&smwhatdhehmtmosﬁmoﬁepﬁ gure 7, cell 2
is alloca in | at,s ot 9. For each
downl i nk ﬁggre%cgmﬂhﬁf% ‘Z‘%‘eﬁ’?v% ?ézlgggglgéu%?&eir er 8%{3;%&1&(:6| ?éh a correspondi ng
uplink ti ﬁﬁasdlatswpszteIlrhmam@@hterfemam@ﬁmnﬁmsuﬁylmsuaseeyzaaommg Figure 6, 7
and 8, for cell, 1, a.d.do | i ti Iot el i m nat es

ti mesl ot Pseflrtﬁrﬁlf’rﬁ’@]“}e 1he§“'aé\?'éﬂﬁya ﬁb i #Eesfi nEﬂ?)Rm by an "X' in

cell 1's a‘)ﬁhglmpisldbtgmd@ha@&b@f{jg-‘uagyums@mﬁd)ﬁﬁg;] For each uplink timesl ot
allocated in a cross interference cell, a correspondi ng. downlink tineslot

is elini nM04d, st Epr thouplmk, if e pagersifien's Prasyred intesferepag creetds as n| i nk ti mesl ot

-9 elim nayg T‘sh&ﬁ'ﬂata&u&&i%tskh%urﬁésfaﬂis%ﬁhﬁatédﬁrmeﬁﬁlnia,l RepdA¥NFirile ti Mesl ots as
shown in ce s avai l lity list 88. After elimnating the appropriate

timesl otsdemdmk,m@@ﬁﬁ@n%r%&Q@Q@tﬂ#\@mmb%@wfmﬁl@%@ﬁ 29 to the cross
i nt erfereﬂﬁ&fepeﬁ% daa@} HO?CV S{gb%o 7@1 fé?rhla%ﬁi%hhéi%i i S produced, step
90. resu t1mes

. ots used In cross inference
cel I's ar eprdcted stmmgaieh@fdalée upbiok(toneslgts erdshenvalable downliak fimestotice. [ 00421 To

rel ax the;aseh ORE CO0% Fh@DSs, b 11T Only the BS-BS interfering
[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,,

-




cells or only the UE-UE interfering cells are considered. These approaches
may lead to freeing up nore resources for each cell. However, the |ooser
criteria may result in wunacceptable interference IeveI?SSW“HﬁWrQé’QEect to
sonme users. [0043] Figure 9 is a flow chart for producing an availability
list usi nqﬁgg}{éﬂ\; BS BSinterference cells. The BS-BS interference cells
are identi 75964 ep 122. A BS-B S cross i nt er f er enfeYPEI4 R 32 i s
produced, such as in Figure 10. If a cell uses a tineslot for the uplink,
“that slot is elimnated for use by BS-BS interfering cells for the

downl i nk, step 126. Conversely, if a cell uses a tinmeslot for the downlink,
that slot is elimnated for use by BS-BS interfering cells for the uplink,
step 128._ A list _o avaj.l a timeslots is produced for each cell, step
130. Nt%éﬁptlﬁf'sﬁﬁﬁ%"@h@nﬁjﬁﬁ?@se SRR BTl eTREe P& Jst ens resour ces,
unaccept ahlegofiGniihddtot, ihat tekleriesmandldystdpe 48 SRuk fhe dechiiy, ifsape users. [ 0044]
Figure 11 is a flow chart for producing an a%%icl a?igl iﬂtla{Jﬂi st using only

UE- UE i ntafripas eelfrcdEsmpapued infqdereiee (2 iprdotesrestitie Bupspdd b j gentified, step
134. A UEsdde: i€ biRSiRadd bR vankestty 56. Tdrs hselRiidebdtamdsiosugh as in Figure
12. If acell uses a tineslot for the uplink, that slot _is elimnated for

use by Urwulebilif list 8% For aggh cell ispradyeed, sl atiepbianmd, dpeepghedB. conversely, if
a cel i u j £95 cdoltnc RhibMe UTl RRbersh@neasu®rht Menat ed for use by
UE- UE i nf@%@?@éﬁg‘;@éﬂ%@%r thg&domﬁ% nk, s?ep 138. Alist of available
ti mesl ot suof giticalactesavesk bnif agsignediced, step 140. This approach may result in
unaccept upligk interfer Y 045] Anot her
approachagﬁggr%]det e IFH“!%Si %ﬁa‘gﬁﬁ%‘ﬁdﬁt (lqlﬁllﬁasslfugtﬁ%%u es isiﬁ]{er;f?r?l[eogence

measur e mafdasur@iientsi torelstbroiing availabla tisslty. me el each Afemedsgmathecode power

