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WD 2009/ 025595 1 PCT/ SE2007/ 050561 Supervi si on of
faults in a receiver chain baﬁgd on noise floor
woiwbesspsig TECHNI CAL FI ELD 5 "The present i nvEEL/SB2007/050561
relates in general to nethods and devices for
SUR§ &r%h?goﬁngff ?Hh&tgegﬁcgl ché?v&ﬂrrghgf‘ﬁ based on noise
co nicatiop systens and’in “particular in recelving
SPrcﬂSPﬁgoFﬁnﬁhe Wi rel ess comruni cati on systens.
10 BACKGROUND Faul ts appear occasionally, also in the
nost high-quality conmuni cati on systens. Many types
of faults do mainly fect only the node in which it
is situated. I—b\A/eve?EEﬁ%\HNI@%ECEIE% in the
recei ving signal chain may 15 influence quality or
capacity also in other parts of the conmunication
THY sp@Fent {dddtidn toatELCRPt el & SHMBbASBYNAN devices for
many situations be interpreted just as a signal
supgvsiepeard daditodetnedion omsvirtlessscdromunizgdioat spgtems and in
s.and interference, |l evels are.available in.man
Pt Rl B el Mle sigRl Chotfiy iy R ufF It Sommpicition systoms.
i ncreased use of power, higher 20 interference |evels
and eventually | ower useful transm ssion resources. In
some systens of today, BAGKGROWNDested for faults
by separate testing routines. However, such testing
events al so reduce the total available transm ssion
r t b Y, o
el RS AR REr R on ity BEEIn Pl TESt e R AL, Sofgpunication
sybteuh$.s Memnyn dypepof fanitsope rabirdn afeddi ddlgr € npdet 1 which it is

ar re difficult to find., Also, when a fault is )
sifhadea tIEOWEV%?’e RHltsi RCqUFERE Viln§he| FergivierRaisignat chain may
. ﬂl‘lf@l‘l&al ) -.ef t i i . .
lrlchai n t(%\%aI?%ﬁ% ??’% eglrtg fag%ot angﬁ%%g?ééplﬁ%b e%hl%n cgﬁ%{‘ramcatmn
sysfictmwi/y dhedfs igottmumieception of st esignals mdpsint madny situations be
in%%gervisi.on and faul.t detection often is insufficient.

5069/ 0985985 22pEHHE2 BB 052 SUMMRRYECLHUGESecMeans  for
re@hlatitg HoRRER! ahv etdrfitehset f%fk}élslt Are’ QVAifeh1eM Wethy systems

nmet hods "and arrangenents for fault detection in
todass euvd repch gnédult aapsthus eestitam mcreased use of power, higher

interference levels and eventually lower useful transmission resources.

In some systems of today, equipment is tested for faults by separate testing
routines. However, such testing events also reduce the total available
transmission resources. Large faults can be detected by sudden
interruptions in the normal traffic. However, smaller faults or non-optimum
operation of different parts are more difficult to find. Also, when a fault is
known to be present in a receiving signal chain, it typically takes some

efforts to localize where in the chain the fault appears.

A general problem in prior art wireless communication systems is thus that

supervision and fault detection often is insufficient.
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5 receiver front end out to the antenna. A further
obj ect of the present invent ié)n is to provide nethods
wa@emarisahgenent s whi ch are opeérabl e concurr eptT/yE2001/650561
the normal operation of the comunication system Yet
a further object is to pgem@gAreyhods and
arrangenents that do not etrinmentally influence
traffic quality or transm ssion capacity. 10 The above
objects are achi eved by nethods, arrangenents, nodes
ARy Je%ty%f Hhe PREsoR i tn Fe thke| tesrpvide émpreved meethods and
r @S, 14 b LSt . od f.or .
o e ot Tl Pefectldf ip T2 e MBERI XhdiflS i from @
regeivel efont oemdnbuiat tontheomprtesnsa. ph oftirdheg ebjedatef the present
._repr.esenting neasured 15 recei ved powers in the
inpEREPG: iy G RVt oS AbFAREFReRES Ehighoase operable
cohe@ir P (0 Qi rth'%eﬁoﬁﬁﬁp'bb%fﬁigﬁto? et dHnfh ﬂ:a@%'nsg stem. Yet a
floor value at a nunber ~of time instances based oR
furtherdatbgecte pise gontpnoyidre aswtedd s eaaidv edrpngentents Athat do not
i.ne _evol uti.on of the. deter.m ned noise floor values is
AT d e ey TABIEC R BHE @ GrATETRRH PADARKY.
receiving signal chain is detected based on the 20
regi stered time evolution. In a second aspect, an
Ther redinyememiedtsr asepechieyedn byf netlods, | armngeasdnvisngnodes and
jagnal chain o W rel ess, co ni.cati on conprises . i
YIRS oS PRyt et BRI CHA G e el words, in a first
aspeegi ¥ A8 cBOYE ok s avif6R1 ¥ RELIBS 9A3L (Ralvin tsi%ggp chain of a
nunber of time instances and a processor arrargefent.
WiTRlgsp CoOERBSBrCapn pnyepeints iproardiaggeoddor rejetesentingnmeasured
.NOJ floor walue at.a nunber of time instances .
re g8 TN e s Pl ISR RETRT i it RBBBED8Y Lime instances.
Thigonethod ferth¥raset peised dedO@RIMAL dfn hBldch@oRTARRIEAa number
for evaluating a tinme evolution of the determ ne
of kigne anslagics asrsk oandher dataieepresentingnycastned enceivofl powers.
[ e lving. signal chajn based .on the
A B blsith ot S R g3l Boo Bl B FheBleiCand any
ocuuirrehessofcanfaui gatthenresygsliag sisAAPEhERS i@Metected based on the
arrangement accaording to the second aspect. 3 WO
reS8eF 8 5595 VPEFI8R2007/ 050561 In a fourth aspect, a
W rel ess conmuni cati on system conprises at |east one
node according to the third aspect.
In a second aspect, an arrangement for supervision of faults in a receiving

