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Supervision of faults in a receiver chain based on
noi se floor nonitoring TECHNI CAL FI ELD The present

WO pwentises rel ates in general to nmethods and dewi/BE207/050570
for supervision and fault detection in wreless
conmuni cation systens and in particular in receiving
signal chains in the wirel ess conmuni cati on systens.
BACKGROUND Faul ts appear occasionally, also in the

st. high-quality.co jcation systeng. Many.types of
{ Care o~ ARG ifr ROt SorryLoRE WBABREHOHNTERS ¢ i s
situated. However, faults occurring in the receiving
signal chain may influence quality or capacity also in
ot her parts of the comrunication system A fault in
the reception of a signal may in many situations be
interpreted just as a signal having poor radio
TECHRﬂ§k¥ﬁ@BED Means for regul ating powers and
interference levels are available in many systens
The grestayinvemibngelates o & aetiiodrang atsistemrfesassigning dodes. &agatcular the

use of. power, higher interference |evels and .
prese BYERIIZR 51515 o TSN fr Y ER S rsDlen B B ceflfar radio
systemQUIBpISYifik smﬁ%m?éc@d 8Mare€ ABhROR Manhdl (HESSCAH) s Fndld bS

by separate testing routines. However, such testing
operagpdnt s al so reduce the total avail able transm ssion

resources. Large faults can be detected by sudden

interruptions in the normal traffic. However, smaller
BACK@ROWNDr non-opti mum operation of different parts are
nore difficult to find. Also, when a fault is known to
Today enqhile deppdopnd srviesseiver erlubar sygmeargibacoming myqse ard myre
. . |
comrp 3t Khe B ihe Rikch s EBUICEEn WP FAM et R A0t WsPa)
radiodearamindiavt inetwos ks fThem is sisd hnmctdasdd inepest id B Mdoltiamndia

faul t tection often is _insufficient. SUMWARY An
Subszs%freé{ﬁgk basgfbsepriggse fitch es et 11 (Yol ap Fyplylpi tafls over
CelldldMpoeed nethods and arrangements for fault detection

in receiving signal chains, i.e. froma receiver front

end out to the antenna. A further object of the

resent invention is . to praovide nethads and .
HspRiniieiseht SoShrliy of davplpefiaerad UBeding dRerythg tsed pseveral
Mbit§9r B theRPiR laBbisRindAdiZalien GMBHYLAR!h SGPPHS bRt VP cabacity.
further object is to provide nethods and arrangenents
that do not detrinentally influence traffic quality or

o S PTG A PR SR NI e o

a shatéd dhafne? RSURS RAhPAE0th] HafhdiBatidicddes gredhare® betSveen isefs on a
first aspect, a nmethod for supervision of faults in a

per 2ray &1L bass for yansmisselin of a wirel ess communication
conprises providing of data representing neasured
recei ved powers in the receiving signal chain at a

In H8DPAeahe bdsid shardichsirrhsawcturd ielwdet B admber sthedes; Gsfekmpk 8.

. determ.nin f. a noise floaor value at a nunber of tine
which Ris AUAC Bard bk SREahBovBRK SRAH-bC B TSTDSCER deansmission
every HRETYE0A BQMRES useAll dodBs, SYA ééta'llgg]if Qfcoliblard §L A1aBieNEGhe codes

noi se floor values Is registere anJ any occurrence of
can bg dividéd bétweerhesersabringiting? sisgirasmassiomTinse Ihesred  BWI). Dividing

ed on..the. reqgister tme,evol utjion. .l.n .a secqnd
code§BSEePRrRG) LER BuSIABIREA T R it Sfhiip oy Resices Hihgrs are
multiphsked vh g sh@nal bshring @gigaemiffeieas&d@gmm@mi Rdfrestrial
conpri ses neans_for providing data regresentlng

RadigAeeers ety ek B Wogsigns 4 npmberof dEely Spepdsthgred Ceneel Fhannels
(HS-8ECHsMYMECh He dunfBer bRSIRMREpRR &Ry OCESSOr
arrangenment. The processor ar?angenent is arranged for
determining a noise floor value at a nunber of tine
i nstances based on the data representing neasured
recei ved power. The processor arrangenent is further
arranged for evaluating a tinme evol ution of the
determ ne noi se floor values and for detecting any
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the interference | evel of the same cell. In order to
retain stability of a cell fast enhanced upli nk

W@ edvenizdspsrg al gorithnms operate to maintai n t heP€D8ER007/050570
bel ow a certain |level. The reason is that the mpjority

Ao RehfEs s PRGEETredh Be SRk e P BASIPREE P

SCCHsHh&t kighangs-suehd & Hé%é?foy@d)ﬁérrdéll TRCHSSTCH thtges
powers in order to_ kee he received power |evel of

infornggioh @hettt nmlcfa«thaan@@mlam eodsh gianh mabile stadipp éstadeeode gthp §ser
equipiicab G Rt Prd 5 L REERMERIc Rty BBy,
Autorhzﬁ&d{spéata{dqaéslt (HAR@)gaarmeﬁBk/And; ¥ edneport Eorlmw ahd Resource
referred to some quantity related to p
Combiap md%é) 1.6 gpasulgiop sehame, ehpamelizalign Bilieehen TP plock
&ddeally thermal noise), typically have to be
size, etd.
det ermi ned. Another inportant feature that also
requires Ioad estlnatlon for its control |s the