(1SCP). The -6 26 Janua 0 .02/ 075963 01/ interference
nmeasur eneRf erﬁﬁ?‘“ﬁ%‘%tuﬁlﬁsi% Sé? P&négﬁlgesugg"skf %ﬁycgﬁﬁgﬂ- t%%r%{é)%%a?&%& 32,-32n or
bot h. [ 0Q4Ededfthaitiesholidhdt Bmesld: iselminkted for thsiptiok, res0s Abdniataly, and  UE

interference neasurenents teg qie}(ergslonewﬁv&i N abl?gs ti rresltotfs for each UE

321- 32, , .torgpoehemumbsr pf plimmated wplink tipneslots, pplythe ApESIOBIRCIRMASt Ty oach ti mesl ot

i s nmeasurgdupl ndbghaBassisihitente 30 bimmhedfron thé uplacdepabo.tife cel | ' s UEs 321,

. 323-324 also neasure interference levels in each _ti maslgl"t:, step 146. The
e

timesl ot dnisafemd Hsmeert praseentablpirioronee: it fasymedthese I et

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
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used to determne the availability of uplink timeslots. The downlink
tinmeslot availability is determned on a UE by UE basis (UE specific
basis). [0047] For the uplink, if the base station's HEYiZPer f er ence

" . exceeds a threshold in a tineslot, that tineslot is elimnated for the

uplink, step 148. For the downlink, each UE 321, 323, 324 elim nates
downl i nk tYOES%s for its use, if that UE's interfBr¥E #asure exceeds
a threshold, step 150. An availability list 154 is produced show ng the
avai l abl e uplink tinmeslots and the available downlink tinmeslots for each
UE as illustrated in Figure 15, step 152. [0048] Although two cells are
adj acent, the location of specific UEs 321-32. in the cells nmay be
distant. To ill ustrat i.ng.Figure 1. cell.1 a el | are adj acent.
Hovever | Begemesl. The B8-S inkiteripeelisars fetegmingd, sed ic}ﬁhgf“il/l,UB%fz"UE 322 in cell 2
gsesI a il o, 32.frivasudd tefiterferdnedih bach fifisTot, kthﬂ(mdeirﬂIeuFmﬂcetirﬁeele with the »
ownlink receptiaon_o 324. . wever E.322 upli transm ssi ons wou
likely i n‘!r%?’*%?”éﬁdvﬁf?ﬁ?sgé ‘Etf,éerii‘%%ﬂllqs"rfﬁfo’f#%ﬁ is'i?ﬁi%'As aresult, a nore
aggr essi V@o34§s our pwiink @RRhUiR{is icter@imad dndlU BbyWH obgeollectivlbagifeci fic
“availability list 154. One drawback is the increased_signaling required.

‘Due to UEUsies UB by URabagis gentigured8) crch UR ¥addi dtnsampages ephdmfsitter f er ence
measur emeff.gere b SeadiferROR Ll @O, St Qlﬁﬁi!e?& hQsdrdifenPaggdsindt i on 30, - 3011 on

a frequent basis. [0049] Figure 14 is a flow chart using base station. and
UE i nt er f breghoblethatfuapsiot is pliminaied for tha UE 3%.132:, Advrin the depeiaksieg avai | abl e

