;e3etdtzz{L}"n}| ~6Td| <B 04 JUL 2004 USER EQUI PMENT AND PROCEDURE FOR
HANDLI NG POSSI BLE OUT- OF- SYNCHRONI ZATI ON CONDI TI ON 5 Background of the

Invention 1. Technical Field This invention relates to mobile 4 ; jil 204
t el ecommuni cations and, nore particularly, to defining howto handl'e an”

out 10 of -synchroni zation condition for UMIS where it may be difficult to

ot ngu sh an out. of - <YOEhROBLEALSRICEN Lhepeiflng downt ni dedicated
Currently in the%?evfe{ oprreInt of t%@omfﬁqﬂgal S Ncb:| e Te]ﬁecolﬁmuni cations

System (UMIS), there is no procedure defined on how the user equi pnment (UE)
is supposed to handl e an out-of-synchroni zati on conditi on when it occurs.

20 The synchroni zati on noletkd OsudMISY i she howentidhe 3GPP Techni cal

speci ficatjon 5..40 vi.o. 0, (1999-04) "UTRAN Overall Description", at pp.
19-27. Further 484 9€ found in the 3GPP Technical Specification TS
25.402v3. 0. 0 (2006 GhvenSyimchraliazatsd ao imebdIRANeSeagem2hic25iand i n ot her

docunent s SS- therein ri i that _ha een
appl i ed, fag{d)’e>§<nacyrrrge1I ?aq"{)c%%ﬁ%ag@ ’conctﬂ ?%gﬁgg sih?fgr Le%j %%éltgrei% gﬁ t%hltee cyclic
r edundancyp e (reRO zatdein raendittsionwiay (RE S| $9sreolift ey, Pei me di vi si on

dupl ex (TRR)fSRALIH 1tG IBSHEH AR M @ Yutl R e RGGA¥An and the DIX
(battery savi Eg feature on a cellul ar, phone that cuts back the output power

when t he 190 gk &R gk AsUcdahsd GPERPETRANCIUMTS Terrestri al

Radi 0 Acceigs: Netavaride TRD tdeas dieindgalavi de the CRC check in every franme, as
in 1S-95 35 Methods are known for adjusting power control to overcone
interference. See, for exanple, the invention of Toskala et al.
(W9UIH37@E) erRigdusbidvbtdfoRedfatRiyydigal 1 i ~ JJ~ 2~Ql~

Currently in the development of the Universal Mobile
Telecommunications System (UMTS), there is no procedure
defined on how the user eguipment (UE} is supposed to
handle an out-of-synchronization condition when it occurs.

29 The synchronization model for UMTS is shown in the 3GPP
Technical specification TS 25.401v1.0.0 (1999-04) "UTRAN
Overall Description", at pp. 19-27. Further details can
be found in the 3GPP Technical Specification TS
25.402v3.0.0 (2000-01) "Synchronization in UTRAN Stage 2",

25 and in other documents cross-referenced therein. .

A generic solution that has been applied, forxr
example, in IS-95, could be ceonsidered, based on the
cyclic redundancy code (CRC) check results. With the IS-
95 solution, time division duplex (TDD) specific issues

30 are not taken into account, and the DTX (battery saving
feature on a cellular phone that cuts back the output
power when the speaker stops speaking) structure with
UTRAN (UMTS Terrestrial Radio Access Network) TDD does not
provide the CRC check in every frame, as in 1S-95.

35 Methods are known for adjusting power control to
overcome interference. See, for example, the invention of
rToskala et al. (WO099/53701) entitled “Method of Physical




Radi o Channel Power Control." However, such methods have not beemn gsgg Lt oG
handl e the possibility of an out-ofsynchronization condition. Mre

that Toskal a i nvention does not disclose any nethod for termnating 5
unsuccessful attenpts to overcone interference. An invention of Dahlin et
al (U S Patent No. 5,008,953) also is unrelated to handling a possible

out - of - syneki Pl koD, congiLi o hut Dahldn.dlaes diaclass dissanaecting a

conmuni cati on i nk ualit a connectidn Temai ns
certain | ed@l Bernmpvedtta %FIC&Je& tidien gress ol lofft &t iafe.arHowdvef- thi s et hod

of Dahlin spnihkessi 25 Yord @ém&&@mlwdﬂeaxﬁéﬁwrtﬁar@%?s#ﬁager environment,
and therefore Dahli n teaches an inflexible predeterm ned period of tine. 15

There is tHefEH ot ¥ e d ?o HeATIREhARY HARA & Un TR hr oni zat i on
condi t bon drosudbiS B set oaustes ofo |awmentdin Adtdstareraly ectarof the present

i nvention f|ne2 ow,to han of - synchr t ndi tion o
for UMIS. ],tkrg‘{:%? ng ?%‘Q?H%t %s‘i)‘}e &L?'org t aet(?IH-véﬂ ‘E’grruozgaréefﬂocﬁfs use by
user equi phemnielatedbid &ammmmlm @chﬁﬁﬂammmmm:rsteps of
sendi ng 2 Sonaeauss! o Aatpl todd ol &1ded Gadasslald o | ranscel ver

for increased power on a experiencing a possible franes
out - of - syn%%ﬁ?%%%’?b‘?ﬂcbﬁéﬂ?t#%ﬁ%lerﬁatyy|fo'st5ee&PfH@C§F1p55§1€l§laé—ns

i nt er%erer@@@@wl&é%%@ BSvd D ﬁﬁ efte th Al Idamc,r&t&ﬁal ﬂ%ﬁﬁldo@ el 30k
interference condition by jincrea 0 and termnatin aid uplin
after a firse® Seﬂé%“fee‘éeﬁ’ertr}bbs d‘i‘etierf%g (}/Aﬁﬁt Bt L RGR A T hPE @ possi bl e

i nterf er ensengrobiem Linlessatehdar odeoast Mygén rdnwihastednt s adet erm ned to

DB caber | oBE Gl LT BN A ol LA 1 £ Bl It lq%o?E’ case sai d

UE continues to send said reques I 'ncr eased after a second
sel ected peeibed o?f thkeewi t hout 2 1 ~ ~-3L 2~~4 eI [ m nat| ng said possible

interigrence progdem aftefe Wish %'&é@'ﬂ@‘ﬁéﬁﬂ@rﬁuﬂ%@%arﬁﬁ@rﬂ ng to a

second aspect of the invention, a method use user equi pnent in a
mobi l e 5 t%‘l‘%c%%riﬁfﬁ%‘é‘f‘?%ﬁ‘%aw e?ﬁrt‘%)]ntp]rqfke’%olf H@“%gleps of sensing in each

UE a paraneter having a magnitude indicative of a possible

out - of - synchroni zati on condbtl an of _eac }rametof a radi o downl i nk channel

froma base station transcerv%?—?%—ﬁﬁe—gt—ﬁ%@—%w di ng a sensed signal

have a nagni t udet 1D8|attd|coiatt¢®te Qmeﬂa)fpreﬂmparlrn@rsta:l@ senskfigiggnal to a

threshgl d 08 05 oyt d‘t Jplu%] Siongl £or each frame
S|gna excee S sai res

for which said sense S|gna i'ng on a radio
uplink frdMXhe nobile station to the BST, in response to said frame out

According to a first aspect of the invention, a
method for use by user equipment in a mobile
telecommunications system comprises the steps of sending a

25 request on an uplink from a UE to a base station
transceiver for increased power on a downlink channel
exXperiencing a possible frames out-of-synchronization
condition which may instead be a possible interference
condition so as to attempt to eliminate said possible

30 interference condition by increased power, and terminating
said uplink after a first selected period of time without
eliminating said possible interference problem unless a
broadcast downlink channel is determined to be
experiencing interference below a selected level in which

35 case said UE continues to send said requests for increased

power until after a second selected period of time without




15 of -sync signal, a signal request for increased power on said ranPJUL 2004
downlink, increnenting, in response to each frane out-of-sync signal, a ~
counter of possible frane outof-sync signals, for providing a count signal

i ndi cative of a nunber of franes possibly out-of-synchronization, and 20
conmparing said count signal to a count threshold for providing an uplink
shut down s [ r f. sgl ]tCﬂH?% | | | . i . exceedi ng
sai d countét. re%%r%[%é]%?ﬁ'rc? er|%c}%oe? (Sil?lntge 0 1’lecsés cor?&eeg&sj%eflcﬁqufﬁtlﬁzl 25

i nventi on,Sa¥é Wrethod ¥urtstingdigiti ses the steps of del aying said

provi ding sai d apdd i et s b gl o d gk dth & PregRenes, Bt idrdownl i nk

broadcast channel _that 1s functioning with interference at an acceptable

| evel and I?:%ﬂi‘i’iu‘:i% 3 §°3§i‘b§%ﬁ i?ﬂj”g?weé'ﬁi ¢ &iMPUPHS nk fromthe UE 30 to
the BST forelswsmeaset:yomels oy Sadnd daagh 0l cowdhankstegal b merestent | ng sai d
counter, I,d aring said.count signal .qut. naw f.0 _a .sel ected
i ncreasedalgguersla[a&f htfﬁce)sr%)]cﬁadr oerteprr ok%/allvd%nrgg as%ﬂ?%&‘ﬂ?k * C{JJ’tcd%vHesi ;Ilnaéﬁ in the
presence dfosssill & ouit- i grtal cleral 44 tigororc axdigadinm op S @i 13 5 regiee ctfed

| ncreased cou; & Mesholdl ARGR NG d 2 dud di3anes! Whaddheigyention, a
3 ~ 4 JU 2~C- nmethod for use 1n a nobile tel ecommuni cations system

havi ng pl Walthkel Vs, QP19 ihE e was e ianmli e dnhdesinidiider
comunp catimgi evelvendid 48 &f JF ashinpd # itk Alid hersie digm Widd L£or respondi ng
mul tiple bi | sc?t'%ons 5 inthe cell and over additional radio links with
correspongtr%ﬁesib‘ﬁ# i SHal PIOES el B Bt 9 ot TN CIEEHIG ses the steps
of sensi ngignahctoiteactpalemet efohavhing as ey ridrstkel indircdt ieseeafdsa

possi bl e out - of f zatid it £ f.r f adio 10

downl i nk c%%lnc_ﬁr)le %%rfﬂ%’e%%%eg%%} %‘%logr v}ildlleﬂr’lrgfrgﬂ%gcr%eed si gnal

havi ng a R tudEtahiinedie vide HFBofin gomrmnissy saishiskriswdssigial to a
threshol d,of 0 yridk oy gHdG, & POSED - dyE: Ot Ofn S ed U €ach frame
for which sajd sensed signal exceeds said threshold, 15 determining if a
downl i nk bivddcadtt e g FIHCESTHH NG Dr dgeAISPRIS HIViRHY a

br oadcast fhamnebutheat-tdyrsd gniadnapr ovidchurgn dplgddeivid dwwmesigrnal in the
absence of_said BCCH health.sjignal and otherw se, .signal.ing on . radio
uplink f r om t%n%Esjt%nﬁse’ Bﬁselr ggfrno‘f%slp%s% ?Oourgcotsr%gé%qd H@é@%ﬁ%m th

si gnal  andBat dhimlzgre ot £ofmey o sd gnat | owt sy ategueistatiiom i rrarckased
powers@n | | | A [ ' ' s&grgsfq.l eagh franme
out-o%g)syrsl(gérg%%%? %@l\éﬁ]ou%%t o%c%rgégimb? _gégfércghrr.r{eteout-o -&slgjnc signals, for
provi di ng RETHLMNS | fhatP } Hf chutvdowst sldimbem ofthg mnasSenas Possi bl y

out - of - synedn oniat 4 O grid LQMPITiMYY Sai gk Cingi gl durd: count

t hreshol d f,or providing said uplink shutdown signal in the presence of said
count si gn%r%%?f%ﬁlli ng or exceedi ng said count threshold regardless of the
presence or absencehaf saiardBCCH heatld stqpral .asif:Aceof dilg to a fourth

aSpeCéSOf fzji\??ﬂﬂ/&p,t ' mog%ﬂﬂﬁﬁ éo%pﬂsseeé g:h% ”sqprﬂ§ of
t el ecommuni ca I ons system CO.ITD'I’I Ses ]TE&I’]S | or sending a | eques_t on an
upl i nk frotekay iy Ptsed natsor tuahisdei slartdom | higreaks e péwer on a
downl i Nk GhannelcEXPErd enshAg: B ROSSI A & T@BS, QUL 35 of s Synchr oni zat i on
condition which nmay instead be a possible interference condition so as to
at t enpt t gfunctioning with interference at an acceptable level and
continuing said signaling on said radio uplink from the UE
30 to the BST for increased power on said radio downlink,
said incrementing said counter, and said comparing said
count signal but now to a selected increased count
threshold for providing said uplink shutdown signal in the
presence of said count signal equalling or exceeding said
35 selected increased count threshold.