.coyer The e |s nor el d
SudiGGhan 8 of prekr BufBrae MR I SRR 5 Tyl STt & £HES
SCCHxAAE4t bk @sédl Bytadloéd ?tm@e tmmnlElSlSCCITi’lﬁbrld:Bll ws;ﬁaidl out the UEs

boundary is then defined a termnal that operates
on these ithaknar WD Bighat cqﬁ&mmltlpkﬁmérﬂmr“ ¢a5 beaisad-diovevee ag de VoIP

kesp G

servxc%(?%/ gcé;vn%ga?%%% ra@g g@g?[ﬁé{ﬁ)g nea%‘gé?lt\?ﬁg?ﬁ%{) 62{ igh Cfherefore a
study @4&inl llTBl(}lePrt:alilsd gmmmnbmlﬁachét&onﬁennvnp&@P@geveslugated several

particul ar | oa estl tlo S inportant from
schenies & HBTEVH BTHES kY Sl W BRIS PRLEIUSEMERYSTHRAY S6¢ (3PP
TR25 g@ﬁﬁnced upl i nk trafflc in the RBS. Furthernore, the

1ssion control and congestion control functionality
in the radio network controller (RNC) that controls a

One AU SRS T PP ARESECH Rl REM RRSHIES By s s
less nf¥HeCihe HE-SOCH SRRRAG SaPPe fldfcddMySemplydRingemdvéror 1ntroducmg
D fferent useful approaches for "estimation of noise
discoftimons tramwes&@r d hgidisedvaniage hethabalpafew franspertfpendnt
ent 1
comb]u} g 8?5{/ Jel €. ngcke?ﬁzés %l 662\%%% Ig) o%er? 9631211 %tag?c]; gc'aﬂﬁélﬁable

per UN. The UBWakes arokelled blindzddoding assumérigvths comfigunet ;ﬁzﬁldd:ttswes In
detection. Contributions to powers that are ngasu ﬁ
the cyrrensly PERRISYETATKIAYED TP {26 ErrenisHaRgOs. Blpgly(TB) sizes are allowed in
m
S L gl Ll MASLRm Somiplslie mamten
ComplexitypHB s H-ewh iopératamifiotheaf ECswit TB aizbaare nsd:@'dnhxm tRese two

or foie i i ORI Eh R DSAiSE ed AT Controbrin S S8/ Gpt most

be ustEiﬁ*o?aJo'ID't}ﬁs RWIPLEriGéal Mji@hBQuUring cells 3 1 within

e same W rel ess comuni cation system 70, each
associ ated with a nei ghbour base station 21. The |inks

th | neribut
ool B FEABEAE AR, Bl TR L & e
C Ak
g FBAGUTACE) VI AP s HEDTECE T e

utilizeg that indermatien in the Klp\mbﬂﬁsqhﬁdlsllngéka@ ang i hgHARQ process. The
dowrﬁﬁlﬂ%ﬂﬁ%}?l fnﬁ?cfd%? 1Pfhe uls% }Hcll HS%F%ﬁﬁfPaﬁll%@éodﬁ {re HARQ

I oac ower neasurenent
proccsaﬂultnbefa&ﬂd)a ORC eBphgane elmby)y avtbmnaall?,pé()mc satkieg, Swlgciais used

of .code nunber i N(t) i.,s the ngjse flo a
by tHB by le Bt o Gt bt B ST eanmaalgRisouRl fg . Finally
the nfdBilk $tafiBR/ 1SRN B&/pre@y fHeQfata denfor th¥iMN-PDBEHss t he
contribution fromexternal sources and P is the
contribution from nei ghbouring cells. eRTW {f) nodels
nmeasurenent noise. It can ke mathematically proved
that a linear estimation of PE (t) and PN is not an

observabl e problem Only the sum PE +PN i s observabl e
fron1the avallable neasurenents The n0|se floor
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omtted fromthe present description. Anyone skilled
in the art has the knowl edge to find suitable nethods

WO poogsagsskiasi ¢ st andard detection theory |iter apC¥/BEF00T/050570
i mpl ementing this part i nvention. As nentioned above,

e HS IRy e P b Saae . kol YAk RSl Sy inssiencd

a spedifesde, SNMSHDSTH @himﬁetahmd sta® of PRO¥Es bR H &6 Nhe code
measure, based on nmeasurenents of received powers, can

assignymenits highly dmpertant randsarqheould hedalkan tp aroidisodeblogking anthe
[ \
mobile 13D TS SCTIF REL ARG ohi) B i e ith i s fEfnea
HS-PPSIAIH &hiedn ¢. chamehzdtionabdpat ieof cappd pasaibicon cHEdge this code. but
. 2006/ 076969. A m nj mum ue of a p rorel d
not IN§RRRIFNFQUFLY PRSABICIBISS 2 %ﬂaf"éerséﬁ%eses gﬁ’@e a§§§8-
representing at least two different types of received
powers, is used as an estinmate of an upper limt of
Codetbﬂmckmges méien Hgisckedulag@ssignsiiwa of orary aserprogfamsmégdn the same TTI.
t he s .adjffe e bet en t he
but sifERO Gk P oA Lo GG e I afbRssSioRt PRl st the

code asssgrmhaisemus ofs tHe O bypesiey the 3fS-8CCH toresntwsetheiHB-PDSCH
sanme cell. I n absence of any nore information, such an

code.ypper linit can be used as an estimate of the
noi sefl oor itself. In a preferred enbodi nent, the
m nimumvalue is determned within a certain tine
Todap draroekisttnoasobitipn ¢o karmlle higmimsnt OneBektior sduldbe toassigh x out

of C v RIS GlEpodes ian b 0R aref and 1l BFer Brder £500) Ao (ron

CPCY s!&ﬁn&rs Qfeh BL 88b Bfovi I, RIcCRRRSulH BY ABfel Wat tMeREIK@hnot
and soft algorithmfor noise rise estinmation based on