tinmeslots T ' ﬁaﬂzﬁ hg i fenhegqce in each

ti mesl ot 178, gﬁ%ﬁ‘?ﬁiﬁgﬁ%gﬂyd%glsso’eac SE%%ZI%EE}ZOQE&&S 56 January 2005 WO

02/ 07596 3[0853T/ USOUsifgl d@Bie@i@ebasis perfigheed 9, iFary WHhémesiex infeiereck t he base station
measured interference excee . threshol d. i pi?ﬁl‘ that timeslot is
el i ni nat e‘B?aﬂg?r%eSE ?ﬁ?ﬁs 0 egfogdzﬂ%gvnﬁq?t%?,m tegﬁo)}*ﬁle%i{p afg“he

cell's UEs neasured
i nterfereauatepnsa Ad iaidbility bk 8% adh ad Figurd Siiembdieel], stfhd. tineslot is

elinminated for the downlin .ep.156. ing the .elimmnated tineslots, an
avai | abi | P31 i stﬁé'gefz F“@ﬁgﬁﬁ%@%ﬁe‘?ﬂ?bﬁﬂg ,S%E%ng%rerﬁzgr Figure 8. Since

the UE nBasuERBBNS calenaed §abh BY,ahiseantd meserefideSsieRdn biichi nt er f er ence
. measurements are not_critical to resqurce unit assrietgnr’rﬁnrﬁ. [ 0050] Figures
e uplink, ‘

16 and 17tmeslet sieRy{foe AH-VE ntstering csi e idpntined, 8Fp HiSefg

‘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,

p

-t

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 ié 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
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measurenents to determ ne available tinmeslots. In a cell, each UE neasures
the interference in each tinmeslot, step 160. For the uplink, if any UE
interference measure exceeds the threshold, that timeséfodanudryedG0&i nat ed
for the uplink, step 160. Alternately, to reduce the nunber of elim nated

uplink ti only the tineslots where nost of ave
‘unaccept abmlgébil?otr@gsrference are elimnated fromthe up??ﬁﬁ%ﬂjﬁ%‘%p 160. If

only a few UEs report unacceptable interference, it is assunmed these UEs
are at the fringe of the cell and are not representative of the overall
cell conditions. [0051] Using a UE specific assignnent approach as in

Figure 16, each UE 32k, 323, 324 has its own set of avail abl e downli nk

timeslots, suc er Fiqure 15 ..Fqr ..each UE 32 323 24, a downli nk
timesl ot P ‘f‘;.]%%ﬁ'%a“?“éaée“sf“glﬁt agﬁwgﬁﬁﬁsgrog g‘ﬁ%ﬁge&%sg%'}%ﬁém on the
tinmesl ot exciesdsh o ddditiesihalodytedsdoeplinkGdd anAplifik thyelot. fThe aaiald abi ity i st
150 is produced, .step 166. [0052] A non- YE specific approach is shown in
Fi gure 17?181 "ﬁ‘ﬁi‘/""’ijég%?ts%@b’lﬁﬁéme?vﬁﬁ@#gwgﬁ@m%ﬁ‘ggﬁéﬁt exceeds a

t hr eshol d3j5)6,18NE0-13 208 86. Wne upiiitintebiiRed @wnlisk tirkdsiofvilidleadlighar the downl i nk,
step 168. An availability list 88, such as in Figure 8, is produced for
the ent i r But@Ee corepnonding ayafthledownlinkiagd ypiipk simesipte ¥ HESPEsiICay ai | abi | ity

det er m nag}QibifPBit Q56 R&Red, tHeSIRAIdYRGSkh-RTs BRed BY Bl 168, UE- UE
interference and interference neasurenent approaches. Fi gures 18 and 19

use BS- BSrevfiing hedesyndiak reequics upi{g) UE i nt erference -8 26 January 2005 WO