According to a third aspect of the invention, a




4 1 GJCL 2C—~"~ elimnate said possible interference condition ls)}%/ "

i ncreased power, and neans for termnating said uplink after a fi: JUL 2064
sel ected period of tine without elimnating said possible interference

probl em unl ess a broadcast 5 downlink channel is determ ned to be
experiencing interference bel ow a sel ected | evel in which case said UE

cont i nues 1O 58 dfrgfllgséeﬂjtﬂegt Og e necjigee&%%rpl os%mol ly e tmer a second

sel ected perio hou I hg sai fterference
probl em af R&¥inghiRhisal oF@ankeal_@l isctlermnnen bmr&naTglCtrb afifth

aspect of @f@héé@fﬁ%fcfbrl@%ﬁmﬁﬁ&ﬁi&@ﬁﬁ $r UL d Ip B ML 1inks at
t el ecommn| cat1 ons Sgs em conpri ses neans f or. sensi ng I n each UE a

par anet er Ha%i % iYHee THOFESRIRELE BHoER: BIRie gitatsons
synchr Bni zat i e coall taod @xfeaea@ddiﬁmpfraadi@dim]@mumk channel from a

base station_fransceiver t he a se sed signal have a
magni t ude TRt TRV 1?%(3?%%#1%3& Ué %%%ﬁ%d?tﬂg i eernseciL ‘gnal to a
]'Ehresh](c)l d mppr$§t;kH@ atgm‘sswf)lmrmm outeath sy Zﬁhmr@t&lrfo][ each
rane for sai %??é? s{.gpal . exeee gl?)égq:; L, ,freans for
signaling on g&?a%l 0 I n‘gefirom t%%é (?% %?pe ,féwgsp%ﬁse to said
frame out - %Yﬂ%@%mﬁ@?ﬂa@n eordHrken (TP aclegiene fof 3 gdased power on

sai d radi Od@lmmimkchm5 fﬂﬁm%l@é"]ﬁﬂ;@%olﬁhé aPpONSS: tpx:&aa,ccﬁr?g'S ossi bl e
frame out - of - s%/nc Si I count SII%J; i ndi atlve of er of franes

a,
possi bl y otf2eFdyft i BAY10%, 2 AR § Jot? oS n’if%’:ﬁ count si gnal
to a countcédmpasivol dsddd perovedi sigy@anl upd | ankt shekicowd, sfgnalrdvidires

presence of S6LugouNt, shanalceqalig Oroat exseeding el coun

t hr eshol d. er accor aspect e I nvention, the
user equi pwﬂ%mhf%ﬁ%%@e%mWs%alm@meé@ %@i@y‘ﬂnlge@mbﬂrpr ovi di ng said

upl i n£5shua@%§ﬁ9ﬂ$| if nah@@wr?ﬁ[%]@@@oéﬁcés@%rﬁr‘f@l by oagleast: slanpel that

is 35 functionin interference at an acceptable |evel vvherebﬁ/ sai d
si gnal i ng BFCR&F ¥ r %I?op{n‘bYJr‘?ﬁkng rdk IR} oCIBannal |heglih Hhe BST
for increasesvpoies omn S8l thk ashr ol sdnd B TONthOUaskdfe oSedLicd ed

peri od. BCCH health signal and otherwise, signaling on a radio

uplink from the UE to the BST, in response to both said

20 BCCH health signal and said frame out-of-sync signal, a
signal request for increased power on sald radio downlink,
incrementing in response to each frame out-of-sync signal,
a counter of possible frame out-of-sync signals, for
providing a count signal indicative of a number of frames

25 possibly out-of-synchronization, and comparing said count
signal to a count threshold for providing said uplink
shutdown signal in the presence of said count signal
egualling or exceeding said count threshold regardless of
the presence or absence of said BCCH health signal.

30 According to a fourth aspect of the invention, user
equipment for use in a mobile telecommunications system
comprises means for sending a request on an uplink from
said UE to a base station transceiver for increased power
on a downlink channel experiencing a possible frames out-

35 of-synchronization condition which may instead be a

possible interference condition so as to attempt to




According to a sixth aspect of the invention, an apparatus for udek i diila 2004
nobi | e tel ecomruni cati ons system5 having plural cells, each cell having a
base station transceiver for conmunicating over multiple radio links at the
sanme time with corresponding nmultiple nobile stations in the cell and over
additional radio links with correspondi ng addi ti onal UEs nearby but in

other cellg;; dn]f g@érpgé?&}(;@%}?]b OJ{’ntS Lil%a rameter having a

magni tude i1 ndicative o e ou sync ronlza i1 on condition of each
frame of alR@ERdSeedreEted mmefms cfﬁamri'e@rmﬂrrmﬁlmﬁé RSP twpliimk UE, for

pr OVI di ng @f@@flsz@dfﬁtag@aéei@é‘ﬂéw Fe PRGN dtidei nd G} Gadue o3 nfihRiteelg means
for conparin sed S|Ignal to a threshold, for providi ngfsa p055| bl e

SE
frarre out - %‘?ﬂ%yﬁ’ﬁs‘% Rl 1 TR 4G RO MG S A PESHSEE i gnal
exceeds saidawihielshchshne®ans dote el esdn i nge |efxpa31d1£am;l1|rnj< br oadcast

channel is, fun f%e?e[‘rﬁ 0g rfcperl yseff)ec ré)ufp‘%% anro J{)%{ga%%aefgsﬁclhcg%_r heal t h

si gnal , means halihg oh a Tta in
response teohbimhusai 1d0 BEaH! heaid W@Qﬂ@'@ﬂs anolr siaiakrdasare mnenfurdyidc SI gnal ,

a signal reguest,for inereased Sa# o o ,@gmtﬁi%ﬁ | Ok FRANS,

incrementing in response to eac frarre 5 out sync signal, a co nt er of
possi bl e fFaHe BRFSHPSS Nt EFHFRITSNCE BT QR bR di e 2 Ydokit i ighalpiimdd cat i ve

of a ngnbers ofetmanE@sepossi bly out-of-synchronization, and neans for
conmparing said ount SI nal to.a first count t‘g{eshol d for provi di ng said

upl i nk shut do n“¢ He BHF i AR 7f St Bt yndt®qual i ng or
exceedi ng eswrprﬁemttf«munﬂe tdn es hhodishi 1an it diee @dsenciecafi aed s yBAGEHh heal t h

signal and, e ng
segond coun%@%?%% Iﬁéd in C%Ee %%%%ﬁ%%fé%%??%(%ﬂ C{}%iﬁé Si gcr?%]%dqmer ein
sai d secord et tBe t ekt Ve ohreaessihen wdikfirst count threshol d.

Thesei gnd @?Mr&@i@&ﬁﬁ@nf&%&‘i’@ﬁoﬁ@f adyant 8a6% Ar & raafo J-L 2CC4 the
present inyentjon will becope nore apparent, in |ight of the detailed

descri pti onPBt i hehampee BRIBER Mt tHer etn fa‘%arisrcfeds‘fﬁ’f%tféﬂ e t he

acconpanyi vig, df@ﬂmpjtg@vﬁdﬂﬁgei iasfﬁédpéigrmpfham a:xraa/grmgsudag 1 shows from
the prior ar(% ified MTS archftecture ows f omthelprlor
bt o st i Gt RN SR a6 SR sl ] Fe e L b
serving anto daifhr®MNssld Hgr prohbwsn@ a qubssid hi Thamayoe-earsyred out in
the UIRAN, ¢ ﬁidfaﬂ L9cH NEr LS JINVEN Lo flibked SNPNS thedddst of

two cases wh can
said threshold means for signaling on a radio uplink from

the UE to the BST, in response to sald frame out-of-sync
signal, a signal (TPC) request for increased power on said
radio downlink, means for providing, in response to each

- 25 possible frame out-of-sync signal, a count signal
indicative of a number of frames possibly out-of-
synchronization, and means for comparing said count signal
to a count threshold for providing an uplink shutdown
signal in the presence of said count signal equaling or

30 exceeding said count threshold.

In further accord with the fifth aspect of the
invention, the user equipment further comprises means for
delaying said providing said uplink shutdown signal in the
presence of a downlink broadcast channel that is

35 functioning with interference at an acceptable level

whereby said signaling on said radio uplink from the UE to




15 carried out in the user equipnent, according to the case 1 scen

selected by the UTRAN in Fig. 1. Fig. 6 shows a series of steps whi ch ﬁlr%/ 2004
be carried out in the UE according to a case 2 selected by the UTRAN of

Fig. 1. 20 Fig. 7 shows a routine which may be carried out in the UTRAN,
according to a second enbodi rent of the invention. Fig. 8 shows a routine

uhi ch. Y Be. oaEs | g Oliol dh 8 SET, SOURTRIG AGRAY didig g s second

enmbodi ment "0 present 17 on user equi pnent,
accor di ng ¢ontheugn ekenta j sedsrtieh. pRipd 10 shows the present invention

carried out on Adyefaong @nd highet dayers &f dhdEnRGhBest, Mpde for

Carrving Qut the Invention Fjg. 1 shows a sinplified Uni versal Mobi I e

Tel ecommn??:%‘i‘?%hu%y%‘?rerﬁ‘c(%l\?ﬂ%)a fﬁpb%]rﬁ:ﬁﬁj]i‘?@ﬂé“@ir‘?m%ﬁé's(t@?l) a
UMTS Terr elszwi:&x_i; ;Ra@lml Ac€EES, Nedarde BS HAHMRAN)a Ih saantt «a ildser EqU| prrent
(UE) 16 Th onnect ed 1o t he UTRA an lu |nt ergﬁnnecctl on

poi nt , ]ﬁaﬁscelv%r PR AT 6 élb“ﬁstljtf’ Sd W H%erardnce poi nt .
The UTRAN umlsamnmm edltlo ¢¢ner®&>d_lﬁilbyg anut ipiitee redminiec tStert ipgisnt , whi ch

is |ikew sg, df(cjia@é %véffﬁc?{‘éforpﬂ rgadl'@ellg{]‘pbi QeQlis over Uu and lu

i nt erfaces are d| Vi structures, 1.e., user plane and control

pl ane pr ot SRBFSIPLRENP| L B Atk IIES itgA e RUE He than Geldiss access

bear etgseryensr{ s Crﬁ’ééﬁ@ Neo +1S&En St @ irhréwcgh dhe aseessetsdF taimndCont r ol
pl ane protocols contro] the radio J‘%amcess earers and_the connection between

the UE and® tHedhbtWor k-6 $3 ohidi 9F et énfts t¥YTHET udi ng requesting a
servi ce; ceyelotdnigadidi erenditi@nsot sS4 n ﬁ‘mmeur@@&g ﬂ‘tandnver and

stream ini pgy; the, set of
Radi o Net wo %%Jg ys?&?nf{%%g}ﬁépz%lzcongr}lec% %‘fcor elanetv\ork 12
t hr ough t@@@dm% somsedtsigiah Rt haetmwrkltctﬂﬂ rmdneqat(m) 22, 24
and ong or ¢ HOF&o APSHEACL ﬁ%l&érﬁrﬁaﬁmq efdiy salded Nade B 26,5 28, 30, 32.