transraltsiurmg the spmeild Titelaserpin $HCHHesabpasatidnswhick eteassignddrthe
publ i shed international patent application WO
Smnef@§5/024166. Here, an estimation techni que based on
Kalman filtering is disclosed, resulting in
information about a noise floor as an internediate
Howgwesuvhen thynwplbds of Y ol gsesniigreasss in meaquisngh gsaption is less
efﬁm‘é‘rﬂnﬁ/‘}{eﬁ?ﬁe rﬁﬁltnﬂ E"V%ﬂ’ gg rdih %%%'s lah(ﬁ | dl‘q Scl 'tt?eut'i'af? 0%n ée?lr
ower quanti base AoVt ded recei v

probarbxﬂw 1S sanxht@nedﬁtsl@rtfmmatt lt@maﬁj V@Imﬁ$e$§1nf:ie@$Hs )Kﬂdl biﬁce the code
useful in the present invention then conp

limit &@fﬁﬁk thercds abrfaya achnge thad Map nege dy9res We%ﬁ5§h4tlceéﬁ figH-
W e b APPSRt B 1SS RGH i
This sjuemthe Bgnndaﬁd Gmbulblled thao na:hhtllﬂb nally listenbapitd 4 gyoups of codes (HS-

tri f.on of a .noise fl.oor. nmeasur noi se flao

sccff ey ) R yorg g '}?éBLEO“W‘%‘Or%’F%’f’éﬁ%%“{So&‘?—‘?‘&‘ ¢ codes
avail@le.enbodi ment of determ ning a noise floor is based on

soft estimation. In the nost advanced form the

possible noi se rise estimation is perforned in three
Hencl e ST K et o Breu anddel i LT gl R VTP calis
mas&ig@eemhm for estimation of certain power quantities

that are needed by subsequent processing blocks. In

t he present enbodi ment, the estimation is a so-called
suMhpRded Kal man filter. Specifically, the block 51

recei ves a nunber of inputs 6 IA-E in the present
It is aanddpetit ot peasamrinegdntign tmevammmead leascreilveecsotrmtadithe problems

S R T TR R I S e

factors for channel i 61C, nunber of codes for channe
i 6 ID, corresponding to code power to interference
rati o commanded by a fast power control loop 6 IE, and
provi des outputs conprising power estimates 62A, 63A
and correspondi ng standard devi ati ons 62B, 63B. The
out put 62A is an estimte of a power quantitybeing the
sun1of nelghbour cell WCDWA |nterference power,

CNALSNINR AA " . £
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di stingui sh where in the receiving signal chain 15 the
error occurred. If instead powers are neasured at nore
W@ b@n/o2ases st age, i.e. at at | east two positi onBCT/BE207/050570

recei ving signal chain 15, nore information can be

teis afiy B by of e BRGERIREN o BREVIE ASUEHERLS oBiffod thgy emables
efficiéh®hetdrattnabyoddes © mbbildQatics i sidegiosichiead e fflainnirddsmission
Furthernore, it is likely also to be able to |ocalize
and capdeitf-aul t to be present before or after stage 12B
This is further illustrated in the diagramof Figs. 6A
and 6B. The tinme evol ution of noise floor val ues based
Thesearbjeveamidreeinen trs obtaistddyethd adtlenddind 2gstah akse.oubingheappended
. illustrated . as curves 103_.and 104, .respect.i vel in
claim{ 1155 (4 ProHe T 400K SREcB Of FPeror S E0dd: Bt VP spRpt iyl gen be
increReS R RhBehiMdt Phiddict A9 Abt JARdiBIR 16 trhSnfiUd tot RErsSHiBHNAL same
handling units 11B-D. In Fig. 6A at tine tl, the
code duringeont A [aknsised atretfiodpadhvatee sueheaseantistensityevadie, tegmated per
2E sents. a.strange behavi . .
wer A8 BRI ISR R Py RS S Kt con
be usédd! | ows a nore normal path. By conparing the curves,
it can be concluded that a fault is likely to have
appeared in the receiving signal chain 15 between the
%ﬁ@ rﬁﬁ? f b dtRAFun&@iof mdyin@0¥e flrahbRrsgNH. MAC-h
Foreha FF g gﬁpggégﬁé-D. Ana 5%39g?y,e?%ﬁe eaolut?%n fors
buffealeotihpackst driedlitiomne. afimbai cfeetrdnsmissionk.ues Thesetdnated intensity

measurenents at stage 12B a Fi S5, ar
value{ci e rea Bt e Basiigs s PESCH tdsdor firal  H-OCH tess
operalibf, anfiBaayRIFodkd i&ﬁ'l%‘d?ﬁarﬁffc e@RGthistiBR pRRE$sCHe. which codes are to
behavi ours at tine t2. The unexpected behavi our
be usgdhbly whichgiserrduring thiagnd futeregrldsent . Since both curves
are suffering fromthese changes, it can be concl uded
that a fault is likely to have appeared in the
If ond EsRIiY oY ai @naltilighednthidshdlef Whee tHeahfeblicll ivRamlrésra void

Bosi;ion, i.e. in the antenna or the signal handling}r
code pleicking oAV ol ugersreneugh useiscas bote-#sigaed 1 pdiffereat erds. Hythe
. ot Lo
cse YA RIS SOl fgblfof SR s v
utilizh@shuhesahelyd, fedandther dodel i prefietabtit made availablb ésrmids-SCAHhkeys
can, as described above, be utilized as nutual node

operatiofe evol uti ons, which enabl e some kind of spati al
determ nations of faults. In other words, data
representing neasured recei ved powers at at |east two
positions in a receiving signal chain is provided. The

1,0l L Se ., then conprises
BR“ﬁﬁﬁgﬁﬁkﬂ?ﬂg”nggaﬂgiﬁ?ﬁ&hgg e floor values for the at
The pré@st i WRidRGSilItHoW e debbRBERL IR ¢ldr®Betti By Wag 'of Byn ienik@s ed

on a conpari son between the registered tine evol utions

examplestand widtreferdnge b heiaseonipapping dsdwiags. of whish: at | east
two positions. Noise floor determ nation at severa
positions is particularly advantageous in systens

- FigPr esevibwilustraGs ¥ e¢lludirtedis inktworlViviEler sadlingbel €€ Mobileiststions are
utilise receiver diversity. M MO radio techniques

enablgd\ip gernmyigate h’é@ﬁiaﬁésﬁﬁcéleﬁ%%atl%t%o%e separ at e

P D e O Ak O B P AT 8 on modes
in a celibltar déo Histenstanéans are as uncorrel ated as possible

.at.the receiying receiver branches. This can e.(g.