signal chain of a wireless communication comprises means for providing
data representing measured received power in the receiving signal chain at a
number of time instances and a processor arrangement. The processor
arrangement is arranged for determining a noise floor value at a number of
time instances based on the data representing measured received power. The
processor arrangement is further arranged for evaluating a time evolution of
the determine noise floor values and for detecting any occurrence of a fault

in the receiving signal chain based on the time evolution.

In a third aspect, a node for use in a wireless communication system

comprises an arrangement according to the second aspect.
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5 One advantage with the present invention is that

conti nuous supervision and fault detection can be
w@eooboessexl simul t aneously to normal operati on, PCESER007/050561

where nmeasurenments that in many cases already are

avai | abl e can be utilized for analyzing any

appearances of faults. This nakes it possible to keep
Inapfopd} anpactata srireless sommanieatior wystertcBRpERes at least one

nﬁ%@%@%}%&z&@?’%&g&s The invention, together

advant ages thereof, may best
be understood by making reference to the foll ow ng
description taken 15 together w th the acconpanying o
Oxne a%li‘f?g”gt,agﬁnwm ¢he prasent inyentioshismdbpt emdimngusfsupervision
| [ I Q [ ' syste .
] 8l QNN Bafl, B8 Dot d TR0 ol imagy operation,
argl wetdredmeascoediongstthathie piaserhsesvdrdddnareébviable can be
.is?diaiamillustratingatima evolution of a _
utflizede 191 gpplyziRg sape annearances of s Hpisgreakast itapossible to
kel | ieRE a5 t eterm ni ng of noise
floor @?uees;n%kégﬁg%??g?gclﬁgpn%yﬁg drawi ng of a
receiver chain in a wireless 25 communication system

FI GS. 6A- Lagr iJlustrating tinme evol ution of
a noise fl ﬁﬁ%mﬁé%@g E‘%EiDﬁA\WIN@ﬁnts
in a receiver chain; FIG 7 is a block diagramof an

enbodi nent of an arrangenent for determ ning of noise

THel a0feritadnleSogdth@r CRITAL RhARer APbiBYE! 8MA ARG tAEEE B eof, may
30 diversity;, FIG 8 is a block“diagram of an
beghihsdimslerstsodabyemakling refoemeni wathodolywimgndescription taken

I . t he present invention: 009/ 025595 4
to%%%% g%ilglg'}%gfd?ggfgﬁlamﬁ (#%av%tmlglsogkwggﬁé'r am of an
enbpiinent iof aa PIRELSEO! drawiddIeMeslandtCRWdd R a cellular
the present invention; and FIG 10 is a bl ock diagram

COBYMYRHHEN SHBsdiment of a cel | ul ar

FIG. 2 is a flow diagram of steps of an embodiment of a method
according to the present invention;

FIG. 3 is a diagram illustrating a time evolution of a noise floor
measure;

FIG. 4 is a block diagram of an embodiment of an arrangement for
determining of noise floor values;

FIG. 5 is a schematic drawing of a receiver chain in a wireless
communication system,;

FIGS. 6A-B are diagrams illustrating time evolution of a noise floor
measure determined at different points in a receiver chain;

FIG. 7 is a block diagram of an embodiment of an arrangement for
determining of noise floor values in a communication system having receiver
diversity;