The node Bs are connected to the RNC hrou h the lub Tnterface.
threshold, for providing a p0551b e frame out-of-sync

signal for each frame for which said sensed signal exceeds
said threshold, means for determining if a downlink
broadcast channel is functioning properly for providing a
20 broadcast channel health signal, means for signaling on a
radio uplink from the UE to the BST, in response to both
said BCCH health signal and said frame out-of-sync signal,
a signal request for increased power on said radio
downlink, means for incrementing in response to each frame
25 out-of-sync signal, a counter of possible frame out-of-
sync signals, for providing a count signal indicative of a
number of frames possibly out-of-synchronization, and
means for comparing said count signal to a first count
threshold for providing said uplink shutdown signal in the
30 presence of said count signal equaling or exceeding said
first count threshold in the absence of said BCCH health
signal and in the presence of said count signal equaling
or exceeding a second count threshold in the presence of
- said BCCH health signal wherein said second count
35 threshold 1s greater than said first count threshold.

These and other objects, features and advantages of




A Node B can support frequency division duplexing 20 (FDD) node, tiqpﬁ}_ 2004
di vi si on dupl exing (TDD) node or dual nbde operation. The RNC is responsible
for the handover decisions that require signaling to the UE. It conprises a
conmbining/splitting function to support macrodiversity between different
Node Bs. Inside the UTRAN, the RNCs of 25 the radio network subsystens can

be JLLer MBS L LAGSHNRINL AP YO 2 ddtind ] Syt 16, BAhgm of each

Node B in Fig. 2 are shown a plura ich eac

cor r espondthgt e dée B i koq cdpprsingiion For e dwdstc smtec e dideiden a user
equi pent eih-ddie, HRAN 1 008N 3G, iiehd N SRipdmg RNSraWiery.requi red,

drift RNSs support the serving RNS by providing radio resources, as shown
in Fig. 3. The rollover RNS (serving or drift) is on a per connection basis
betweeh a UE and the UERABE Bssalksptsbownfi th&i Drawdingd Anong t he

synchroni zati on.j ssues_yrelating tg the UTRAN .are t.he r.adi o i face
synchroni zat i on%,iﬁhyghs%owglf%%ﬁ%@ LT 't 5 S[loml%lﬁzfd]’[eidn‘iunnl\%r%gf the radio
frame transrekBientyrdther in the downlink for FDD or in both directions
for TDD). FDD angd, TDD haves difderan TS, Lo ALAnE ey exact
timng of the radio franme transm ssion and also 5 different requirenents on
the accur RY¥FBICEHIS?ining. In FDD, radio interface synchronization is
necessary to asgife 3 hetowdertdm Heceipesor ahio Jdvnmsy SHcharausly from
differentzlgﬁls, in order to mnimze UE buffers. In TDD, radio interface
synchroni DN is necessary to 10 synchronize radio franes within

nei ghbori ng cel¥sg ( radsloows aarer aytnioke ovhiizadt incny) ben crrddred @utl nirm ze cel |
crossinter n iJm dvance) in order to

i ni ni ze U{E}?éce: i . |Iﬁ’t g‘??ﬁé%@%& Lél%o.?ﬁ?ee s%'s\&éﬁ vlean e‘flgjv\{\},' the present
invention is prakdi cal$hews mhedivst e BvaDEBsRsdethis) mat iksned above,

thereiss neaprocedsie defimed;dor dMRhhowdherddhd SSuRosedd g handl e
an out-of synchroni zatjon condition when it occurs. The TDD node, which is

TDMVA, is promEttR 13Tt inw erfiereii Hhd4%e 20 occurrence of high
interference i gt idresthods cansdyei ¢ Ntef praded wisi @ et -1 -yneilydni zat i on
condi ti on, en.t is in fact nat the cas | n the se .qf eception
of poor qu% |t.{>}? %}?éiésﬁﬁ?cf?%%ﬂg t'o° dff s¢9 egw s%erhv%cre]ﬁ%{ezﬁw ttc}}esng@ o the
interferenege B¥9l obs of 25 synchronization. On the other hand, for the case
when pgt hing i spyece) Vet dto i Soquite ' L pi y;fecide to
termnate the |i1nk. But \A‘/Arr]e.r% t he poss“;f‘ftl}'dfaH g%}t}I %éé\?}({]%}r%ncifzdﬁ olnrgcondi tion
is really &R YPRAYneafeRrBng terd efetrid snbedinentheddig able to take a
little norgndémeiand effort to find out if it is, in fact, interference and
not an out-of-synchroni.zation condjtion.. But, one woul d npt want to engage
in such extra e]%(%%rté:)i?h?‘fs i3 ey ‘%‘1 I‘i‘arV'ﬂ??e ‘{?ﬁ%&r@‘gro%el%é‘ that the
35 enviromnaest ¢gubpmdnt hadceotdiri@remciehe ssawaind ideddodindancest takee cases

can b§5con§£g§éﬁap and by gshol d 9

Fig. 9 shows a user equipment, according to the

present invention.
Fig. 10 shows the present invention carried out on
layer one and higher layers of a UE.
30

Best Mode for Carrving Out the Invention

Fig. 1 shows a simplified Universal Mobile
Telecommunication System (UMTS) 10, including a Core
Network {CN) 12, a UMTS Terrestrial Radioc Access Network

35 (UTRAN) 14, and a User Egquipment (UE) 16. The CN 12 is

connected to the UTRAN 14 by an Iu interconnection point,




1 4 JUL 2~~4 paraneters set specifying the nunber of frames over wHighiitihesnss
UE is allowed to continue transm ssion specified. The uplink total power
command ( TPC) woul d be i ndependent of the case and set to 1 (power-up
command). It would be up 5 to the UTRAN then to deci de when power has
exceeded a specified threshold and the connection is dropped. Referring

back to Fighidy 14 §M'&r&%&@%adnﬁagq%éﬁ%%&r§tp '?@Nsa%e fﬂ%p\'ﬁlﬁ toget her

perform nmeasurenments on radi o urroundi ng cells) and

10 trans| at® FPRRCHRASER dhRtE i1t d¥ a@d.tbl cHErfrEorg e G itn @stibat es. Thus,
t he radldo mmmln Oiﬁmmkéﬁlﬁlrdkﬁyzﬁdjé%édéfﬁé QU Sr SRASH RIS tWhi merrayfl ncl ude
recei ved signa ren est ted bit_error ratj.os, timation o

propagat i o%lg )?'R/??]E) SUU( aihi & s Y e e ;9' dféis

synchroni zattrw;mtlsat@susl, g gceisqd plerey farcenﬁzmﬂmzlelpla:rrﬁ qirod;mm:l:usnk

transm ssi %@fﬁarpg Acolest, %.r?ﬂ]]rjerr?éfndcertﬁeoraééheﬁ r[:[:l%gsoura%%t s and the

subsequent an e neani n Ssone associ a t ween
measur emerRS2 Ll I et SCQWWWC_I:HH%W&@ difefosmltdl@@cﬁ@smade in the

anal ysi s. Shedk @8S0Ct At r@yad@cﬂft%éﬂ% ussh 1ol dept ifdars dledhe

net wor k, the best bafe station, the cell (base station sector) and/or the

radi o charfRATeah FUM IS UHE AN Rettien e JEUBgh Fhoh NS AIRAN. 1 f

accordd ng foom hei pfeseard agp@ﬂis OMnC@_SICﬁ_IfgﬁSﬂHCiue%ﬁ:lQ'fg w@em&iexm S | tis
det er m ned Ct)I@at e recgetln% L ntter erence, | evel is not such a h
degree t hat®1 1w 1H] 1rlJfbe CHURE Y Y ":oeu'stoLbrfcessyng‘rﬁ%ﬂc

condi tion $an¢6helijEmg.a étlxas)e 1" shoul d be decl ared to be used for a

ticul UE
the above. %S g%{&wnaﬁl% rrﬂ nqg’}% lefm g%rgsqt (0] det er m ne c;ﬁ“ esible

t he above-nention extra ti and ort ne a possible

case of i M¥tieripicwoh %J%X/Fé??%fhams m8&hi<h cprpwxiasl o the
out of 1 5y nchs 0ni Zett vk cpmohﬂwngrexmé SILY\'OUU-Q g e endey to’%‘! nehadii® deci ded

the UE 35 F h t hod to b
carri od OUISTTP TP BRAN 1oF { O Gar bt 1 hi s VAl 401 G0 s Ea0s o1 (.
204 be useﬂltmmxwmrmﬁeﬂdm@mmﬁerﬁnz&nmt J0Af 3. emthey imgld n a
PP bty B AR Lodde AEFU SRS HifE RGNS Fud A e daed 0 DB LS

for this particular e case that the UTRAN
knows that 5 fr%rﬁ@cﬁfe Emrb %meidhr@ﬂqwcaewnmatl@utdtmlm oni zati on

condi2hons(EEMNGho P, & Bnd1Ql1 ¢4 &&ly cﬁd—b]f&@iﬂcj {Fin aud rglerd@awsi em

|nterference or I\/B—to-I\/B I nterference. case, as shown_ in a step 26,

a pair of TR ARELLIP estHl iRHed ¢ or%@%rq'iﬂéﬂ% F & henhandP e ect ed " X
val ue and desi exphal tied nesa 18 |4 dred omg the Crautupf - sycongiditsid a s

based on tge d cgﬁf%§¥%§¥wgklng fﬂﬁ%tion to support macrodiversity

between different Node Bs. Inside the UTRAN, the RNCs of

25 the radic network subsystems can be interconnected
together through an Iur interface. At the bottom of each
Node B in Fig. 2 are shown a plurality of cells, for which
each corresponding Node B is responsible. For each
connection between a user equipment and the UTRAN, one RNS

30 is the serving RNS. When required, drift RNSs support the
serving RNS by providing radio resources, as shown in Fig.
3. The rollover RNS (serving or drift} is on a per
connection basis between a UE and the UTRAN, as also shown
in Fig. 3.