- Figh isghilo Shtp Pt SRR Dna oS ot ey o system.

and/ or by using transmtting branches that are

| ocated at different enough |ocations (spatia
DETAILEPHESGRIPTR@Nadvant age of the M MO concept is that

if the correlation between it streans is sufficiently

| ow at the receiving end, the capacity can be

i ncreased by a factor equal to the nunber of

transmtting branches. This is due to the fact that

o L

o o .



10

15

20

25

30

35

however, still providing noise floor estimates for the
i ndi vi dual branches. In receiver diversity

wappbiozwadd ons and M MO, the receiver branches BECESE2007/050570
ideally uncorrelated to each other. In reality,

. however ertain ree of correlatjon remjns. B
in Fig A Pdeiasdiot ddsarmeno, i Ff Pt TS shppehe
systerfXP0es éR8lcties m&h@nﬁ aENBCOH eftanedd TRBEY 200 bdtBprises a
noi se floor. re particularly, the correlation ]
numbgppkhrse stations. Bedelad P bivhereof pre is depigted éniFige i Eaghibase station
r
101 i HE el VA 30 B ARAREAM Wb B R B PG s 105
User eaqutipments UEonaroping evithehalid arvetage hiee of aibage ssatphelbe Bk S@tion
covari ance | X. Fi.g.. 7 i]lustrates one enbodi nent
101 cGRPgSesgHTHOMLt | b o i et oo G PO BOARISLTS B pase
statioRQOPCEnPAsds A unftel 07 TESE&RatiRY BRUOATof ih Thd QiSR! b?f%éaf)ase
_enbodi nent, the noise floor neasure is also used for
statioh@ads deseribediman ipdetpibbedew. I n t hi s enbodi nent, two
recei ver branches are present. Specifically, the block
5 1 receives inputs 6 1A, 6 |IF conprising the neasured

In nofrASIChOtLHSISTEH 1 dtefitidn B ax (R iMRLimber oft IS PDSCH codes used
recei ver branch 61A and the RTWP for the second

by the bessistatien P hathige! pre forpxanenle panally dividesebysthe émepdicnum four)

: i . I L s . ¢
oers L Ll A o i 7 AP RTEL A0 O B0
usingS-SOICH eeyserationg Thevefosetitsis thpgroineto @séfulipbsiznGRdcodes to the
HS-SEEE! 1R hatg et DIPHGNE QPAO! G954 D8 S Aok SSLH less users
or befwdeh B u@fs. @ power quantity associated with the first

recei ver branch. The output 62C is an estinmate of a
power quantity associated with the second receiver

br anch 63A i s asapove the estipmate .
Hene R CHSS oA ReerS SRR e ote e podeh BY ke saton 101
in sudteL &by Biat DirppCIgR Ad shigatut Riéte £3GoihdlebpepEntihdBeRode
recei ved total w deband power (RTWP) of t%e second
strucuggzei ver branch. The power estimate 62A and the
standard devi ation 62B are provided to a second bl ock
52A associated with the first receiver branch. The
To adhivvera resbmiveion paRén aidrd Meard ha dREapieiviithé 1i98/cO8dXtAicire
rovided to a _second bl ock 52B associated with the

.. p . : )
exists@pestimatior alegathny fungtion agdeseriled ek sanchsriesed ldurdn grlar to
i tionaliti f i .
even fread RIS RIGTE b ekt SRR Bl RRCRBPRERRRTF 1
estimagoothd 1tddo ck shSAatbmding2Be settjge he@lsne spehii incthe dowe hink.
val ue 64A, 64B of the power quantities associated with
the power estimates 62A and 62C, respectively, i.e. an
For eRBRPRXANEY SIPVAIng&nH daphiGe MU Rafel AMR) ddliet MsSin 1
enbgdinent, thé%enexf%en% valug§(64Aq)64§ a?e 8?%3?gég$nne
a certan @tivey pee ti veg tapacketbliide thdsnared ¢5&B.20Mdadtivity date of 1/10).
bl ocks 53A and 53B al so receive the respective RTW
By swmmingthe togd Actiyity B8Conadentdie sasiso Cinate dxanple ¥2iR). a measure of

viati ons 63 d 630 The,third bl ocks A,and 53B .
now G A pR< AR PIEs B Spd iyt PR 38 G hum i
lowef 1hag a KBRS b (e edhoN hBdarhbBS-PSEMaan bt hsed Micatth®thrhold is
X %gg third blocks 53A and 53B are outside the nmain

exceededfngyy ISP ot isiastienad tathe naw v#s-be noti ced,

that the bl ocks 52A, B operate separately, i.e. each

of them operates in the same manner as in the
In a mefeond embodimeht the gervite 1diolyeey eode, takeng Voldt aslikamkleSis basesl on

one & QPHWEPGEQ?CE whereean the present enbodi ment, the
%8 h JE G lfowhe PrRfElerinc onpasses al | i nput
measurenents and i s designed to nodel also the
remai ni ng correl ati ons between the different receiver
branches. In Fig. 7, only RTWP neasurenents are
indicated as inputs to the first block 5 1. However,
ot her power-rel ated neasurenents and i nformati on can