FIG. 8 is a block diagram of an embodiment of a cellular

communication system according to the present invention;
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communi cation system according to the present
i nvention. 5 DETAI LED DESCRI P'grl ON Thr oughout the
we@eionnesseli scl osure, bold letters in equations PEF/BE200T050561
vector or matrix quantities. 10 In the draw ngs, the
saneFICe! & eficea NWIREE SdBatsedf T 8h LAbO@MEOAt of a processor
corresponding parts. In the present invention a noise
arrppgemealt gecpsdimg 1o thalpfesentdovendengenidon 15

pur SqnTh 0j flpor is typically determned i
di f?g?gn Osyllggtpérris)ﬁ)%gr Cﬁ%%r mopﬁearnc?ti%oﬁg}bogﬂ#qr&e of a cellular
copnes afitatiensyispémodcadriing t@the Wreberdt BRRNMkior!. €Vvi ew of

where to find some exanples of such use. A specific
technical challenge in e.g. WCDVA and sim | ar systens

is the 20 scheduld j hannel s to
time intervals mé?@%ﬁﬁ;msg?gﬁ%ﬁbﬁm tions are
favourabl e, and where there exist a sufficient
capacity in the uplink of the cell in question to
Thyopgboutdhieaecer: dpddlokurd, riafléliletters in soneltioddesder to vector or
tﬁat eélr]%ting users of the cell all contribute to the
MR AHEPEHISS | evel in the uplink of WCDMA systems, as
well as contributions 25 fromtermnals in nei ghbour
cells. The load of the cell is directly related to
Int Hee | Arawingsentlee | see  offerteces amendelrs. ate aseér fdro similar or

COrret ain stabil jfty of a cell fast enhanced uplink
CESBHE PaAFYor i t hns operate to naintain the |oad
bel ow a certain level. The reason is 30 that the

maj ority of uplink user channels are subject to power
In i PoeSet mpvamien ya i meise aleonnfratire is rafifized ifoc rfeadesletection
Ihterference~and th ower .control .i.ncreases the
putﬁg\%%éfé; ?heo?§§F P8oﬁe1§p%f1ﬁ8gﬁ%c%'t\‘7§@“ﬁ%9\e‘1n |dé3%1T€fH«f systems for
mBae o tWer 2000925585 StHRCHrebe0 dcleBpsbn GRANEEIrtalvith a short
certain signal to interference ratio. If the | oad
revyigyedf Wherep Ringhsometxamples|afzhiatouan. uncontrol | ed
instability, a so called power rush. The |load of a
cell in e.g. a CDVA systemis usually referred to sone

A gpedifict jechnical ahallehge Ponvelz. ROVBMAIURY | dihe%ar $Y§hems is the
as_total power |evel and noise floor (ideally thérnmal
schefdene pyprrBRRgeRavPlink pehaenelsnitaedime intervals where the

interference conditions are favourable, and where there exist a sufficient
capacity in the uplink of the cell in question to support enhanced uplink
traffic. It is well known that existing users of the cell all contribute to the
interference level in the uplink of WCDMA systems, as well as contributions
from terminals in neighbour cells. The load of the cell is directly related to

the interference level of the same cell.

In order to retain stability of a cell fast enhanced uplink scheduling
algorithms operate to maintain the load below a certain level. The reason is
that the majority of uplink user channels are subject to power control. A
momentary increase of the traffic increases the interference and the power

control increases the powers in order to keep the received power level of each
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Anot her inportant feature that also requires | oad
estimation for its control is.the coverage of the
wa@edob/025Fhe coverage i s normal | )? related to a spersEi007/050561
service 10 that needs to operate at a specific SIRto
cHAMEdl Anan@irtdin ¥ignhl@o URkd &t Rk! rRRYINEANY 1bSAUIRGE is too high,
defined by a termnal that operates at maxi num out put
thi® weay lqaniv tw asruneomuphediinstatliteld scoadledgmwer gsh.
necessary to keep the interference below a specific
| evel. This neans that |oad estimation is inportant

Tled fsad of aculblagqs. 4 COMAAL dfdtba] i 08daB§tref@EQRoishme quantity
i mportant froma 15 coverage point of viewin the fast

relaiRedi® PAYCHt Pemeartentifpes.nkueh aisf iagal powes lerESand noise floor
: , | S8 | . and ti
(el PR B8 PG R s PSR Cont rol 1 er