35 Among the synchronization issues relating to the

UTRAN are the radio interface synchronization, which




If the case 1 is not to be used for this cell, the variables are s&tf JUL 2(04
differently, as shown in a step 28, and 15 then the M5 can try to

conpensate for the out-ofsynchronization condition for a |onger period of
time with extra effort, if the common channel reception | evel suggests that
the |link budget should be alright. It does this by establishing the second
variable Withdeyadend ninh oM endiadh g s adhe xplaliiad el ow i n
connection wth Fig. 6. In any event, once the variabl es are established,
dependi ng bRl ERr chselhe (dernbitanies Hidh Pe oAl chiradtieonshdoWEs on t he

downl i nk ippne ofpit hen&oms alarhamet Srerdd AL Sihalo handrifeshoul d be
understood that if thjs, function or Si | ar function is %?gi?ir% out in
i

the UEs t hete t$F 0 i SHHRY el ddienri 33t ankf Hitke o 430! ST Cabl es
bet weeh t héi fisramd dvpn 1HERAMt Sulrs eduentdyyrasy siggesited iinst.epgn30, 32,

t he UTRAN nmopi t or s. exi sting Jinks calling for increased power on
t he downl i nk:’ I]Fé%hctg:hl%?éer%%fy%cﬁ%n ,hrpoganvZaZra s nct éased A (r:ﬁ?t , areturn
can be nmades®wre hehat epre 3G Baibre her adipe of woreen dl esdinorgrusdtyopped f or

sone ot her ¢ f&RSeNs f3Peri Gre PL ShOMS cslit?elmrcf SSRANM N0 yEthadalQgy that can

be taking place in the UEs for case 1, ! e Fig. 6 shows 11 a ~ u~L 2~-4
a sinilar hotAl by yl Nexelgie o atRladerks MEIE /Y, B, after
entering isyiclstepi 26, rddito U Z@5Hesi oh il aie pmbriely tdatl seprfep dused to
count franes_detected in, a possible out-of-sync conditiaon. A step 40 is
then 5 exebtiia 19 SLHEE 3 & potli B oUte Sy i (GG ¢ he

downl i nk clrameefeéncatardstetwdera [Osmid | EIRAN - of isyingy cahdirtdedn imas been
detected o i Nk, e ] 3 j p [ is sent
on the uplﬁiglfo@@%ﬁ\?%gg %eﬁfl_clra]% f|]enlaear§d§~: 'epAEZQLDAlr, arre-e%gsu%enstig;g %O

i ncreased PROWRF . oFhe Her A/IRT | HKVeTHeod risheo it @l iw kit dchdrerrdst ed for
t hat 1sanerfwrmegPossi bl e out-of-sync condition. The count of the frane
counter is then conpared t@ t he variabl e val ue (>3F§5et by the UTRAN 14 in
Fig. 1 for case®d.™FFL9REYA7A0 e TR s tHaPideeduie Beiidsthk 199, the
st eps 40- 481ES eon epeat et UM i 1s eddidersed it exnesidehrorodthe fownl ink is

det erm ned of_in the out-of-sync caondition, In,th tter case, the
frame coun%%rﬁ)c}gg%&béealee?%eg,nalst]i%rclji%%?ned&i na s Se'p %ﬁ,e a(@?{fnddj,i a C)rc{eet'urn made
in a step wW2ichfis diDihe bt herormridh titee 200t riantee cirmdrere court S$hep to a

val uep hat oyl o e By Ui B4 UL k5 A5 0GR @6k 10 @ step 54,

before making a return i he st%? 52. In the foregoing situation described
in Fig. 5 ¥orehasetad 3HeaUTRAN OF D HaeP vk 24 s |Sergd tergi medhathat t he

radi o envitignpend Wasf25t sueh tHatcdde Wasihininkeatysd hat ddere woul d be any
out - of sync_condition gaused Clé)% g recejved i vel. on the

terference |
dedi cat ed HEWHP T HR® cRaePt Slrent ytS ¢ GHEE orft Y WA check
the first wiaildt eltaghs ndie the thanentootfdssn@ndt Hesses waS no need to check

agai nst th@yé&??&?ig’gti’&{f able, since the first and second vari ables are
set 1o On the other hand, fcor the case when nothing is
received, it is quite straightforward to simply decide to
terminate the link. But where the possible out-of-
synchronization condition is really due to timeslot
30 interference, it would be desirable to take a little more
time and effort to find out if it is, in fact,
interference and not an out-of-synchronization condition.
But, one would not want to engage in such extra effort if
it is already known in the UTRAN or the UE that the
35 environment is such that interference is not likely.

Hence, twe cases can be considered and threshold




the sane value. Referring nowto Fig. 6, the second case for the @éiqu 2004
illustrated. After entering in a step 56, the UE zeroes a frane counter
used to keep track of the nunmber of 35 franes occurring during a possible
out-of -sync condition, as indicated in a step 58. A step 60 is then
executed to 12 ‘I ~-'~ 2'~~4 cause the UE to sense for a possible

4 | f
out - of - sy ondi L] : i.cat i I interest. A
det er m na{kls;%l(r:l I'S %%%rr:se%dé ?cnld§gsq &%%Z%%eop f;{}%ré%%tsh%%_gmﬁlﬁé channel
of interesthe Jhossidplpwashttofcaymigtue S ngnsygts s idie sPRaidtigdns iThea step

66. On theyoiher thand, dduddt donnRARST Blm)t Ratuian RULirRfeparengoRE tion
exi sts on the downlink channel of interest, the UE sends a _TPC conmmand on

the uplinktto $37%° GFRANCAE G ndi RAWF 4P £AMERBS.  Tire “rde PColiRt er i s
then ikcremeniled WRANMEHID aSo Hididl caiead govexr Siep cbkdedtiddcenpared in a

step 72 to_the. val of th irs ariable "X". If the count of the frane

counter i ssﬁ)%%%fljt%é;ﬁc%estrhoglhc{ ﬁ‘%& svréepsccgﬁleec[tlsoéh.lsar%orpé’ﬁ dted again until

ei ther the frameiountrer Epikalte Xigr. the igosgidiilld the ofeadn zeut thiatsync

condition j ! i t i ) of the frane
{ e l]}g{ﬂtﬂ\i el{d nad Lﬂ-:e é\/}gﬁé}g% ﬁ)%erftcﬁgﬂ{ga%%rté?&nct%“%

count er event | y reaches t nastep 74 1s executed in

order to afddip tHEEet i tGwhef ark HovRUERY citdd St &9l to repeat for a

| ongerg pert ©gh Hfafd Mhedy A dad-den ) heacandlo kieadeastqehaniel is not
subject to interference, so as to permt the TPC conmand toeﬁjg ntinue to
HiLve

request evet TR Eas| © ofe TSR GTRAN P % ownl i nk. A
det er m natvau ¢18s meskesu rengerst £ whicasndyo il uiealddoe iofed ea gsradadcast
channel . | i Y, i ncr.eas ower; Imy e | | ercome any
interfer engc'teé%ph&i%% c%%gr}%é&f%%ar}flﬁege el T‘Png' rlec_)(r:%’ptels\étﬁ%cﬁ Ci%u in a case
wher e syndbr@pR gt ion seiaraiied sy ey &gl sFhi tdrgevaldseordfent he second

vari apte ishset, hidhi 26 idh s @i d her SRR B0 Ble SR G e L repeat ed
again and again 30 (provided the BCCH s alright) until the count of the

frame countefebquatis®t HPWR DI teranenlspion PR RRd &ds'edd fover over comes
the poor reteptden psobiremantedheraiap Hacauses abexdderftr om the inner

| oop to zero the. fra counter 64 (not shown) and retuyrn.int step 66. 35
On' e of HEI AR YOS WTH M Bt QY Dot ol T Shg foower on t he
downl i nk, resemirrhdéyts hend rigme dBannels to which they relate should
20 be made in the analysis. Such association may include the
use of identifiers for the network, the best base station,
the cell (base station secteor) and/or the radic channel.
These functions are located in the UE and in the UTRAN.
If, according to the present invention, as a result
25 of such analysis it is determined that the received
interference level is not of such a high degree that it
would normally be causing any out-of-synchronization
cocndition in the UEs, a "case 1" should be declared to be
used for a particular UE or cell, as determined in the UE
30 cr UTRAN. In this case, the above-mentioned extra time
-and effort needed to determine a possible case of
interference on a given channel in which a possible out-
of-synchronization condition exists would not be
entertained, as decided in the UE or UTRAN.
35 For instance, Fig. 4 shows a methodology to be
carried out in the UTRAN 14 for establishing wvariables to

10




1!~ JCL 20Q-r counter may equal the variable "X + n", and a step 1(7? i
executed to turn off the uplink and return as before. Simlarly, & ar@L 2004
time during this longer period of time the BCCH may not be alright and the
uplink imediately 5 term nated, as indicated, or at sone sel ected period
thereafter. It should be realized that there are many ways to attack this

problem ageordlag: fo,Log ] AR, a0 e |enfitlofifaaos AL de fequl Ted to
set up two variables or to 10 chec {he beacon of conmmobn channel only
during theSPoRHERI pblti d0SBEP t1%e, 2 astahowh bBhosxeCcHmd | fistdateEmig® shown in

Figs. 7 angh8cnan ghs&rnals vieo asbogidento £omh ds 654 abldsihondan 1a i ngl e
vari abl e, as_explained pbelow. Referring first to Fig. 7, which may be
carried out°Fn tﬁg TARANE B8ShiRerthitedthgtiat 1% gHW sy idite i s

est abl bshetirandtiae veddito setivicorimert nSurvéy htha€ dei-ngrt he default, with
"n=0" for 1. For.case 2, .the n has some finite value given. As shown
in the stegp’)ﬁg%r?rﬁjéz%% ni%?%clhf%lr% 2T o%ﬂe%lfei%(jtdejt%‘%iyned) before

sel ecting Té@suval freofoanPOinper+syatat epn8dr feérercstep ME; LS val ue of "n"
as wel | as;pherdefayll "X vahye bsscommunigcated: f o the UBs wig hin f he
cell, as well gs. o%?él:onal{r)ll near by %Esr%]my{]%}?n ag} acent C%J%s%'. Atﬁstep 88 is
t hen execuPkdv@blafetes nihe ¢Ftambiehed etange ceusl dis? aBts sHEE bet ween t he

UTRANle-,mdt %Ezaﬁefyvﬁﬁen?%l/u@?é{h@ﬂ éé{ Ngheif T O hdhee u&ahflrgk)bgémf,} nHeased
power on the downlink.,, not,.a return is made i . Ste : S0, power
i s increased hsCt NV Rat et e 3 tED W%%f%?eg?%-cg%gj&ﬂt’r %P?é“ré?]eps 82 et
seq. As exghhyned above, the steps 80-84 could be carried out in each UE 30
nstead of centialiyeinathe, UTRAN €. 0, oy SLORI Yo CUDALING f he fecei ved

i "

beacon to a threshold to determne i iSTTh propér ™hea S not .
Referring W dbles garg, set UL Wererhter as shewrplof aditbr M iand step 96

Wl z8ro endharke Cauntgh Pt rkeehgpdpsif@ckoPfhdeunber of frames in

whi ch a possi bl e "out - of sgnc", condition exists. After zeroing the frane
counter, 13¥nchrorization condition for o ehPReRy jREEXLWed % WHitdh the UE
senses foreatpassfbbet, ouf - tie Syditnog oflthihon HHcEpEibsh cadwsh channel on the
downlink with which jt. is having difficult ither.due to interference or
an out - of -Sst/% eséo%dtflil?%néh%\ is/Jf%p @J%%%tiﬁh%%]eﬁ e H%‘%’Eb dlgi ecg?ﬁ%e if a
possi bl e "oluts dbgyastakbheiinentlexi sesond fvantabldevsieps ©6lud 09 102 are
[ o= exggut ety O | NEALAI pl11 5 EXEEYL NG 158800015 | o dO2io T n coul d

be made. If the step 102 determnes t a possi out -of -sync” condition
exi sts 10 BhIa Bedi cated channel of the downlink, a step 106 is executed in

which the UE senglsagyregees) &@cé hehdTRAN £191 504 £ pOYEILPIs kA, downl i nk.
The UE then increnents the count of the frggnf%count r, as indjcated in a

step 108. TFRSRItMY OF the F7are Tochtdrrt BT A SPTHLC R

to the UEs on the downlink in one of the control channels.
2b On the other hand, it should be understood that if this
function or a similar function is carried out in the UEs
then there is not necessarily any need to communicate
variables between the UEs and the UTRAN,
Subsequently, as suggested by steps 30, 32, the UTRAN
- 30 monitors for any existing links calling for increased
power on the downlink. If such are detected, power is
increased. If not, a return can be made or the steps 30,
32 can be repeated endlessly or stopped for some other
reason.
35 Fig. 5 shows the corresponding methodology that can

be taking place in the UEs for case 1, while Fig. 6 shows

11




T4 Ji
15 110 to the value (X + n) of the variable established by the UTRAN (o
the UE if done independently). If not |less than (x+n), the UE shuts off t
uplink, as indicated in a step 112, and a return is made in a step 114. On
the other hand, if the count of the frame counter is still 20 less than X +
n, a step 116 is executed to determne if the call is still established
and, if so n ol | step | 02.
Assum ng the SErabh gLl S SR CiA A0 R gy 8
request ed i nbi mERT siepuibe] he fateme Tourfthd §E23anﬂﬂse@sécraim the
step 108 apshcoipaiion aga) bd wddie ﬁ’@'é’cﬁ;r?% *azﬁm@s e et d Al

aut _sync_franes". |f the 'steps 80- \%s are carried out

[ ndependeriﬁf?*§/S}rkf‘|]‘%aﬁ:LhtUEf %)&ﬂ%ﬁ“ﬂé’cP%'bo StRerY oul'd' e a need in Fig.
8 Lor Bxt L@xé&tﬂp&j ito Fehs8 taor Cthg\d(sélhﬂeg&ﬁiﬂ—fbﬂfsjﬂgﬁ dweariali o230 cehannel

and set t ya ia r r th accordin in the . event,
the steadiTy |#1%“F2ialsr?‘]%g(%%v%$l r%€ WS y dafs @I SSIL% é)r}y