o o .y .
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code powers of each channel of the own cell can be
exploited, at the price of a Kalman filter with a very

woe@b/ozaseer . The treatment of WO 2007/ 024166 aPciI/SE2007/050570
conpl exity reductions of WXR007/055626 can be

eneralized es of the present invention
Thenﬁpg g§ﬁ?§"%@°ﬁﬂ%XPF§]%£§crlbed here bel ow. The RSEPS
ThepﬁkgfﬁnbmgﬁkrTlﬁ each receiver branch, are repl aced
wi th code power bl ocks, one bl ock for each channel of
Retranspussi@ts| . Each code power stateblock has its own
Buffet ROLyi dual nodel ling of dynam cs and systens noise
covari ance. The RSEPS neasurenent equations, of each
recei ver branch, are replaced with one code power
.easurenment for, each chanpel of t.he own cell. Th
Addi R T e R8T S AGH ERRASE 1N Abe end]dieregircan
be takkR ifi®¥&oust. 9. SI R neasurenent definitions from which
code powers can be derived. The details are omtted.
The treatnment in Appendi x A and B was based on the
r I
The kg@{:&% rnjg_% %e%%ﬁg;ﬁ F[St Igl%s(g %o &Ip gérllg%lfcgm?ﬁ) t?\@ ?otalr@llvﬂ:e load
aboveaFbitlidrathy HS-PDSCHMoye titsigrgndnh a;tprﬂfatdbﬁr a)nltlsudilhat upidated for the
dynam cs, and t he neasurenen Elﬂuatiogs,of_é‘géa are )
codesd g SRIEFhEYCP Y BPFHIINE HIFTSW] e OB e iSEYSoed langer period.
Appendi x C. All quantities have now been defined and
the extended Kalman filter can be applied with any
In Figc @arbifloat ¢hart ikbrﬁstrsatiag stepopteformad wirem sertehiegbetweeted normal mode

[ to endi ces B.and . The gener .
and o 5 SR Gb 0o R e ey & st 01 RS xRl users
ina naﬁﬁﬁWbpér@ﬁorﬁmw infeix RRurR ufn®ed dfScoldBs 6 JtRG@hdib RGource
signal chain of a wireless conmuni cation conprises

such asgaviey andweigpalingverhend reguirgdiyormaistaimepsiratog ip pelow a first

o AL Py BRI 1 A b
thresidl@Ralbe, ah@bper@tondah doM@{ueGh a hbfkal intaleaioperatidn. Sléhmmd'er itis

part is involved in ocessing this data in _orde
determired &y €omppidRgad Bt B:B@U?n argxigpessra At the figst ﬂgaﬂthf’ld that at
least Jd?ﬁéoﬁﬁg 9&9’5 e% %bé wrhydpb e b¥% PSRRI R¥d&ofs ?ﬁﬁ)ﬁ%’i least

rangenent processor arrangenment 1S |

some&jﬂﬂmilsmmre aanslfen@ldeo niTeddSMH less modée.ngl e node of t he

comuni cati on system However, in another enbodi nment,

the processor arrangenent is a distributed arrangenment
Sirnilﬁﬂ?’m i3l Ma PBlicRaRflEREend SaR &%rtﬁé@@ﬁ%%ﬁchﬂ?between a HS-

ferent processors may even physi cal ly situated

SCCHtlesdinfdderapha ngimajgnade in hénammmn& ahqvah Thys tiehe sYstemys

hand %%&P%% Sgﬁgl Lher % %IF opg%aélog rrBd O}Pesr%g)?l}n%fn Shmber of codes or
otherWhdi6 lr€d%rce QIR [ﬁﬁtek @ﬂd siysdlR@loverheaizguised® Adintain operation is
arrangenent 90 for _supervision of faults in_ a

above a seqoni Hageshiolghvalue: Thrashold?, asKetermingd @y remparingesecond function

with ﬁlre s%@&x%qﬁr%ho%) V%lﬁé tﬁéJ ré(t'iosh' Wil c%n% !ntI?S 'Sa‘éﬁl #ess mode of
nprised in a no

operatiramt ]T_enoww@htels ﬂet@ﬁﬁﬁiﬁdl bsz abmpm@satm&m ﬁmntldmcbf$x1st1ng users

.. enbodi ment a radio base station BS) 20. e RBS 20
with thesgeqnddhreshold thagat least sgzpeyP @Fw% efr%leq %ﬂﬁé@ﬁé&ﬁeg normal
mode29f op’éﬂﬁ'loh%t [oe0s] @61% Q¢ iHeQusdls rha§ et trABR A e RoARalanshel Fhe

her connected to a core network 8 1 of the
first wdrseb@gisfuo@mmdclmeslmhdwsd &mdzermirtiee switchingbatweengbe two

or . supervi sion auI a.r nek.S . ain
modcsdip PEae 1 Baitlodls bR st Ml ey
neasured received power in a receiving signal chain at
a nunber of tine instances. In the present enbodi nent,
the means 92 for providing data conprises nmeasuring
nmeans 93 arranged for neasuring received power in a
recei ving signal chain at a nunber of tine instances.
The arrangement 90 for supervision of faults further
conprlses a processor arrangement 9 1. The processor

. N a o .
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base stations. The enbodi nents descri bed above are to

be understood as a few illustrative exanples of the
Wpe@smeeass nvention. It will be understood by tPOEEE2007/050570

skilled in the art that various nodifications,

. cqnbinat i ons, and.changes, may be . made tq the,
In Figg %%EPW‘&?% SRR 2 ar%ﬁs—mf? FYGHIEH ot %‘l‘gﬁé“ BFYSio
suppd?fis £ A -SOWA M s gﬁgslhﬁsiﬁﬁ‘ infdde Wralsers§h & RSO HPRE mode of

solutions in the different enbodi ments can be conbi ned
operafign.dtirsein acsierf 3Quthaldadresnenated by eadvingt saleleympedsTii lead can for