(RNC) that controls a nunber of RBS s al so benefits

fromaccurate information on the nonentary noise rise _
Arbqt%ﬁﬁéﬁwﬂtanmfﬁaéhlrﬁ rhapelsqegatiaes bnd pefimsitian fonis control is
L f f.ar ant f roac f;0 timatio :
R e B B UL e USRI AORIBREIREIRLE T bR servie
thpt eredls iongpatdtenat b dpeciff@lSIRew fhadtidh MdrasdBet Bhofuplink cell
a noise floor yalue, 25 i.e. how the noise floor
boyidaryciratiger ditined bvea teamipal dhat ionsaatesy at maximum output
ri Si d . d Cti ribyti
PR B8 A0l L She Loy SO OW L 00Soby g keep che
intoirreese Betpw lai kpasificaiesla Tlyigi eedarvd rg¢le@ssoad estimation is

iEORTAAL SO £0Y oo JRePRRISURT oRbPEHEiATA tapertant from a
coVbidbetp it & rSfidy iANHOraQY %EP@HMiﬁ%Ve(gtderﬁQalllééH( Ep?iﬁlg( traffic in the

each contributing to a total rece power 1 n
RBRse Fsirdheonopd). thHde adniss3on hasomtypl caldd/ aomgegeion control

f..nei ghbourjn ells 31 within. the Wi rel ess
a5 Hiriatt shedptemertorisentalla dRARS At gomTors a mumber of
REB®sHIBOWe AR frofAbbOArAd: in-fgremb'tighsoﬁ_‘lt})%f %}ﬁentary‘ noise rise
nei ghbouring cells 31 also contribute wt
of Pl orti29896h 6nPOTHIEABORIVE6056E naiadiflvof megasumy power

detected in the base station 20. There may also be
ot her network external sources 41 of radiation.

Differerit Yisefult QEM(Z@CI%Q §68 eakigRatibh 0N hdgsd SRV PAlues are given
itself, and this termis typically denoted as the

furtbesdelowor. 5 In a mathenatical approach, a total
wi de band power neasurenent PRTWP (t) can thereby be
expressed by:

In the present invention it is realized that time aspects of a noise floor value,

i.e. how the noise floor value changes with time, can be utilized for
supervision and fault detection. Contributions to powers that are measured
in a receiver have different sources. Fig. 1 illustrates a typical wireless
communication system 70. Within a cell 30, a number of mobile terminals
25 are present, which communicate with a base station 20 over different
links 22, each contributing to a total received power in the base station 20.
The cell 30 has typically a number of neighbouring cells 31 within the same
wireless communication system 70, each associated with a neighbour base

station 21. The links 24 of the neighbouring cells 31 also contribute with
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Measurenment n PRTWP (t1=~PCode (t)+PE+N(t)+P
(t)+eRTWP(t) (1) l\/bastaenten% Ji Ni=1 10 where

weamde235p3 i s the signal power “of code nunber PCT/BE2001/)50561
is the noise floor and P + (t) is the power

ra@i%ltffécﬁ%rﬁ@ﬂ%oﬁﬁéinﬁéﬁaic@&l@ﬁriH&g‘é@é|s&a@i’&‘fﬁ out eriak may also be

sources, i.e.:. PEtN = PE +PN, 15 where pE is the

othgnmatwerk extergh sxtreendll sbmdiasioanFirplly satthem 23 arises also

i bution fr nei ghhourin el.l R nodel' s .
rr N Btk Q1R PRt By Kbl By hoise flor.
that a linear estimation of PE+N (t) and PN is 20 not
an observable problem Only the sumpE+N + PN is
Inoi5s eipdbrEaticah epProachi | abfetafeasde eands. pawer nolessurement
koor (basi cal |y, arises due tq thermal noise in the
RW@@@W&?ﬁﬁ“%ﬁHﬁ%Py}%%8¥Bvﬁﬁﬁd Y oneous function of any
of the conponents in such a receiving 25 signal chain
will typically give rise to a higher noise | evel than

nor mal | af,. agy point after the_erroneous conponent.
Fr om%ﬁ%’j@@&E%Vﬁg&fﬁéﬁﬁdﬂ& )+feFT3'6§)Jt is very (1)
difficult to determne if any fault is present.
However, by nonitoring or registering a tine
evol ution of the noise floor or a best estimate of a

wiities @°F(0ots thofeshat beweakIWodehANGESer 0, tAE)NR B€e noise floor
| evel can be 30 achi eved. Some changes may be

ar@X P&l (Apds bie NOSWBY cOREYHHBA S REMOhSighHcFin@Sells and external
i naccuracies i'n estimation principles or natural

sotlhaexgdas.i n tenperature. WO 2009/ 025595 7
PCT/ SE2007/ 050561 However, other changes can be used
as detections of a likely occurrence of a fault. Fig.
2 illyustrate fl ow di agram of an enbodi nent of a
net héjjsac"c%r i}ﬂvg’ to 5 the present invention. The (2)
nmet hod for supervision of faults in a receiving
signal chain of a wireless comunication starts in

whetrep 200is | that epniriloutiodatieome préserali sgureesuand P is the

recei ved powers in the receivef, signal chain is )
contribution from neighbouring cells. e t) models measurement noise.