"out - of - sysiric cormdittiom tlmndodenglertexist , oranmet hiowstlgmKk,02sni | |t hen
cause the 4oop 3549 4 a?xéﬁ z?étha?rﬂtb/ J‘%Jx{@e’% ch}é”t er in the

step 96 or returning (as an ternative to the |I ustrat 1 GJU

~Q-~ 5 10 UBlbpk 250 3ha I Hdthodo ovgrwmf@red tie & reRe Punt@qugsting

eventugl | Y:Llﬂﬂt@ésé@%)dﬁ@éﬂ%ﬁ( t'hé‘ dd«»&hpifﬁkect mCﬁﬂ&Méﬁgﬁdw&eﬂ heye is, in
fact, an OL% nc con é ncg i ncreased ovver did not ol ve the

probl em %e% % H$ \4H 14 over
an uplink ctdhnc&nh:llcmdovﬂi‘ﬂe rrkomDLt d'metmh)vxniamﬂ( dﬁimﬂerm|1tde:kaardedl cated

channel r C i hl.e o ti.on

condi tion oé:rpprrer e(ily I ﬁ%%g%\f‘}e%néc%% a\anB§es @le) dse?q% bcyulttsi'yei gwcf&rﬂ ﬁ?gu?lsh t he

two condi tFehs Wifdowrasark herlf nthe rf%ﬂlfﬂcﬁblcﬁr g thera theki ridhef wdther st eps.
15 value (X), the steps 40-48 are repeated until either X is

604

L2
r by
he

exceeded or the downlink is determined to be not in the
out-of-sync condition. In the latter case, the frame
counter can be zeroced, as indicated in a step 50, and a
return made in a step 52. If, on the other hand, the

20 frame counter counts up to a value that equals X the UE
turns off the uplink, as indicated in a step 54, before
making a return in the step 52. In the foregoing
situation described in Fig. 5 for case 1, the UTRAN or UE
had previously determined that the radio environment was

25 such that it was unlikely that there would be any out-of-
sync condition caused by a received interference level on
the dedicated downlink channel. Consequently, there was
only a need to check the first variable against the frame
counter and there was no need to check against the second

30 variable, since the first and second variables are set to
the same value.

Referring now to Fig. 6, the second case for the UR
is illustrated. After entering in a step 56, the UE
zeroes a frame counter used tc keep track of the number of

35 frames occurring during a possible out-of-sync condition,

as indicated in a step 58. A step 60 is then executed to

12
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The UE 16 may include neans 118 that is, for instance, continuall} éend
power control signaling on a line |20 to an input/output (I/0O neans 122,
which in turn provides the power control signals to an antenna 124 which

comuni cates the power control signals over the radio uplink to the UTRAN
14. This power control signaling feature can be used for purposes other

than the |ovenliofh ad 59 dsdd £antd nal. sorunicalian i (e UIRAN
Nonet hel ess, 1t can_also be inplenen as a neans for “signaling commands
on a case-9y-eksedpdsrated rdanyl Bverthannrl UE 1gfREeYthcl dde the nmeans |18
enbodi ed @&t seRthDG; HOWeE GdY MAAL OTATBNAS: o8- 6 a PSRN tilee UTRAN
14 over the u |n]E that nore_power is required using a Total Power Control
(TPO) si graPV ot thehdneet 20f HHiSE e &5 g s v b@Pr &4 *d@%o the 1/0
means 322, ifeh, i thé wwm psovigesin he stRE sd@nalort atdetdantremamd, 24 whi ch
comuni cat es the, TPC si | over the radio uplink to the URAN 14. The
antenna 129 af So-T dRRTVRLLT HE dedibat 6 LHaris ST He Fowirine (L) from
t he UTRAN tHe athetvpk Dvk dedsannel cof hentid @ steanshd 2% sphidsh 4 ITRQUrn provi des a
par aneter Si o) i %@ -t Ay T gl r.0

functi oni n‘é&%?%dd%hv\ﬁ}:liﬂg% annetﬁ? TaesUrreans’ 1 Sédlﬁr{aﬁcfgn%dqu épr?e%‘ﬂcrglsepmo for
sensi ng t heS parBet BFame rrin sl bhdhenr ot HEd derded W d@fal on a
line 182 hﬁxvdif@a’@ecﬂmgﬁ\!é@@ecfbﬁmcaﬂdlw&)rﬂﬁaﬁé@ ievelstedp ittt efd efrence 16 1
4 ~~UL ~~~4 jn the dedicated channel on, fhe Idg | ink. The ietg%ﬁd signal on
the l'ine 19278 Ronpdf et 1B t Her ft t ulle of %a‘?@%@?q reshol d si gnal
.on a line fiBdnée ncaumeansid 3be § ortlicaompdy | ttgent hehd vecsp gl set lded he

magni t ude t S i : i C
sel ected p%g%n%%%%a?%?eg pf%g@/lefn%inﬂf%% *{}l?enég%ﬁ%( ?ﬁg&r?tegge;q olré r(:Sgrrpari ng
136 provi des Bhedeesdllel bty off sirhcowh ynkt sWIC acdndiet 188 i t he neans 118

for sepdi NgePOWRInEONLH %h@w@ﬁép signal, e.g., TPC, discussed
previously. In 10 response to the signal on the line 138, the neans 118 for

sendi ng power CcoRt B¢ orHaNTIr ovh delte t HeEmPCEURERT SR Yhe 1/ 0
means 122 tedchi¢anshia S&aDie onf the thdn Nk $oed 4 UTRANdAtdd ighoul d be
realized that the incyeased power, nechani s ot _be present,or may be
carried ou?rq%ri%ot%g?ﬂl?ﬁﬁf ]I??e%%?:b?]é%%s o?%nh%\?\%o%b% et tejtcf'fleerthe nmeans
118 is utisteed to epeventenbodlomgey paeicdgnaltionet erdvided3the s al so
provi dgd tQ. a-HEags 1}§gagl9£?‘{4)r&yé g &%%ﬁl% command signal. The

means | 39 | ncludes a neans 0 20 for_ counti unber of possible

out - of - syntnseHRarentames0 a3 FadeeEeEd ‘b@ettﬁgc SEYMBANGAEQ HeEN§ He18 38 and
i's providegs f pEqRHSEr ¥ o8- 1 Ner SYHTAE ONdZal & 0blF ShGnak £ st catd amri t he i ne
138 persistin or longer than either a first selected eriod,P a second
sel ected 25" paPT GO RLER y SRETHELRORTh 6 THRE bEacorE e e 140
provi des atcotii sughatyonf athé Nnerd#cd ot acnpans] 14414 orthconpay | nighé¢ he
count ,8i gn i t h sign i 146 or to
a sec%?ld s%%%(?ae%e%o%%%e?ﬁ#%ghﬁ?%gg%l %‘g&g&#ﬁ%e‘é@%n%}f%%&g%%nt 30
exceeds thinsehectkaneslnthahreshoriing secrpiown upl fhkcsignl 4 s provi ded

on a line d48c 0fh&he as{hOerbhdz 101 SONMLPL - MBANSs & 50: £ OF s Pr oml el NGk 16
shut down upl j nk command signal on a |ine |52 to neans |53 for shutting down

radi o transmt'esioh bRt tRecupti MREL1hle ebpoire 2@ 2hetShut dovi 85I i nk
colrnl"randksi’gmal soeps heo | &nesd§2, atdersmedised S8gd D @ﬂwta(yaﬁgq dO\r/]m t he uplink
Wi e an_appropriat lon 17 . ~ &~ ~~ ~~~t withip the UE to cause
t he u% ink??ﬁoﬁgd?grﬁ%g?@ AecH ﬁ}%}ét)[ou?%%fi#\l/%n‘f?%rﬁ? ?ﬁet}&%ntrol neans
150 provi désame sedentesi guaklontiae | vaeidlsBa 1% & 1 eshotlte sel ect devi ce
183b whi chypepuldes ShIOEToYOPCLAES kO Ubor OEESRLY SEGDRn Oghe I ne

146 or the second count
the step 62 causes an exit from the inner locp to zero the

frame counter 64 (not shown) and return in the step 66.
35 On the other hand, even with the extended pericd of

increasing power on the downlink, eventually the frame
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threshol d signal on the line 147. The select signal on the |ine IB3aJil 2004
sel ects one or the other of the threshold signals 146, 147, depending on
the select signal on the Iine 153a which in turn depends on the health
signal on 10 the line 154. As explained previously, it may be desirable to
del ay shutting down the uplink because a possibl e out-of-synchronization

i ndi cati on,dmy: De £{F cggﬁfgih ﬂigad aﬂ%eﬂ:gﬂé“‘lx CONGd ti0my %F%t%%r qIGy Re a high
e e

| evel of interference di cat ed downl i nk ‘chann Suc may be

sol ved by $XRFHeR i trerteddt mf & Héro PN hamst Hotevat Bé WPRANSon t he

downl i nk Iﬁmﬁm@s 410 &Qﬂtﬂ1M@dqua@q3rt}£ﬂ§1Qror@@&ebeQQ%r Qlf ¢ameand

requests Oq} %IZO I.n r se to gt%ée:l nyed .power gont rlol conmands,

e.g., TPC -th %NS “&ﬂt’ﬁﬂ‘? TSGHHELYi n order to

gain aslittéenimorteed, nes JlrfdJ}CLES'IGd,I eﬂ:; att wate e ldetterdnpead odhet her a

common domg#] %}l ghannel is experiencing interference or not. If not, the
es

first thr as indicated on the line 146 is used, and the shutdown
upl i nk conmand Berghdwid M trealgored ddetti dratvatarzs Hamvestiolsd toHowever , i f

the comon, ghannelyis @.l@&le%peardml ) QI LIiORCEH IRE GoRt 1@l saeans |50
provi des the select signal on the line 153a in such a way as to cause the

t hr eshol d RRF StRCHAA LT L 5FHARF G5t A et 1P deCo VR daiiEst BiredRol d si gnal
on theoli r@édﬁ e thead@anse bmkdeh fcﬂfarcrmm)amlgpmmltdg e aeuRfersi gnal on
the line 142, C? ihatt eents 3}I|tt ermrehEt a ned, and instead of
sendi ng t FRESHIT o Eignal® 1P TP % e i S RS SSTHE R eshol d
i s increasedyby & zel dit eth anioietnatainde témé:cs:‘tmtedm/vmmﬂld rie tsibgriah on t he-
line 149 |(§n1\;£t sselq{r%%'z stﬂHalblae litdl e, Jyﬂ{ d QRGeS I N uAsr, 4 %n aI | ow