. . ent .invent i .S, .however.
examlihe ERRREY oG STLRREN oL BNFRY Aoy AR Ry pfhe tond
such &TPAPk @ ek ASEIRS niierdetis SdarinSmikion dbtdfdr fVek etd. Neftifl @rstdpB03

provi de an estimate of the residual power in the |
for eagh @?( hgjavpigabes cades the cambiried loadchy; ajigsetsssigne \adha particular
code RAMREmIAeAUs the received schedul ed enhanced upli nk

power (shared), and to conpute a noise floor neasure,

typically a two state nodel for each branch is

i.ntroduced. The selection of states .i.s, as usual, ...
Next B BisRPa0: caep ARy rcr 1A BRT i & Pous it a &gt T gaidifign that the
estimgleakeditibadl |6HR%QEEDBS thHehewRBERdandeaitpSbad 6f thidlode together
. describes "the rest"” of the power, here denoted the
is belpwgy thrgshold salue forithat pagicutar sodspNewt invester 307 Hietnseredure

. y ‘ by . ¢ o
contiAghElyr bEdIEIIHE IR A bad ortaBELAR dorBR mEBRR Req fokeshotd
for eash @bdxs ks tuadfer pparicHaacode &y exctdied odner® nite€ @ssatdihy that
sit%%ghethey need to in¢lude a nonzero nean val ue.

particglig o 938 dned toanothes gafs- dnoode anasilable g transter such users
toanggqgggﬁq%§makg.is assuned that any power neasurenents
defined 1ogarithmcally using e.g., the dBm scal e has
been transforned to the |inear power donain before
processi ng. For the selection of states of the present
exanple, this leads to the state definitions: Here (A3)
In eqtiffoRrfSrmt thid éhh. beRRERORAMB Follds) denotes the state
corresponding to the received schedul ed enhanced
[ = kink power of receiver branch i , that is measured
- the logarithm c fractional RSEPS quantity,
'Z§R EPSPqower Dynami cs, i (t) dﬁnotes t he power state
- Lo4¢io85PEs* t hat are used ! nodel Iing of the dynamics
S :Sefvitcha power that is expressed by the RSEPS quantity,
K_nﬂqzmye.%%yg; branch i . This dynamics is described by
Y t¥'¢e8 RSEPSPower , i and RSEPSPower , i whe, re
tAhe tinme variation is introduced mainly to allow for
S"=Eﬁ¢wintroduction of time variable adaptive spectra
anal ysi s processing, as described below. The quantity
7, - NBIRPSPAv®R! by uieri S the [egrless noise (i.e. the
NL stgch tic nodelling error) of the power of receiver
NUPEACH ¥°€"S corresponding to the fractional RSEPS
=?Kznhgé§. The notation is the same for the quantities
Va Y”d¥dcribe the residual power. At this point is
f: fwaiesased that the quantity that is to be fed into the
i oi se power fl.ogr estimation steps (one for
A'péggﬁgggggﬁvgr br anch) iébgﬁven by the estinated
rix  mimeber @hapranspissions 1, ... N Branches , and the
bhbgﬁ&ﬂ@ﬁponding estimated vari ance (see below) . The
final result of this subsection is the state nodel Note
that (A6) is a special case of the first equation of

3)., since a(x(t)) .= A(t)x(t). It remaing to_define
The thidionsy ot 4 m%»? %ﬁ’@ﬁf podt B%theh@“ﬁi"ofé@ spfilged These
retrafbuEior Ve, forexBRPR! s @n@h valiletRat CBHIASHAI 18 cbuTRAkvel.

random processes. As conpared to prior art,

correlation is introduced between powers of one

recei ver branch, as well as7 between powers of

di fferent receiver branches using the system noi se

covariance matrix. This is a situation that can be

expected when Rx diversity and sonme variants of M MO

o s . o Y

=



The nmeasurenment of powers and nodel ling of neasurenent
“K)ﬁﬁM@gggnces here bel ow are described for a %kﬁ%#ﬁmwma570
receiver branch. The reason is not to obscure
treatnent wi th unnecessary detail when the neasurenent
cusse The sjt atr n for .

1 the fag e Reser FGn LiesRU T e T B0 oG8k BVdaRiFo e ass B HS-8CEn

users f‘cpéf B%F&%ﬂ@d&é%&%&aﬁﬁmﬁh ghd @rﬁl&ﬂﬁrh&ﬁs thelc8d@Maitl AN can be
embodi ment using both RTWP and RSEPS measur enent s

mcreased  aHatiesrhagé higherlogd thap thengiMersthresheldedhigds Hustnied in
terr%odiment. Recei ved total w deband power {RTWP{t))

€qUaQAd t he recei ved schedul ed enhanced upl i nk power
(RSEPS{t)) are assuned to be defined according to the
3GPP release 7 definitions. On top of this,

if L, pil bphereesisn weaduf-edened. ek 5d fper f or med,[€44hedi at el y
after of even before analogue to digital conversion.
Noti ng that the RSEPS nmeasurement is typically

r
EquafP o g Dl e TS G N bad il of a
user. Hbe/eserm%thtn inputi pataanaters suchi s powsr u:*'agalandl na¢rferénge levels and

simil{yranait 40064 [qile TyepprEdmestald Veuf B banafinh 4 ARG g hpgpsed o

accoxﬁplfshtmergﬁ%%ﬁzcﬂ%'%bﬁxso f branch i , e RS E P the
correspondi ng neasurenent uncertainty and g RSEPS (.)