It can be mathematically proved that a linear estimation of P**¥(f) and P, is
not an observable problem. Only the sum P**" + P, is observable from the

available measurements.

The noise floor basically arises due to thermal noise in the receiving signal
chain. An erroneous function of any of the components in such a receiving
signal chain will typically give rise to a higher noise level than normally, at
any point after the erroneous component. From a single value of the noise
floor it is very difficult to determine if any fault is present. However, by
monitoring or registering a time evolution of the noise floor or a best estimate
of a noise floor, information about changes in the noise level can be
achieved. Some changes may be explained by normal occurring factors, such

as inaccuracies in estimation principles or natural changes in temperature.
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provi ded at a nunber of time instances. A noise floor
value is determned in step 0O at a nunber of tine
WO pwbarsses based on the data representing 10 nEEESE®07/050561
received powers. In a preferred enbodi nent, the
HEREREN dthes Hi@esZth BRNNIPES Rtsdtfhh L8t r?glfikely gceurrence of a
obt ai ning power related quantities at a nunber “o
faulfst ances based on the data representing measured
recei ved powers whereby the determ nation of the
noi se floor is based on these power related
Figuanilivistesges |0 fIdefidd8m af bnBn@6Rlien?biod rhd®iod according to
determ ne noi se floor values 15 is registered. Any -
thgcpipscanctventvn. aline method foeceindrmipisn gefafawltaiin asreceiving

- e [ tep 240, based on.the registered

ST bRt o1 3 AR R B a i s o G BF In step 210,

dedat @presegnE0gNhcasaré®reasived Pdwehein eleStRefr $ibPBI chain is
evolution with a nodel tine evolution and indicating a

pregided af aanumherueltimgpmsfenceagAaase flmcencdubeswibgarmined in
St%;\? g%%? glste El?ﬂnéépgoff ﬁ%éj tihgganacr%i%u égs% go mtg—;:e: d{a{tﬁrepresenting

i On excee resho va

mexsited tsveiwyd pewfatk) In or ppdgeided dasedi@end, the determining step
statistical treatment of previous registered tine
270 BPTATES 2 SCRIM ] af obiiaing qewverTirdatesdanantifies at a number

' I ol .
o Y0 1 S I o B RESEN reiv povers

wistreblyah ecdeidirtriinnsion2sf thd abiset flyer & baséd o tisese power related
iIIustra}ted in Fig. 3. The time evolution 101 of a

QURGLERs- fifodiery aPle & EmeFEOUtiais of dhe Flgtarmine ayrisenfloor values

is 112 H’c_@r&fg'ﬁx Gchfe QY F 5'1%1{1‘? ihakye Iff%lemﬂ@ 8ignal chain is
refFativel'y slFowvarying, typically périodic,

detentedtinostepSAén, hemedadn dhe rapysteeedepapdantiution. In a preferred

i.naccuraci es in noi floor estimation 30 rqutines_or .
e”%%fﬁ r Isfefbfoégﬁ%m COEREYat GPEMRAAEL phokhe registered

tintOWaMRLtiod! with™8 hibdd Ehastdvordayhabien iflﬁfggt’}% Eldfault if a

behavi our 1s seen. Such changes can not be exp
mensuratigpatsaaing s diffarenet |batpeeat hegrepysteesd dhdeawdlution and

thé pBiekledfime Sl B isaria: o e 2080/ 35805 model time
evﬁ@ﬂo?ﬁﬁlgy/b@%ﬁﬂ of %)drﬂg ‘?Qé&ﬂ olYa %tgﬂgﬁgaﬂ%ﬁ%&[ of previous

menti oned above,” the nodel tine evolution ) .
regiatrgdofims: gvolttians for sanitentcaiditiansi Shenoasdelf tioor evolution

e G 2087 o el et pREREER T Btotkls & expgeted time
evéluf® RVl Wihfkrddorddigongi se floor val ues and the nodel
trme