02/ 075963 [ USO&/ .ol I BB LS4 1 Mariea A YR ng cells are
determ neg},B%sﬁt ep %72. Eacﬁﬁ%% 321 323,&%24 ?ﬁéﬁﬁ es te%égei nterference in
each ti nmebhelots due wpyaying epldfdowhlink dgrhindidhe information indhe axpilgbityi mi nated, if a
BS-BS interfering cell.us i th L i nk 7 [ 0054] Downl i nk
avai T abi | 1878k gt g abord s i B BBy B, {7O°0L, 0D L
by UE basumiaeeire pirfgrinied by @pdadiacthe ibas@iens3ABthe IR conpares each ti nesl ot

interfere measyr é{g}g hr eshl?%:s%i.f | ti.mesl of _neasurement exceeds
the. thr RN, ¢ REach v BPUR bt i e ROV BERSS T 323, 324 1 n
t he downl pnkitisityee crbsbSnterfsrddbe Selleat {deifiod for babadsighyd driréidasei50, such as
Fi gure 15{1 is produced, step 180. _[0055] Using a collective basis per
© Fi gure 19:mestotaen SQpof pacRassighed %?W‘L‘é‘lﬂﬁﬂ the ?FE%%H?F‘%% firesefceeds. a
t hr eshol dip theltss ihdeiBSlcObellh Fe lnkinddddrad ubik, dp®s O ifkiRr t he
| 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 24, 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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cell, step 182. An availability list 88, such as Figure 8, is produced,
step 184. [0056] Figure 20 uses UE-UE interference cells and base station
interference neasurenents. A cell's base station 30, rASaknueay 2068
interference levels in each tinmeslot, step 186. UE-UE interfering cells
are identigg ep 188. For the uplink, elimnate i imeslots, if
that ti msﬁ’%%gﬁﬁ]terference exceeds a threshol d, stl()a%wi%g&b%r t he
downlink, a downlink tineslot is elimnated, if a UE-UE interfering cell
uses it for the uplink, step 192. Based on the elimnated tineslots, an
availability list 88, such as Figure 8, is produced. (00571 For sectored
cells, the cross interference list and availability lists 84 are

const ruct - WL LD I | g erference

bet ween aF’?w%ng Fﬁ@ﬁé}g@%ﬁr}g U}Mécé : e'EIBE‘I%?Ie .t’%ftc%gﬁ’gﬁé?ﬂ%sgfgﬁlow ng

di scussi odowndick timsslairt freenthe editfor upliekl conpmlnictions heshoandn eqigif'soach al so appli es
to sectorized.cell ere.t assih gni i S er,formed on.a per sector basis
st ead ofradsiyts 03 bia 5« Bip SR ihielit iR e By SBBeRRSE ot 76, “each
base st at fineslotdh th3@Nsd ifitefedic@rfidare frédddsd i dowhithk Sl @Aivaildbfe COMTUNI cat i ons
usi ng theogrtg%gdure of Figure 21. Initially, a request for an additional

al | ocat ed™f PRESFSPSGYEPIfres| ots is nade, step 92. Referring to that base
station’ spaygi | abUnjaﬁ@rda&lﬁ&ruZiﬁg.u;ﬂﬁkﬁﬁ@ﬁrﬁQLﬁdﬁl%t&éigbxh@@is%dvdnnes| ots are -9 26
January 2005 W) 02/075963 PCT/ US01/51429 assigned. To illustrate using the
avai | abi | {rdgurs 2 psipge csptrajized grphitegture; The risionetveorenopelledBYC  qui res both an
addi ti onahasal dQfhak GHo RN HeliB 1 ARhs@bh Skl altdnfX8ISH 1Aed ohNBeAval | abl e upl i nk
timeslots are slots 4 and 7-16 and the avail able downlink tinmeslots are

sl ots 1- ¢engnd.df asgignieg thegesouiep allecatiodevigp |16k the RFESU1B assigntandownl i nk ti mesl ot
w1 be ' - - h ' j I i nk and upl i nk

ti mesl ot 2&’%%0%9%9Ltngés{%eug{H?}aga%atg%llﬁgﬁﬁ?{gﬁeeq? Ems/?i eli@g ]iqg sed, the downli nk
assi gnmenproiegutp afldgiroll. TheselgiiediesBB.and chanpgl olesgretchmukovatddi nk r esour ce

uni t(s). 059 i.nc e tions -30" need to dynam cally assign
and 1o eoed Rk RPE R e PRSI0 WU A Al R NG he T

i nf or mat | elkadedetided 12vVEAR | Aelbdsiny a tiléshdr, (R NEgrource sllosptibatievig. For appr oaches