i s the quantization function o f the RSEPS
caual BARULE e%%wmdee RTWP neasurement i s simlarly
qual P hed e Mhets“t he RTWP i s measured in dBm and where
equalahhrep@warficiertcedar i abl es are in Watts. The notation
paral lels that o f the RSEPS neasurenment. The
measur enent di sturbances are assuned t o b e zero
i ' aci
Using it rqrma t@f?rﬁinsggtgﬁg% éfﬁﬁ!rfb@d thﬁ{]‘\gghaglgmﬁlt él_yétr%gi (‘VbIP) @ap city
and thsepaeity ofrsiniladrservdeeans tpwtessarily lisnirdglue ¢e eatle ShﬂrtagfreFunher
]g sent enbodi nent ng$%ith ] Cc relative measurenents
the inferferenserspread gersst il &% gi nal definition o f
(Bl) i s retained, with the quantization effects
negl ected. This gives, after a Taylor series
expansi onwhere Here RTWPi power nmeasurenent (t) and
RSEPSI power neasurenent (t) are the artificial power
nmeasurenents in watts, that result when (B2) and (B5)
are solved for the state variables. A simlar
treatment of (B2) results in where Furthernore, the
cross coupling becones The nonlinear neasurenent node
with reference to (3) is given by: Code assignnent in
HS- SCCH | ess operati on node TECHNI CAL FI ELD The
present invention relates to a nethod and a systemfor
assigning codes. In particular the present invention
relates to a nethod and a system for assigning codes
in a cellular radio system enpl oying a H gh Speed-
Shared Control Channel (HS-SCCH) |ess node of
oper ati on BACKGROUND Today nobil e broadband services
over cellular systenms are becom ng nore and nore
common. One underlying reason is the introduction of
H gh Speed Packet Access (HSPA) radio bearers in |ive
networks. There is also an increased interest in IP
Mul ti medi a Subsystem (I M5) based services, such as
Voi ce over IP (VolP), and Push to tal k over Cellul ar
(PoC) . HSPA introduces the possibility of downl oadi ng
and upl oading data with a speed of several Mits/s,
but there is al so standardi zati on work ongoing in 3GPP
to boost Vol P capacity. In H gh Speed Downlink Packet
Access (HSDPA) a shared channel is enployed. The use
of a shared channel results 8n that severa
channel i zati on codes are shared between users on a per
2 ms TTl basis for transm ssion. |In HSDPA the basic
shared channel structure |ncludes a nunber of codes,

I ~ N L L T T T .
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but since they use the sane HS-PDSCH code this is not
possi ble. In normal operation the code assignnent is
wW@lowe/02598 he fly by using the HS-SCCH t o poi nt POUSEZ0NE050570
HS- PDSCH code. Today there exist no solution to handle
CLAI&E S situation. One solution could be to assign x out
C possi bl e HS-PDSCH codes, for all Vol P users, and
1. A n@étﬁo@&m&gﬁiﬁg@@d&s@oﬁ(\)seFQB aQkEtEr (2BRsySRE) opefdtMieGR & Hi

such as rowsi ng, etc. It should be noted that the
Speed(&Sab & He tesnarode pheparationdiharagienizes kyathe steps of:o users
0
- detelialfE GRF 02 Fe sPRGH AR b Gef B AIALa AN AR
systedllmihls $ECH operatioansdk dridon is |ess efficient. Wen
he nunper §f yo{qlz users. i ncreases and dom nates the
'aSS'&"#%&?F & (30201 éhep‘}st%b‘é‘HF?H"f‘iﬁ 5 AT SHEFS load.
transmt to many Vol P users increases. And since the
code |imt is fixed, there is always a chance that the
2. Theymethofleccordide ¢o dnive éocharheterieckia thatthe assighed oede is a High
- S | ess ,operat on a users per TTl was
Speec{%sgﬁ 9“?’?51@( @@ﬂ%‘*#ﬁ%ﬁgﬁgsgmfg % he standard
stipulated that each UE only listens up to 4 groups of

codes (HSSCCH channel s). Furthernore, it is not
3. Themethod gcersding & aipr elzdeiind ugepharantsrized Hethabthesystem load

a3y SO o 5 Sl B AR A B

packes afiylaktime) ﬂumbSUM\/ﬂ%RYarismlssB)n&nranbrjani)mf ugalge, gndésterférence
i nvention to overcone or at |east reduce sone of the

level.hr obl ens associated with set up of many Vol P calls in
a cell of a cellular radio systemlIt is another object
of the present invention to provide a systemand a

4. Thmatetimd atctmdmem@bmxesf céanfnsdu emchasamtgmmlrm e St::od)és to

e..stati

- deepiiai B0 i age Baffalft ol RELSL By o i sl e

are obtained by the nethod and systemas set out in

t he appended clainms. Thus, by providing a good spread
5. Th@mmrasccpémgé@al@mﬁh@haremenwgabﬁh@vf Riusgd Codgis grgermined to be
2
abovd & BIBBREHNED (i AL Eold Mk, ShO6Emble JsBroNRliahi 8 bk Bode is
re-assidied tb asdthactodet raf fi c | oad val ue such as an intensity
value, is estimated per user. As input to the
estimation function a value related to the current
6. Thls‘?&‘i’hddrth&@mg%‘a%FélQm%el U edharfQerigePHPIR stepRit to
he estimation function may 1 nclude paraneters such
- malasg avii@r lesddarfaflablic iBallelsed podds ek caedrthainfespdctize predttermiped
Gl % 613 ns, etc. The estimated intensity val ue
““28%?1“ Esi¥8YabYSt he network to assign the HS-PDSCH code
for users in HS-SCCH | ess operation, and nay al so be
used in the dynam c _transm ssion process, i.e. which