A tentative situation is illustrated in Fig. 3. The time evolution 101 of a noise
floor value is here illustrated in a diagram. In the beginning the noise floor
value follows a relatively slow-varying, typically periodic, variation. Such
variations may be dependent on inaccuracies in noise floor estimation
routines or may be a result of a natural temperature variation. However, at
time t0, a drastic deviation from normal behaviour is seen. Such changes
can not be explained by natural causes in a well operating system and are

therefore likely to indicate that a fault has appeared. A model time evolution
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5 evolution, a neasure can be obtained reflecting a
deviation fromnormal. If su a difference exceeds a
w@Eesvars393 hr eshol d, the devi ation can be consPCBESEMOHES0561
|'i kel y being caused by an introduction of a fault.
is TRGi @ tRHELP WTBLOWS 1T8L NRUSH LR BRER a1ve, Ak Igl’fogég e evolution
di fference neasures 10 between two serfes o at a,
cogllg. be ihasedven usthtissicaTieeginmuritsobradint anaeyfibsr values and/or

or, PR Sl SO A5 PUE, IS, Ao ROl O B ¥ etvcen the
repistesdl timervbRitisiepsndnennbie RRR! VERIdLHANdHNGnodel time

type of difference neasures used. The details of these
EVelEnan g AeMCASHEY e hetoltfained treflactang ianpleviedioe ffan normal. If

i evi basic 15 ad f .t lication
B fe M0 BEFeds, B XBPE Trtesinlfer B | G8hpdfoay can be
cobistdBreteapliReBNMbeid@SeLigtd B an/IMes@uskdh 7t it he

art has the know edge to find suitable nmethods in any
basi ¢ standard detection theory Iliterature for

il i | td Byenti on. nti.oped
TH B AT ReiRE Y, B B PO E e iy W BlScgmeasures
between dinfd eefios diudpRS S find ECORRPBLMRAIEBYIN and analysis

systens. Al nost any prior art nmethod for providing
Ofs%Eh(HﬁﬁgﬁK@,a§a§€@hoﬁ3ﬁbﬁﬁﬁb@ﬁéﬁ@@wnfﬁKénePMQG art. The actual

: hli.zed .for.the purposes described i

prERIFLE, mfahhS MALEAC ROt SRR S RGN, DDA on ne

appbicatiohl and thed tgse usediffepencProygsladussdi Me @Btailss of these
di scl osed in the published international patent

SUEBpIF Eat T IRV RO 200 OreYsullan HRRPHaRCEalae aghieying the basic
adfggﬂ’?a{gersebPEﬁg rag)g:?fgaﬂtf&ﬁ oP rtﬁ% elfaaﬂk Xny@ng{lé faéggl %t%q pe therefore

et ween dat a esenting a east MD_dI# eren
omuftedemimethe poweest desargsibas Aayoest skill®] dh @Re art has the

Dbt s DS L %5 4026 % d dgtecion heory
huQ%g&ﬁgﬁﬁcﬁnﬁﬁﬁﬂgﬁﬁnéﬁgk?%g§gﬂﬂkgﬁﬁgys recei ved total

w deband power and st ant aneous sum of powers of

all links used in the same cell. In absence of any
er limt can be used as

A Retiomed AR of dodhyohiss) eoossscedy todhy Tequested for
diffedh BERID 6508 QA6 reld ROEorhh$Ehfcatd %%ﬁ{se rAfflost any prior art
enmbodi nent, the m ni num val ue 1's determ ned Wl??]lng

meghpdalor provdpeg i vich ttheasbe, gbased) an pneasatrdmyichestof received
The, noj se fl oor val ues

estimation of..th noi se fl oor. _ i
PORBES; sk OF st gty PR SeS e sbiis e @t Hemvention.
utilized along the principles of the present

i nventi on.
One approach to provide noise floor values used to improve load estimation

is disclosed in the published international patent application
WO 2006/076969. A minimum value of a power related quantity, preferably
a difference between data representing at least two different types of received
powers, is used as an estimate of an upper limit of the thermal noise floor. In
a further preferred embodiment, the difference is a difference between the
instantaneous received total wideband power and the instantaneous sum of
powers of all links used in the same cell. In absence of any more

information, such an upper limit can be used as an estimate of the noise
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5 An optimal and soft algorithmfor noise rise
estimation based on a simlar L basic idea of m ni num

wo 20000355593 di scl osed in the pukﬁ i shed i nt er nat POTNISKE2007/050561
pat ent applicati on WO 2007/ 024166. Here, an estimation

flé & ey anﬁsﬁf’efe%d}(@ﬁ%&fdéﬂt‘a rth@gn"hﬁ}rﬁ{ﬁﬁ ! g «is_determined

resulting in information about & noise floor
withie enedfitatre tines petiod), thetally giviragp prm&shntlbrdamt@tnnagon of the

step ri es esti tlon 0 rob bility
ndSEr ol G £ BOISE pDRRE JALN t GOBHBEE i ¢ His manner may
adfaviagdesu sI§CAkY ask ﬁ@i‘l@éé aldhe tH@tﬁ[ﬂﬂlﬁﬁ%‘ SNy %genéé?ltslﬁventlon.