ome

i ncreased r fro e UTRAN t'o over e possi bl e out-of -sync 18 ~

4 J~~j 2~-Hieghdiq i - Gre WECh 3 A déartwdcmrirbméﬂ%bbnal isto.
provige t @fmr@mmﬁj an aa éﬁétﬁ 71868 d ordhaymanss &Etafmrléll@oeramdﬂ ng

proper functioni ng of . 6 5, . det erm ni roit
exper i encihg’ aaf tdetg‘i‘ eex o*f ' é?lft'é? erte Qﬁl%ttq" A tI'GG”(,tz?n be
provi ded f'oa= @'ért@omg:etslrte int &rdnercmmaa d,n thee BCEH scgralfion teherdlivee 158

and provi di S|gnal ong}(ﬁ‘glcﬁ 38i'nc%e! 6c2e].1nd' %tﬂf/eq_,enlkeereof The

sensed B carf be provid 0 anmeans 164 fo
conpari ng elel BeRet B@Iﬁ%ﬁejﬁ@lnad) ke BGGH aﬂlm tthﬂ eshiolad fgignal on a

line $66. i s M%&%&Cﬂa@' gngd 4 SstQé‘;l &84 A HO JLRILINtn P 'aesV‘%Jel(?Lf

interference in naI whi ch woul d i ndicate a | evel

interferem® ohf d%%ujcqﬂa'% IR ofe 1B tRd thattha hits d“%ﬁH’éLna
possi bl e ottie ofeByNCGa£onslit i 0N dpex fend 1} cadBvhby ITEL h&ﬁﬁﬁﬁ%ﬁ;&@aﬁw gnal

on the line 2 e eedst t hreshol d nal .on the I t he BCCH
hoal th s gt o the 15h %sﬂfﬁ?ﬁn SRt T DIt iihs 150 at
a |level t@xemmmmmnmmweﬁwm@awm daeidayJEshe shut down

upl i corg{%_njgiﬁ n \/ h t hreshol d
si gng% t he ﬁ%ﬁﬁog&%&%ﬁ isgl;%gﬁmp 1_TH; ﬁ%h%%g—% ﬁfeélletclh signal on the

| i ne 154 iROWREHR Hate tFrevshindownl ptathk aarfditktars Headfelidy ed St

t hreshol d &5, Sei§0é05|19cﬂ«é’éroib thectdeed 532 sidinased hig, thrasdpolab sel ect

device 15 b $row de the secqnd count threshol d signal on the line 147
which is CHF gHerSXRT el 1hd's 98T s1° unted hr dEhdT P gt on the
line 146. dowd hethewsitsps | §0K@epiagl dv e ctzhe:milauar deseadlption above,

the 39,fir t.th Idcor ond to t

vari a%?e va st}gé) ot éemiﬁv’gl ueh‘ﬁrfé e seco céﬁn TEI;F?)E %Ogﬁ‘paaorvlar abl e
for the su*‘g}t@lrww\%dlbmcqwztmlwmwoddw detetriiend atf ekt edent, the
count signgh QoRide Hine g2 gamdcrease to a higher value before reaching

Referring now to Fig. 8, a UE will enter at a step 94
and then in a step 96 will zero a frame counter that keeps
35 track of the number of frames in which a possible "out-of-

sync" condition exists. After zeroing the frame counter,
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35 the threshold and triggering the neans 144 to provide a second $hutjgewags:
uplink command signal on the line 149 to 19 14 JU. 2~0O-r the control
means 150 for providing the shutdown uplink conmand signal on the line 152
to the neans 153 for shutting down the downlink. In regard to the control
function perforned by the control nmeans 150 with respect 5 to the first and

second sh i s'ggg! ; iy i t- I.s _nothing nore
t han an C]L?%fun_ iuigéné \rflmkserée y eecpglgﬁ‘g}ls%kgﬁa}%ﬁ isgleée}%eﬂg,orifQ are inputs to
an OR gat eRoswidke t heutsigadvion' (drnditheon 3m i dadiawtag cdlenmigd OR gate.

10 It shoutyk heowepd A egh thathide ME {16 wan he organized i rimay- di fferent
ways to car rg/ out, the object of the present inventiaon. For instance,

al t hough tH& dFScHHRF LTS P PRis A e efiEdtiny i ferid&®ed power
on thesuplitk usitigen hexdRE sl galdetdaiins Ota PoLS3aAR! i"alutpard- 15 of the

i nvention,_as there.can be ot her of, increasing t r i des

havi ng t he® OF si%%réﬁiqh%n L?fﬁA%s'As%ﬁthne A ER%% tgﬁg ﬁéb‘é&ﬁs ]T%%f power

control sizmal Terged@itath. beln, newmis=sddiatf ie-comdutuald ystapsc@fyuni cati on

with the UIRAN { r QTR i ng ln20 signals. In

t hat event,&f\'he (gé;'ggéjallpon thg&h?.ne 13 réo'm tlﬁgmﬁ{eeans .3%0f2§r conpari ng

wi Il si npl §PEeTBYEeS atltrfandy e 38 iihee stawarn fofs e rcshittdsIn $iXgiidSs on t he

0e 190, 44 shasigealse hesenl e idaloalthoudh: Uhiemhae descr [ pt or
escri bes e nonitoring, e ,_any o e co n n S a

brovi de. t HEFERATER HurtiahdiTe Yl oIt be messiiaid “ et oF ¥R et i ons

descri bed radwwy epdwecormetcte odown tinlEl g.T18: are Edvantragemesitys ddreg i ed out in

| ayer 1 of U ! n s o FiLg, o L 1 4s 30 shown
as a bl oc kc‘%‘%gt V\ﬁ hﬁgéns%%%% eﬁlrh?%ﬂetgo ayﬂec?lsé{%c% h]:% ch? S%tteerpofldass'das hed |ine
162. Two pFhen oyl af etlholwrps ovdwelet ol Hesen Mgiarddyier $ GieP pair of

i nesy 664,11 660 Thee 4 Bke | 8x & GAHY, QUtnOf ¢ Syngs 1 MR i 1y agy the i ne
| 64 which js provided to a counter |68 for, counting 35 instances of the
Qut - OF - SyncprihFel veoT These s ik ahl edonf el rgRITIAN Hobor dillg R t he
criteria desssidiesh abowe), 2bhe UE Ghuty <t -tHdhegel irvaly, bes elabiofedertl upon
Qut TSyt 5 Ve B SRe 1 He s 1€ PEfortea 115 1T 1 etor e
listed critvehnén amdf ulfithedoldt eoLertiai framerbeyurdfer is still
20 less than X + n, a step 116 is executed to determine if
the call i1s still established and, if so, the step 100 is
then executed again, fcllowed by the step 102. Assuming
the sensed out-of-sync condition still exists, more power
is requested again in the step 106, the frame count is
25 increased in the step 108 and compared again to the wvalue
X + n of the variable "N _out sync frames". If the steps
80-84 of Fig. 7 are carried out independently in each UE,
as explained above, there would be a need in Fig. 8 for
extra steps in Fig. 8 to check the health of the beacon
30 channel and set the variable x or n or both accordingly in
the UE.
In any event, the steadily increasing power may
eventually cause the possible "out-of-sync" condition to
no longer exist, and the step 102 will then cause the loop
35 to be exited either by zercing the frame counter in the

step 96 or returning (as an alternative to the illustrated
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5 such instances of the Qut-O-Sync report on the line 164 are canéeHﬂbﬁmﬁé
the counter 168, then a tiner 169 is started as indicated on a line 170.
This timer will expire after a selected tinme-out period, after which the UE
considers the radio link to have failed, in which case 10 t he shut-down
uplink command signal on the line 152 of Fig. 9 is asserted and the uplink

is shut d an 5 or. %;Iétt' wn..t:he Nk . , in the
event t ha?x%lg%du%llt 171 %cgduﬁttﬂcse 4 s ecdtogﬁglt%%mg%rﬂofe%%bh@é%&g?}%ﬁ%g%ri mtive
i nst ances e t¥elUg fe 166, i@ sifrt icors yskio dd@tothgre 46,172 to stop

the timer.sddist aneesutofo A-N8rd-BHE RIdHT tdiHR 0N iR dlsleRie plo@f rat@ar epor t ed
if either of the two conditions described in Fig. 10 occur. Thus, at the
sane tinme W (IS el BPE %t arted, the counter 171 is started to start

counti®g in-syrcig.nst atees 20 i idgw eertail rorreh ief tduecalshve i n-sync
primtives,als; reparted duri t.he tine;qut, peri.o the, tinmer, the tiner
w il be S?Jopped 1a4g \}aerrzfI I oupirl%n K ]?Jé.rT Iaﬁlrde avx,iqcﬁmr%on g)fl's'i gﬁ:%eed, and t he shut
down of t héowiplimk mey |irseludehisbidesti.cats Caotsequedntihyichi may ble be real i zed

that ther &85 TUHIBNOYS: WS (1) & A AUl Jd RIESERY IR ol NC! Udi ng

t hose shown ‘above but” not linted thereto, erefore al though the

i nvent i on HWadiey sHOWF Eedesscr iHeday d1e dddfdciulito t® best node
enmbodi mentdidereniisBGHd showchda widensioem ) dritess skddre@dtibnt he art

that the foregai.ng .and various qt her changes, om ssions and additions in

t he form dhd "g]g‘i]”éfﬁft Ptrﬁ-:l?% q't?e‘ fdd®Sherein without departing fromthe
scope of the i rMMenti®nle 2day indlyde-Irecdrs- IdGaivmtl. igyketteod for use by user
equi pment [0 a {g}{q@ i I j i gnls st.e r i.zed by: 5
sendi ng (4l paol%’ con rlorﬁl&clglﬁfrangs g{rgcgjtnd up i{%’f\é1 rommsa ' atCiE)f.l%;loglage
station t riesel3ert o BET)LHRIt oyl | (I )pewansor 22 dediicdt dat dowml i nk
channgd expes+eNCd "thad RAsSH g frAmes: 1O fe e iirdingRl 119 GRAGHE i on
whi ch nmay i nstead be a possible interference 10 condition so as to attenpt
to elinm ndtE"SHHFHRTI Pie R FHETR OB IPYRF (%S &284® power, and
term nati ngplHWR saithapITRAN af4.er Bhifd nsiweselegitad iperiiceth 1dihdg | me W t hout
elimnating said possibbl el n%eggrerence SDrsobl ehrr:%rgﬁ:lf ess 8 br.oadc%%tondoml i nk

atu Carn e sSe LUIrposa t hari e lnvern
channel 15 1% det erm ned 10 be Expgeritenc ngol erence beéel'ow a Sel ect ed

| evel in vindEadse igaiabrUE roont iguesinticadamh sdith goweUTEgM.r ol conmands
untilo@ft ol sel ' f 14 i el id.natd ng said
p’ossizbtlae ?\E}?Iger%ence' %%ﬁﬂ%%de%ﬁm%l%ﬁ%%%l? in{ségzﬂogatfgr}g‘i nated. 2.
User equi phEMauE) FHMARds 9N & i e i slascohffiicat i Bhasy V&Rt
charact erized 1 &maeainsc (udd)t HOomeainNg anwele £ @Y Perpmgand ( TPO)

ot eased TBOET WS Hech SOV Ho 4 ik RIDLS. SRS SRl BALi T &
possi bl e fowmestloutwdFisynctiraoninzate @oweandid | msguitieeh wmEng rsteedhilbe a
25 Power Contreol (TPC) signal on the line 120, This TPC
signal can be provided to the I/0 means 122, which in turn
provides the TPC signal to the antenna 124 which
communicates the TPC signal over the radio uplink to the
UTRAN 14. The antenna 124 alsoc receives the dedicated
30 channel on the downlink (DL) from the UTRAN 14 and
provides it to the I/0 means 122, which in turn provides a
parameter signal on a line 126 to means 128 for
determining proper functioning of a downlink channel. The
means 128 may include means 130 for sensing the parameter
35 signal 126 and for providing a sensed signal on a line 132

having a magnitude indicative of the level of interference
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30 possible interference condition so as to attenpt to elininate shifdJul 2004
possi ble interference condition by increased power, and neans (153) for
termnating said uplink after a first selected period of tine wthout
elimnating said 35 possible interference problemunl ess a broadcast
downl i nk channel is determined to be experiencing interference 22 14