7. The sepskodsaceordingiie any eficlpimsahi énchasaetetiged By therftep ofind

conl R F B P T R Y las SO ot e coue
and cavippiafing suié chrhbinkd fgd ob a Yed-Rieradna] thenheldivaluser s can be
re-assigned to a different code. In the case that all
of the current codes used in the HS-SCCH | ess
8. THRRGERSd RBorREEL Bk 'P%ﬁﬁratctk@lz% iin taifiaQfed M&SB Qétgrmmed to be
yet another code is preferably made avail able f
aboveigpBUEdrhied ubheatanitomeshoBRy #Fc. DESCRMPTY WS(BSSIM to that code is
as %/g) S tlllfj resent invention will now be descri bed
re-aspigneg P ang by way of non-limting exanples and
9.A vwdeh(mefaraafeqelaf fadid g sRacATDpeperdithgdh aMigl Spedd (HIS-SOCH) less
is aview.illustrating a cellular radio
mod%ef %f%&'%ﬁéﬂé%‘%ﬁ'ﬁé‘lﬁgGPd%ﬁF Vers(04) Sreacteareshbi ed
to communi cate using a HS-3CCH | ess operation node. -
Figs. 2a and 2b are illustrations of a swtching
scheme between different operation nodes in a cellular
radlo system and - Flg 3is a flow chart

- Y o o - o
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operation. If however it is determ ned by conparing

sai d second function of existing users with the second
wa booestishgl t hat at | east sonme of the users canP@ESE2007/050570

transferred back to a normal node of operation at

of .t.he users e sferred to
- meggS T i 1 S0 AR Gl Ao P Cating with the
systeﬁthh@&l&B@@PU@&@atfdﬁrmﬁ&t gni ni ng swi tching between the
nodes may but don't have to be the sane functions
- meaaﬁ érl Q5 feraseepiag acedp b the eser/in| rasponge toFaiddetqropipedtsastem load.
illustrating a procedure for assignnent of codes in a
system supporting a HS-SCCH | ess transm ssi on node for
10. Ths eode acnorzdrrigSo SGﬁiH 9, ebsractedtized in tyaethatasgdgnedrdodsis d High Speed

Hnmét H&ﬁﬂs Ko q@%ﬁﬁﬁgpﬁiﬁ CreuE:rdefernined

u5|ng a functlon of a nunmber of paraneters indicative

of the load such as packet arrival rate nunber of
11. Thenvcteammdm torany bﬁﬂa@ns 9 evH). chaagterided byimeans Seraloted@iing
the sya?em ?oag based otnhoeneao\r/ %%any ﬁ ﬁ}ecfogﬁ?v%intg [ﬁ)?l%ﬁ%?eg%&g\%%g-ﬁsabuf}%\{ level.

users assi gned
packél@igvantinRonuriNeot tof rd- ﬁa@nﬁtsﬁ@ﬁ@:ﬁmsnﬁt&%vdﬁ Q¥AgdSAId inferference
assigned to a code which satisfies the condition that
levely he estimated additional | oad added by the new user
and the existing |load of that code together is below a
threshol d value for that particular code. Next, in a
12. Tat epd@éotdimg tprang eflcleen<cdAtlil nehansdtyrioed ber i odi cal |y
cks the Io for each.c de a ainst the determne
- med R TR TR HoSEIEe 1 1000 & BTSSR B1 4 pger ol
valuecode i s exceeded, one or nore users using that

particul ar code is re-assigned to another code. If no
code is available to transfer such users to a new code

13. Tlhe ng%naecrcgrtd%g to cﬁ‘armqlégtah%rﬁc e&'&‘é &y [née&nif]orgﬁmge%gé Sneicgr pore
userstﬁsslghﬂme fa cofle Bat\vibG@%ddn anbtbertodé (HREIfhEtsed cbe i4sRtermined to
:nunber of users f : function | : packet

be abarr P\Paqdetegfl@efl eahfatromhrestmrtm%re of retransnissions bl
:buffer Ievel The function in equation 3 may sinply be
the packet arrival rate plus a filtered retransm ssion

14. Thalnode dceprdingatioping ofislaansi® arl 3yeianactetria¢ed byul d apply to

buff.er | evel is larger thap .a ‘
- megr FRCHANBE 9T cophavaEbiaral 16 sahenerdahy presmestiyn
preddiSmEHulinhon dksfodivafi@sent code. n accor dance with
one enbodi nent, the code nultiplexing can be increased
if all codes have hi gher | oad than the given

lus r te on 4. // Lx
15. T8 Refridlogb SeER TS T PSRN “10 e
- medr§fat d:(ﬁhﬂﬂ@OL@BN@’ ﬁehbaealnynwém@ahgﬂetleaécmecesy hlMadess 4the
contribution to the | oad val ue of a user. However

partigylreiode apdicorpraringseidcombine loas tpGvase-deisamiacd Hueshold value.
interference levels and simlar may be added to the
function. The threshold val ue of equation 4 may al so

16. Tihe nodescconli Bewarntgin Eﬁh chafaceerized b@ brjrmt foteg-asighin@ ®he or more
equal omer usage %ﬁde eq e of traffic

a

users AsHEn s g RC L 8as %Pdgygs%]t‘émge SerbBuc Prdsteamined

utili2Mibh 1HR4&AbM Va@! system (Vol P) capacity and the
capacity of simlar services is unnecessarily limted
due to code shortage. Further, the interference spread
per user will be decreased. CLAIMS 1. A nethod of
assigning codes for users in a cellular radio system
operating in a H gh Speed (HS-SCCH) | ess node of
operation characterized by the steps of: - determning
(301, 303) the system | oad generated by a user
communi cating with the systtemin a HS- SCCH operati on
node, and - assigning a code (305, 307) for the user
in response to said determ ned system |l oad. 2. The
nethod accordrng to clarnrl characterrzed |n that the

o ~