- using interference neasurenents, the . ates, are. perfaormed by updating the
measur erreﬁ_tﬁﬁﬁ"ﬁ?f ﬂi‘aﬁgmfsf"_&'g“? %%FV%I?IH‘%%“BE ‘é‘ﬁ’ardlﬁfyt)ﬁ’%a‘ﬂﬁr oaches, this
pr ocedur eofithe SaiQbMit} B¢ T i9tth@alized by occurring 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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22. Initially, the cross interference cells are identified for each
assigned or released tineslot, step 96. For each assi gned downli nk
tinmeslot, the corresponding tinmeslots in the cross intZrlapan@@08ells are
elininated for the uplink, step 98. Conversely, if the wuplink tineslot is
assi gned, esponding tineslots in the cross i ce cells for
the downlin ﬁaadr;‘}(-aél%?’(ral i mnated, step 100. To illustrat ep%@sﬁi'g Igures 23 and
24, the base station 30, associated with cell 6 assigns tinmeslat 7 for the
downtink, "D, and tineslot 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 cell 7's availability Iist 107 of Figure 24, tineslot 7 is

elimnated faor t |nk ndti the downli nk,

bot h mar k&f- 5@6 'L 8 ﬁmeﬁn n'i?d?ie rﬁr'iltscésrmltglﬁvi/(a(igmE)ﬂeq eased, the

corresponggugl%ﬁhﬁaﬁtﬂfoﬁnkﬂibnﬁ&@rcoﬁt&sﬁmupdﬁeaaiaﬂatahtghst&%rmreme freed for the

upl i nk unl ess unavail abl e for ot her reasonﬁ C“%‘i“ sugelbag used as a

downl i nk the pheagesto thelistioe Hiqaly the chpages P §01 £3& Eﬂléséo% TSTER 102, For

i nst ance I%,dfateg LTB9h g{,mlgb,mg 16€1d wih ther heimeapad Be typecifoimtegiot i n tabl e 106 as
s uplink timeslot 6 is._not nade avai}%ble Cell 9 is a cross

|nterferemﬁ(emetwlnlsent!@b@e(i¢ﬂthqm°°2®msa‘iﬂfé§"§’mﬂmﬁ3“w3“5? 95YER PCT/ USO1/ 51429
1, which fdo%% usegy ﬂh{l&okvﬂﬁﬁcluﬁfesl&swﬁépm%ﬁﬁ&hssﬁpﬁmﬁgd| 7, the
(0]

rel ease o wnl 1n sI ot 6 frees the cell for uplink comunications as
shown in dﬁeﬁng?ﬁlglahrg\ra:ad ot byistexps $‘iPBQmI£G@1WVaPPtW‘F§k sigpgling e pl i nk ti mesl ot

was rel eas esp [ o Ty ;q:][agi Lfnd Nearctabsallsi erference cel l's
are freedﬂ?ﬁw{ @gl\ilm |n%H% gzgesdal[ilnav E gtfor ot heryreasons step 104.
[ 0062] mef@@mﬂaﬁwmﬁkdmmgsmbmmummﬂtraﬁ@WM%E*%@& gnnent is shown

in Figure 25 using a tralized .ar ty Qofet work controller
( RNC) 110 aiﬁaé?fapdﬁ'g%tﬁp%rg’ L%ttz? & 5v?e(€e ﬁﬂto as é@gfﬁ or rel ease a
tinmeslot bagm upEtihg is@eriaimed pehﬁdlaaﬁsraggmgigpmtaﬁectme@bm@er al | ocation

devi-ce 116 in the NC 110 as I QPLi [ usi ng

avai | abi | |tfts;¢vqf41§f’“f’7é“e‘§‘f’36i'ﬂ-f'fﬁf‘i‘eﬁ”qﬂf §g%?££°"i‘?f‘/s%§1§%l a?ﬁélsq’%r ocedur e of

Figure 21..J0enaR} 85t E&ohl F&Sﬂaﬁ'fuawaﬂkdlgﬁm;nﬁé alﬂmatectumesbtscamnmni cated to

~ the base station 301- and UEs 321- jath e (il E |rresl ot

assi gnnenmPchltedonitEﬂfeﬁléﬁmﬂ@\fia@éb@iﬂmii@n“ht‘Isflssigg °5§°??‘i‘§f timeslot, the RNC

resource gllocat u&? JENdaRE. T&%@tﬂeﬁ*&l@ﬁdﬁﬁhﬁd’hﬂbcﬁdsﬂﬁsdlmouaﬁds updates the
RTS8, at i

avai | abi | |If' Accor d
needed basis. As aresult, it more € 1C1ent1y uses the system's resources.
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of the availability list 76 is centralized by occurring at the RNC 110.