~PLED 20~ 0 C n of Qwn ann 6. The net hod of
claim 3, \Aﬂ"lergﬁ C[sJea(@a{li dgEH{é& &{anr%ov‘ r;cgl séiloﬁmhele{]lnﬁ ‘h ?ihgnalen(sf(éM conpri ses
t he steps ®ignasl sunstihmg lslened lcehmion Ctmra?nir@d dowrtihienknagingrialde( D58k f or

provi di ng g, sgnsed %m@h&l@m%}nadpw Iaﬂk};egqaézl (1%631&6%@1@ qgrgparl ng said

sensed comon channel downli nk s1 gnal toath (166) for
provi di ng 49° PP o Ehdifel s HER kS silghdihg mswnltpderpd 1ehod of

CllgIZ ms, wheisid §Jajr£hJStCﬁp t]EHe %glm@ dm,tzg eﬁm%@ditsd%wwﬂ &heg%@mwleai( ?ggl)
conprises te : ount i |ns ances sai d signha
|(nd| Z:at i \r/rgp %’farE)eo%esﬁ bqﬁ'ér%itbcgodpelre“f %cfldvv?ﬂhien ﬁ“eéﬁl&n%&r for
provi di ng @Dmngsﬁg?falpl(cﬂszﬁz:)es @rmmstﬂ@@&:mt—@xﬁrrﬁyrm griana(ll4?) ato a
count Lt eehel o & analedddflad 4701 d o praidling ol shultdaan 20 upl i nk
152 nt

command S|gn in the presence of sal si gnal "exceedi ng said
count t hr esHBIANS difalSi@nahe vt -hod B, clisiansped wmevdousdnpri §inng t he

step pf Seﬁ@:ﬁg’ééﬂlﬂes@é ok HO Wit g esshal b 8139{@13(814%& 4B 11 IFegponse to
said common annel health S|gjgal #154 9. Method for use by user

equi prent ¥ lrﬁ?\ RP'Hobi 8% B Gt Trarddfardi zed by:
provi di ng, thiougs pdies e A® needrey AR eforsitgnalsdG (ibiblon atrl wed ikk said UE

Cher o5 Soall 0l (AR DR % D Sarsea el d B ARk (B0
power mechanism may not be present or may be carrled out
15 in the UTRAN.
Regardless of how or even whether the means 118 is
utilized in a given embodiment, the signal on the line 138
is also provided to a means 139 for providing a shutdown
uplink command signal. The means 139 includes a means 140
20 - for counting the number of possible out-of-sync signal
frames, as indicated by the signal on the line 138 and is
provided for observing the synchronization signal
indication on the line 138 persisting for longer than
either a first selected pericd or a second selected
25 period, depending on the health of the beacon. The means
140 provides a count signal on a line 142 to a means 144
for comparing the count signal to a first selected count
threshold signal on a line 146 or to a second selected
count threshold signal on a line 147. If the count
30 exceeds the selected count threshold, a shutdown uplink
signal is provided on a line 148 or on a line 149 to
- control means 150 for providing a shutdown uplink command
signal on a line 152 to means 153 for shutting down radio
transmission on the uplink. 1In response to the shutdown
35 uplink command signal on the line 152, the means 153 for

shutting down the uplink will take an appropriate action

17




providing, in response to said signal (138) indicative of possiblefijnlibpens
functioning of a downlink 35 channel, a shutdown uplink signal (152). 24

10. The method of claim9, further conprising the step of providing, in
response to said signal (138) indicative of possible inproper functioning

of said downlink channel, an uplink power control command signal 5 (120)

fromthe %#HZ(L:IIH h&@g&}}h%& sAcieased POVEL ) o, Sal %Mdﬂlﬁi channel . 11.

The net hod o arm9, ereln sard step o]? provi ding a signhal (138)

i ndi cative of pb3EPERENY NP oper TOVERIRELR oty Gintrdovddntk lcHannel

conpri sgs Lbf‘@vﬁcﬁet@@sa Oé?lé@@?ftﬁqé:@'bc%l pAar aIvRd eI5:f$a Qﬂ?!a (t%%ﬁas@\a 39 al o
magni t ude i ndicative, o possi bl e i pproper. functioning of a downlin
channel , f%?P%?Bvﬁi%V%@e afg%s“gal%}? gﬁé‘?vﬁ%gz)e%%%g“? % w3 ndi cat i ve
t hereof, atidrdShcbapatdgmgl san d-ieagnitedes ®fosatitek sensatt sdgnaed (132) to a
par amet er i | 3 Vi n magni t ude, i ndi cative of a

sel ected t%@%%%@?%g ?%%[P%ir o(§/1|1 d@]eg slariledgls%hal e_LS%%el?Cfr}cdistaqriavle Gt possi bl e
i nproper fupetlonenSdt zetovind i orke chmanied . o201 20f Tiee nBttexhalfd cl ai m 9,

wher ei n_saidyghtd dong, uph§ nkashaNElnd Sor QK dech &l sa i ghd eEAPNSR Lo said

common channel health signal provi g, in response to a common channel
downl i nk stymal lPdsgyhieli by ErragiRRers 200 | Wi g M sfigradphen or
i(lﬂpr;)DerBfumﬁtimé Egté& hferze:ie)fgx@la;ﬂmmrpﬁ@@m%_l lownd inﬂa]lfy heal _tg_ si gnal g

54). 13.  The od o al .wWherein sald ste rovi di ng sal
heal th si g%%?lf%giﬁ E%n%?f%%ssngi’lh tjs?%p%‘“&‘?:% ‘é%]rfsrﬁﬁ&%%%sec&nmn channel
downl i nk spgmalblé 580t fof - pymuiidbmiz at Sen setd conmom aanried downl | nk si gnal
(162), an i ng i ensgd £o : i i | -(162) to a
t hr eshol dd?sjfcgﬁﬂg%zﬁﬁféf%?épr ovi dlfn%g%@lég(?[gq%%% anhaneZIagﬁglaq}E h signal
(154). 25 level o erference in the dedicated downlink channel.

15 Such may be solved by further increasing the output power

in

from the UTRAN on the downlink in response to continued
TPC or other power control command requests on the line
120. In response to continued power control commands,
e.g., TPC, the UTRAN steadily increases power output.

20 Thus, in order to gain a little more time, if justified,
it can be determined whether a common downlink channel is
experiencing interference or not. If not, the first
threshold as indicated on the line 146 is used, and the
shutdown uplink command sent forthwith upon reaching that

25 threshold. However, if the common channel is also
experiencing interference, the control means 150 provides
the select signal on the line 153a in such a way as to
cause the threshold select device 153b to provide the
second count threshold signal on the line 147 to the means

30 144 for comparison with the count signal on the line 142.

In that event, a little more time is gained, and instead
of sending ‘the shutdown signal forthwith on the line 148,
the count threshold is increased by a selected amount, and
the shutdown uplink signal on the line 149 is not sent

35 until a little while longer in order to allow increased

power from the UTRAN to overcome the possible out-of-sync
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~4 It~ _ ~~ ~4 14. The nethod of claim9, wherein said step of pzq?hphn%Jr
a shutdomn upl i nk command si gnal (152) conprises the steps of: cou g~ 004
i nstances of said signal (138) 5 indicative o~ possible inproper

functioning of a downlink channel for providing a count signal (142),
conparing said count signal (142) to a count threshold signal (146, 147)

for providifigysai s shutdown uplink command signal (152) in the presence of
sai d count 10 si gnal exceeding said count threshold signal. 15. The method
of claim 14, fthefadipmiiihigla Hésstaqgmmsm sé1aedingigaiad dsuie t hreshol d

signal (14rod#Add tHe rESRONSfarire Said £ommn 1dmmelihealdhssigral (154).
15 16. Useé%]aqtg%;f)rrent (UE) for use in .a nobile teleconmuni C%’[I ons system

characteri PP BGAT T 9 Bédhodsé vo T87T

par anet er
signal 5(|I Zﬁeterzsn:mme;i vbyetslm:d U 0w eyxpee e direk i&ﬁg?ﬂ@a@rb&se)fst ation

transceiv 5%; i 13 di cat Ve f I.b & L NQr oper
f uncti oni ﬁ% 0 Qrd%wn% &{:aﬂ%tgnng‘b? n{e’}m ?rleéaon a(()ri (?r% f)j{r oviding, in
response t¥FEHiRD stﬂwaz!ln?em@rqnﬂﬁ clat |t\)‘ee dCossigsiad iomprtdgerl ihgnct i oni ng

25 of a doved i fiq Ghanneli fpd, I bl LIPS 1O fald oA chagpel heal th
signal (154 hut dovvn rﬁ%l I nk_command si gna (152) 17 The UE of claim

s
16, furt hek ‘Pcfr?pt'r Heitls: 30 Ne mnest ishiggl o8 t&$pdiide to said
si gnalo (13892 Icfuhqz’r?é Ip&ﬁ)ﬁfdéwslﬁd td end a0y aper ffdin(‘ddn@ﬁim fehsai d downl i nk

FE?PQSLedaBO\?\er on"'s \Asglr%%hm? %C%Hﬁeqr(%? Mot ts%gtngﬁ aar tor
. a line 166. This threshold signal is selected to

represent a level of interference in the BCCH signal which
would indicate a level of interference on other channels

i5 on the downlink that might cause a possible out-of-sync
condition to be indicated. If the sensed BCCH signal on
the line 162 exceeds the BCCH threshold signal on the line
166, the BCCH health signal on the line 154 will be
provided to the control means 150 at a level that would

20 cause the control means 150 to delay the shutdown uplink
command signal on the line 152 by causing the second count
threshold signal on the line 149 to be asserted. If the
BCCH health signal on the line 154 is such that the
shutdown uplink demand can be delayed, the threshold

25 select signal on the line 153a signals the threshold
select device 153b to provide the second count threshold
signal on the line 147 which is at a higher value than the
first count threshold signal on the line 146. 1In other
words, in keeping with the earlier description above, the

30 first count threshold on the line 146 would correspond to
the variable value "X", and the value of the second count
threshold variable for the signal on the line 172 would be
"X + n". 1In the latter event, the count signal on the
line 142 can increase to a higher value before reaching

35 the threshold and triggering the means 144 to provide a

second shutdown uplink command signal on the line 149 to

15




~t) L'~~ c~~~ 18. The UE of claim 16, wherein said neans (128) fot 4 JUi 2004
providing a signal (138) indicative of possible inproper functioning of a
downl i nk channel conprises: nmeans (130) for sensing said paraneter signal 5
(126) having a magnitude indicative of said possible inproper functioning

of a downlink channel, for providing a sensed signal (l32) having a

magni t ude Jndi i t f, AR5 f Q{ﬁp&gr' n i-¢ magni t ude
of said 10ﬁﬂs%n€€%ﬂ%flgr%¥ﬁ312%@{% a par al(réeltﬁ tt}%: esho wléll glﬁ%?h%l 34) havi ng
a magni t udePTRRi ¢ st idre lofora B déned k3% dshdihg mesmspriovd diodg sai d si gnal