floor 'value useful in the present invention thel
conprises conputation of a conditional probablllty

[ tio noi fl oor .neasure
Af Y HRD sB B B "oB ol GatoFoBR R yPaved on a similas
baliis tidiehuds mlmmsaamd%owrdlwaaédtm tié @ bhtBed international
condi tignal probability distribution of a noise floor

patens arplicatias) JEOF2QQY /04166 iHereasin gstimatiormbeehnique based
{ n
oA BISESS, Ly, oI T B B A R o

amtlnaﬁ\iﬂmade fresmt. Lheupessh RigproatBahkl Gttaining step comprises
estimation is perfornmed in three main blocks 51, 52,

estignatrpa of pge ﬁbézcx gistribudionsh éop ewmonest franitién based on the
plgkﬂféﬁ R %o %r@s&?l%aaét%? ﬁ 985 6#;%‘ ergograe g‘g)tolrn\galue useful in

certain po r quan re
thsuhsegurntt ipvacksisi nhehl Ocﬁdﬁiprllsest henppesaidn of a conditional

i ment he estimation is a so-called extended
prkggﬁaﬁyfqlqs\t@fautlgﬁe@f fi %ﬁs? yloorHacppyek based cpiatdeast a number
of WEbELH A tdd E)gbﬁaﬁﬁﬁz kb ABRE gﬁ? g%aacﬁ rf%%geegg 8n518%e}?‘rom this

conprising t recerve _ :
co@ﬂi’ﬁi&)alﬁbﬁobﬂbﬂﬁwéﬁhnbd@loﬂowm rddsd Mot sicRReel At ndise floor

channel 61B, beta factors for channel |
Vaé“l%13§ 1}%95 ©odes for channel i 61D,
corresponding to code power to interference ratio
commanded by a fast power control |oop 61 E, and
Wighowifctesice dot ipigt 4, annpmbsiimgepbwédeesthitihgs 62f&e 884r is based

d d dard e ations 62B, 63B. .The
ong AP i S HER R Q arl e ShP s o Fo gtk OGN e yDRISIDLE. moise rise

csBAORIAZS5BE:A0n AT SEATAAT0 9IS g B3, Sum of

nei ghbour cell WCDMA interference power, in-band non-
WCDIVA |nterference power and thermal noise floor

Thggﬁ%rt’ %?{ng’bt < ouwgﬁt (Ef%%% Ie%@%ﬂggg% te daprpelﬁa(:"sI \é%d estimation
algorithm for estimation of certain power quantities that are needed by
subsequent processing blocks. In the present embodiment, the estimation is
a so-called extended Kalman filter. Specifically, the block 51 receives a
number of inputs 61A-E in the present embodiment comprising the
measured received total wideband power (RTWP) 61A, measured code power
to interference ratio (C/I) of channel i 61B, beta factors for channel i 61C,
number of codes for channel i 61D, corresponding to code power to
interference ratio commanded by a fast power control loop 61E, and provides
outputs comprising power estimates 62A, 63A and corresponding standard

deviations 62B, 63B. The output 62A is an estimate of a power quantity
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63B is the correspondi ng variance. Together with the
esti mated nean val ues 5 of thf power quantities, the
wo a000mzeses of the power quanti Qes define estPOESEMO7/050561
probability distribution functions (PDF s) of the
be?R¥ahdsant 'oY'r?e?%hbM‘ﬂFrbetlth@Bmtiﬁt @refrlrc:gn%@@er, in-band non-
extended Kalman filter arrangenent, these parangters
WersMhin tenfeyenee poveadaddt thedafdlneoishell@st poateed and the output

i mat [ distribytions that
oA REEN IR Ehic PSR Gl LBYL DS LIS o e output
63B Y£hé @odrispiading vidd@. ArRRad] With ASEE iR E8Mmean values
informati on "of the power estimates. A second ock 52
of aplpt | PeWER fHenpitiesenthenpodiness Eaytbsi awvest iqudntties define

. ' i 1, t te.a conditional .
e R DR RS T B BB AR b mae auantiis.
Whén ofhconatphits hee APOME e BkiANRY KNI UHL 4ir8figeltiit, these
estimation is based on a nunber of estinmated