[ 0063] Anot her approach for uplink/downlink tinmeslot assignnment is shown in
Figure 36 using a decentralized architecture. Each node- Brd2atlah22095has its
own timeslot controller 1201-120n. Wen a tineslot assignnent and rel ease
device 1121- 112" requests tinmeslots for a comunication, the node-B's
timeslot controller 1201- 120. seIeEts aE appropriate tineslot fromits
avai lability list 76, as stored in ry 1211. The stored
availability list 76 to reduce its size may only contain the avail able
timeslots for that node-B's cell(s). Conversely, the stored availability
list 76 may dont aiAnniefieodaforiassiphing ttimésdots &bt a pheidile cellast]d Bybridheime
decentral i zed approach allows for faster updates. [00641 The sel ected

ti mesl ot division snyitiple eecesseodeo Aiilsive dnplginlep peeense copppylieationasysiemntt and

updates Sufabhisga bhfaity JP BCRIeriois Ui biifitng cPTiand R dis b *F o
the RNC midthcdfchdaRisdinyd BPOSmMRiAR/ 075963 PCT/ US01/51429 110. The RNC 110

directs the appropriate tinmeslot update infornmation to the other cells.
The tinmesl ot dateoningng potestiale intedatiog resliarwhighl gotentiallypiintepierd withl thet 76 or
nerely the. cha s to.the ljst 76. | nly the changes are sent each

ol 1+ % conticafar 6 Byt shatatine i deion to Biee’stolipn anenFege pG: S9RE A ¢ ha
i nf or mat h%sur@ﬁ'ﬁnk%@ﬁs%hﬁéeml%ses{aﬂf)ﬁsr-”ati on sent is based on the
processing and sigraling requirements of the system [00653 Assigning

upl i nk/ downl i ifidr eachremkesiots climinattahdtainieslot forsyplinle vamsupizatid, tip petedtiatlyi ng

signaling rates. For systenms supporting only slow network signaling, the
al I ocat ednterierng ool ysay h%mpﬂﬂtfgggww DYRUBICRIINSY pasi s using a

statistical apgl Xfc!llstim%ﬁo{,Bginﬂ%éentlrﬁépﬁmﬁo?ﬁofﬁgw nk%'o&ﬁﬁurﬁi? nijegtion
traffic varieS during the’day, a taster update rate pertorins pbefter and is
pr ef er r e@otehtisllygirfsringreiidiseethabtikesist n abliflg corb@nitptaisi ng is performed
periodically ranging froma fraction of an hour to several hours. Medium
speed net wor k assighiag # Hipeglos i yseinkteemmenieationsaidheg parsicylar celbysang Boshor t er
time period., For. fast.network signaling, the allocated tineslots are

fsg fpinaes ifhEUP! S

updat ed SRM _ of” frame basis. Once a tineslot is assigned or
rel eased, theasRMPORtiAéSot! 0S4 JoRhBlt RERLRMicaliBE oFaBé pRRIURF kelbugig! | NY
all ocates tineslots on an as