(138) indigaitvenpfdapassitd esdwrprieper functdenig ofcra dewrlbionk channel . 15
19. The UE.of claim 16, further conprising means (|I56) for providing, in
response tOU Mo ovFﬁ'rei rﬂ?r’sqr@%alme(%)l%aﬁlﬁg‘ SREGHt ude

i ndi cabi vetoftips apierst et syl tdrenetfyn apddmiosighaizelordaneal | nk heal th
signal (154, - of_ cl ai,m 19, wher.ein sai?) ns..(:156) for

provi di ngstg%?edgﬁlea t hlljs?’g_#a% J(Slgléﬁ hclon. rnllosrees:tehrﬁninari—"sn fgaﬁnfcécrloglensi ng said
common chanetekipwitte rid giagalon 188) iorepricdd dilff @ rsenseditcormpomn2s

channel doyl davks SToal e (¢402)g1 Banhd Hohe 110> GUmAY 'da(qfé%') ¢ ssensed

common channel downlink signal (162) to a threshold signal for
provi di ng ¥ PR dF@th channel health signal (154). 30 21. The UE of claim

%gézgmerei n saixk reansld Illﬁéggréfﬂizr&oo\fdnﬂmg;raa STEJtICB)VM&afrUFPJd: R AR R §i8§;nal
conpri ses: or .counting instances of sai i gha

i ndi cat i vel%fm%rs?ﬁéeli(%t} oper® f%c‘fa}%ﬂ?ﬁﬂﬁs§%ﬁ O}%qugl? annel for
provi di ng presemt Sigmatiqrid2)FoR2 Anstearss, (dldd)odglr tdenpHrdaigssaied count
signal (14 a €0 Lanal; 7 . di said

shut down up ilf"l gbo%f%%ﬁ%%% in ltlf#ediglrceéegan%eeg %O“g??nc% si gnal
exceedi ng Rt ke gising Hiks W@ signal, that is not an essential part

15 of the invention, as there can be other ways of increasing
the power besides having the UE signal the UTRAN. As
mentioned above, the means for power control signaling 118
can be a means that is continually in communication with
the UTRAN for purposes of communicating power control

20 signals. In that event, the signal on the line 138 from
the means 136 for comparing will simply trigger a change
in the stream of power control signals on the line 120.

It should also be realized that although the above
description describes the monitoring of the BCCH, any of

25 the common channels that provide the beacon functionality
could be measured.

Most of the functions described above in connection
with Fig. 9 are advantageously carried out in layer 1 of
the UE. For instance, as shown in Fig. 10, layer 1 is

30 shown as a block 160 with unspecified higher layers to the
right of a dashed line 162. Two primitives are shown
.provided to these higher layers on a palr of lines 164,
166. The first is a CPHY Out-0f-Sync-IND primitive on the
line 164 which is provided to a counter 168 for counting

35 instances of the Cut-0f-Sync primitive. These instances

are reported according to the criteria described above.

20




5 signal. 22. The UE of claim 21, further conprising neans (150, fSébyifo?S*
sel ecting said count threshold signal (146, |147) in response to said conmobn
channel health 10 signal (154). 28 . ANC?. Ah<?. A<?. Av?. A#?. Ae?. A?. A<\ . A

?2.A 2. Av?.A?.A?. AK VLA 2 AH? A?C A?AY?. A 2 AS\ AN L Ae Y. AVLVLALLA N A?
bdX'< D 6=ELMm

t +0} xsni d C ] 15 G cal] caV] ca
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"'(///90A®%@@H4;m 3B ShB{gxch 1nd1cates that the Out-0Of-Sync
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a calcalca
a]ca]caU]cd?£ ?&&% f?%f2%%%5%%%@%%5?%§?b§?%%}, Iosf%b >dt xsn{vql gb] X] c]
ca] ca] ca] caltarededadzaledl caed]wa)aal vag chlta] Hlica|tdajera]wwid]lca] ca] ca] ca] ca
] ca] ca] ca] é@ﬁfﬁi CRt €@l Ca+he Pe Oy ALOMAWE: { )5 | s #1004 D% () -
| #10%z & ( VUACLOYXXE' () - V%Cloo&.()
92 X9H &1000%: %?WE#%I&%*@}&@ (5244 &hBvR 19 -hap ket (94 gtk WHIWERBE () - 2! H<
#109XX&' () t B OshYu BRIV EES Ij)nk— d&aﬁ@xoa( difidl on the line 152 of

S109%X& () - Ifg';_'\ %Oﬁﬁsssa%ég é\ﬁ'\ W@?&Iéglln &11300&1.9 éown by the
means 153 for shutting down the uplink. However, in the
event that a counter 171 counts a selected number of CPHY-
SYNC~IND primitive instances on the line 166, a signal is

15 provided on a line 172 to stop the timer. Instances of
the in-sync primitive on the line 166 are reported if
either of the two conditions described in Fig. 10 occur.
Thus, at the same time as the timer 169 is started, the
counter 171 is started to start counting in-sync instances

20 and 1f a certain number of successive in-sync primitives
are reported during the time-out pericd of the timer, the
timer will be stopped and a radio link failure will not be
signaled, and the shut down of the uplink will be
inhibited.

25 . Consequently, it will be realized that there are
numerous ways to carry out the present invention,
including those shown above but not limited thereto, and
therefore although the invention has been shown and
described with respect to a best mode embodiment thereof,

30 it should be understcod by those skilled in the art that
the foregoing and various other changes, omissions and
additions in the form and detail thereof may be made

therein without departing from the scope of the invention.
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condition which may instead be a possible interference

10 condition so as to attempt to eliminate said possible
interference condition by increased power, and
terminating (54) said uplink after a first
selected pericd of time without eliminating said possible
interference problem unless a broadcast downlink channel
15 is determined to be experiencing interference below a

selected level in which case said UE continues to send

said power control commands until after a second selected

period of time without eliminating said possible

interference prcblem after which said uplink is

20 terminated.

2. User equipment (UE) for use in a mobile
telecommunications system, characterized by:

.25 means (118) for sending a power contrcol command
(TPC) on an uplink (UL) from said UE to a base station
transceiver (BST) for increased power on a dedicated
downlink (DL) channel experiencing a possible frames out-
of-synchronization condition which may instead be a

30 possible interference condition so as to attempt to
eliminate said possible interference condition by
increased power, and

means (153) for terminating said uplink after a
first selected period of time without eliminating said

35 possible interference problem unless a broadcast downlink

channel is determined to be experiencing interference
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10968 ()-VMW+ZhZXZ[Zﬁﬁbvidﬂﬂg{yﬁ#iogﬂmﬁﬁﬂﬁe to a common channel

OT#10% . & &t 0O L) ATHANG QA FEEIMAONGL( Of EHTHL0%iN4n
& ()- )[[[[[[[\]~\ ..... HS#l 0%&' ()-1! 0%&'( -1&10%% () -v 10d
pPEr functlonlng theéreof, a common channel ‘downlink

15 health signal (154)
wherein the shutdown uplink command signal (152)

is also responsive to the common health signal (154).

4. The method of claim 3, further comprising the
20 step of providing, in response to said signal (138)
indicative of possible improper functioning of said
downlink channel, an uplink power command signal (120)
from the UE to the BST for increased power on said
downlink channel.
- 25
5. The method of claim 3, wherein said step of
providing a signal {(138) indicative of possible improper
functioning of a downlink channel comprises the steps of:
sensing said parameter signal (126) having a
30 magnitude indicative of said possible improper functioning
of a downlink channel, for providing a sensed signal (132)
having a magnitude indicative thereof, and
comparing said magnitude of said sensed signal
(132) to a parameter threshold signal (134) having a
35 magnitude indicative of a selected threshold, for

providing said signal (138) indicative of possible
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5 sensing said common channel downlink signal
(158} for providing a sensed common channel downlink
signal (162), and
comparing said sensed common channel downlink
signal (162) to a threshold signal (166) for providing

10 said common channel health signal (154).

7. The method of claim 3, wherein said step of
providing a shutdown uplink command signal (152) comprises
the steps of:

15 counting instances of said signal (138)
indicative of possible improper functioning of a downlink
channel for providing a count signal (142),

comparing said count signal (142) to a count
threshold signal (146, 147) for providing said shutdown

20 uplink command signal (152) in the presence of said count

signal exceeding said count threshold signal.

8. The method of claim 7, further comprising the
step of selecting said count threshold signal (146, 147)
25 in response to said common channel health signal (154).

9. Method for use by user equipment (UE) in a
mebile telecommunications system, characterized by:
providing, in response to a parameter signal
30 (126) received by said UE over a downlink from a base
station transceiver (BST), a signal (138) indicative of a
possible improper functioning of a downlink channel; and
providing, in response to sald signal (138)
indicative of possible improper functioning of a downlink

35 channel, a shutdown uplink signal (152).
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10%& () - | ok g )29 TR atA e ot (E)OSSlble improper

10 functioning of a downlink channel comprises the steps of:
sensing said parameter signal (126) having a
magnitude indicative of said possible improper functioning
of a downlink channel, for preoviding a sensed signal (132)
having a magnitude indicative thereof, and
15 comparing said magnitude of said sensed signal
(132) to a parameter threshold signal (134) having a
magnitude indicative of a selected threshold, for
providing said signal (138) indicative of possible
improper functioning of a downlink channel.
20
12. The method of claim 9, wherein said shutdown
uplink signal is provided also in response to said common
channel health signal providing, in response to a common
channel downlink signal (158) having a magnitude
25 indicative of proper or improper functioning thereof, a
common channel downlink health signal (154).

13. The method of claim 12, wherein said step of
providing said health signal (154) comprises the steps of:
30 sensing said common channel downlink signal
(158) for providing a sensed common channel downlink
signal (162), and
comparing said sensed common channel downlink
signal (162) to a threshold signal (166) for providing

35 sald common channel health signal (154).
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10d channel for providing a count signal (142),

comparing saild count signal (142) to a count
threshold signal (146, 147) for providing said shutdown
uplink command signal (152) in the presence of said count

10 signal exceeding said count threshold signal.

15. The method of claim 14, further comprising the
step of selecting said count threshold signal (146, 147)
in response to said common channel health signal (154).
15
16. User equipment (UE) for use in a mobile
telecommunications system, characterized by:
means (128) for providing, in response to a
parameter signal (126) received by said UE over a downlink
20 from a base station transceiver (BST)}, a signal (138)
indicative of a possible improper functioning of a
downlink channel; and
means (139) for providing, in response to said
signal (138) indicative of possible improper functioning
25 of a downlink channel and in response to said common
channel health signal (154), a shutdown uplink command
signal (152}).

17. The UE of claim 16, further comprising means
30 (118) for providing, in response to said signal (138) -
indicative of possible improper functioning of said
downlink channel, an uplink power command signal {120)
from the UE to the BST for increased power on said
downlink channel.
35
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means (130) for sensing said parameter signal
5 (126) having a magnitude indicative of said possible
improper functioning of a downlink channel, for providing
a sensed signal (132) having a magnitude indicative
thereof, and
means (136} for comparing said magnitude of said
10 sensed signal (132) to a parameter threshold signal (134)
having a magnitude indicative of a selected threshold, for
providing said signal (138) indicative of possible

improper functioning of a downlink channel.

15 19. The UE of claim 16, further comprising means
(156) for providing, in response to a common channel
downlink signal (158) having a magnitude indicative of
proper functioning thereof, a common channel downlink
health signal (154).
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20, The UE of claim 19, wherein said means (156} for
providing said health signal (154) comprises:
means (160) for sensing said common channel
downlink signal (158) for providing a sensed common
25 channel downlink signal (162), and
means {164) for comparing said sensed common
channel downlink signal (162Z2) to a threshold signal (166)

for providing said common channel health signal (154).

30 21. The UE of claim 16, wherein said means (139)
for providing a shutdown uplink command signal (152)
comprises:

means (140) for counting instances of said
signal (138} indicative of possible improper functioning

35 of a downlink channel for providing a count signal (142),
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5 signal.

22. The UE of claim 21, further comprising means
(150, 153b) for selecting said count threshold signal
(146, 147) in response to said common channel health
10 signal (154).
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