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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needed basis. As a result, it nore efficiently uses the systenli s resources.
26 January 2005 CLAIMS 1. A nethod for assigning tinmeslots for a particul ar
cell of a hybrid tine division nultiple access/code divi 36 0muan 208 e
access conmuni cation system the systemhaving a plurality of cells
conprising the particular cell and other cells, the mnmethod characterized
by conprising: determning potentially interfering cells which potentially
interfere with the particular cell by estimting base station to base

station interfegerin e S} € j ' base
stations; for Sgachgl?lferrglg c?ltd, 6€ﬂaﬁnﬁnﬁt‘gﬁgﬁg{ ﬂ% h’%@%‘?@a@? }3%#%%@1@ e
comuni caidiaoent cells.a potentially interfering cell uses that tinmeslot for
downl i nk communi cations; for each tineslot, elimnate that tinmeslot for
downl i nk communication, if a potentially interfering cell uses that

communi cat i on tbi ¢ RAVEP 6 BRIt SRERRE B8, el "c1 i i nati on

K elimnation
tinmeslots; anghr@hifiny)ifosedch ¢dIE2hAvallfbifity H¥ini WhichaRB WM GRItS @imddatdde
particular cell using non-downlink elimnated tineslots. 2. The nethod of
clai m 1, fotepliskrand thetimesiess clomgiatbdrferidawnlinkizae mdidatadi on 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 |ink gains
betveen the base Stial @i 6K GRFthedoft BRARNO th 63 wHBENBMBAA il m |
or 2, wherein the step of determning potentially interfering cells

addi t i onaliviyion amphipbe siccessétaderadivision mastiple qoéessTeotmnnicalsoar sy Be riime
interference cells based on the geqgraphi¢c . proxinty of the cells. 4. The
met hod ofda#1eh Pl%e,x CREETENGRUOR, &Y SEERBHSIHER HBfion gu aCeesi pment
interfering cells are geographically nearby cells to the particular cell.
-13 26 January 2005 5. The nethod of claim4, wherein the geographically
nearby cells & e adjiabaattiueel disision multiple access/code division multiple access

et

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%tsﬂ%?m iF]IrAE?S’ Wﬁ%f?’ﬁ'?*‘%f’%&e@acqlﬂpqsl’?%t the system

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

‘parti cul dhe gudans bipr edtérmining gpdversizlly s méeriarimgt oellsashke gneans ofori ¢lingindténg ng
cells usin re-me red link gain etween.the base _.statjons; ans
assooi at SR HBlHos i EGE themeand foF AIREne HEteslols AT fowRno:
that ti %ﬁfn‘%ﬁ{aﬁﬁn‘%ﬁi nk comruni cation, if a potentially interfering cell
uses that timeslot for downlink communications; 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( §| QlnidaPiofN uplink comunication using non-uplink
el i mi nat €d tIoTEsT 0 S; and nmeans ‘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 sddie systeamiiod aleinwSrar owherstin ér celRNCronsidased #seabadet h t he

"t or f or SHGOB APy slondicEiring B CrsrRtg S I TEE G bR eEp et

conmuni cgfgtRs FFthE NRINBRNhd PhrtiRhiaM L ibafed bABRE PrE-nh@suAMIhk Hsins
comuni cat1on; and a node B associated with the particular cell and

i ncl udi ndpetveen teslese 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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assigning a tineslot to an uplink conmunication and the neans for assigning
a tineslot to a downlink comunication. 10. The systemof claim8 or 9,

wherein a cell is considered as a base station to base st@barfary 2005 fering
cell if an estimated interference between the base stations of the cel
and the particular cell, based on the pre-nmeasured |ink gains between the

base stations, exceeds a threshold. 11. The system of any one of clains 8
to 10, wherei 5t he Theasystempof aa&twﬂphgnﬁo%ﬂtwaw@ermtaheflafhr?dgtlw s are

ddi
cel |5 badbtigh phisii bR BT HRRRObods B BB RGBT vy Bl oo
cl ai m 11 givikies iplet mnmaﬁfca@am}@masm@cmmmmm Ie acb@kerfering cells

are geographically nearby cells to the particular cell. 13. The system of
claim 12, wherein the geographically nearby cells are adj acent cells. 14.
The systen1of any one of clainms 8 to 13, conprising for each cell, an

avai lability list which indicates the tinmeslots elimnated for wuplink and
the tineslots elimnated for downlink. -15 26 January 2005 15. The system
of any one of clains 8 to 14, wherein the hybrid time division nultiple
access/code division nultiple access comruni cati on systemis a tine

di vi si on dupl ex comruni cati on system usi ng code division nultiple access.
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