PasRBIsARTY Rry theseriybonesmectednio dhnti ther eslinwited l(approximate)

t ek Lving i.nformatiqn about ri
GO St nts oA e ThfPsRdobY: febndfles. 1Tags. enough
infooweltidss is itdie tordRga tieskediraeiiobapiet dadriitidie information
condi tional , probability distribution estimtion block
of the powerrEstiraaies o achi eve an optimal estimation. From
this conditional probability density function of an
extreme val ue 64, a noise floor value can be
A detardribieck 3 applespiar the WresesmeadhotifientaBalesén estimation

| ock 53 pe]%{f{)rrrs noi se rise 25 estimatiaon, i ch .
teqlyvevER IPsOTSIRTSiUEORIRBRER FOBEH RN Prakakitiss siensity function of
: . h . PO N
o, BB Qo O R B TS hdper auantiis. The
estpneiahi s basddsiir abutindserodf edgmaued ippbabilityh@istributions from

timated RT di stribytion 63A  63B from

thfg&ggﬂtb@égk éﬁz 1{’4{@%%? :%P%ﬂa‘fmgpmg%rawmnyabout a prior expected
prébSbilitp Wi Aok B¢ tAQIRSs ‘PIW%E dovis G téw-léhgr&%'nsceembodiment

rise estimate 30 65 Is preferabl'y conputed as a
prewdddtioohla¢ cveatitiohatl peobabiityi disatibupibababiihidtion block 52, in

i stribuyt.ion of the otient, WO 2009/025595 1 1 .

ordseT B TP RHRL |G GBRieYs SRR dgS ngadiioaal probability
defi®ige! funGOIRUbAT AN AP EXTA V1O | ¥ rﬁﬁggnﬁéﬁf e can be

Conpl exity reduction procedures concerning suc
detgrginedhns are further disclosed in the published

i nternational patent application W) 2007/055626, and
are advant ageously also applied in the field of the

In this particular embodiment, a third block 53 performs noise rise
estimation, which however is outside the main scope of the present
invention. In the present embodiment, this is performed by a calculation of
the conditional probability distribution of the quotient of the momentary
estimated RTWP distribution 63A, 63B from block 51, and the conditional
probability distribution of the noise power floor 64. The noise rise estimate
65 is preferably computed as a conditional mean of the conditional

probability distribution of the quotient.
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5 present invention. Wen considering the provision of

data, there are two basic errbggi ments. In a first
wendvond2isent , t he met hod i ncl ud t he neasuri ngp@t/SE400H7/050561

of received power in the receiving signal chain. The
Fdr I@rgbf‘%ﬁi@ﬂé&%% 2hdt AR raeasiy t%ﬁ%@s,%rﬁ%@ltéﬂ%@@é(m lexity easily

easily controll able and integrated’in the remaini né)
begetrsdlargn. Canmplesity eredoditioenprocadsepacaneeneigosucls algorithms

re sibl.e for the t ual , ;oeasyr.in nd t.he .
5 SO b GG, Bt i P P he P din g nyRatepbpapplication
WO 2007) 055628, cage a3tnRdvarc@ERsiisl hiw bepERH! BN tAE field of the

data representing neasured received power in the
Presgiet I§§t¥itgnal chain. I nformation about neasuring 15

time instants is preferably attached to the data, to

be used during the subsequent conputational steps. In
When eneisidérgng itbsabrovidon, ofaldftay :thelfbazﬁlreband Hagfidentsbdiments. In

ccording.to the above_ principles in any conponent )

2 {iF3imehNeO R R atho ediqshilpelusiesyHie inepsuripg HeaKr of received

pogferert ROl PecyRoplghis TRFEAE i Seeloes 1 AP sproments

ara thereloy leasfyveaniaoHebleandf irsiegratied hrantei rgnainiihg thethod. In
| A-D. Received signal power can in principles be

anghgh AGAAIRET 11 PUMTase agudhegalt: TRAHARg pMo for the actual

médditahg Nand! {Hdptdibh beagtd LRoRlifgal, dfhBlfseR: invention will
powers are neasured or otherw se det€rm ned at e.qg.

in stunde c28€, siaply axdrmprise civer reweptiont bé datherapredOnting measured

the signal handling units 11A and.1l1 can be detected .
rediVed PP ET s GV U8 b G B A Bratie ARQy Ficasuring
tingé dmdkant¥aAg! pRdetiily Satthehaddid kReCaRRL thepdeti§sd eduring the

| f powers instead are neasured at stage 12E, faults
supgeapent Pomauthsiogal séeRmits 11A-D may be detect ed.

However, in such a case, it nay instead be cunbersone

to 30 distinguish where in the receiving signal chain

In B5rddetviaprdgnartebalrgth fAdltidst Badidiemaise@aecoREsg ®the above
at nore than one stage, i.e. at at |east two ) _
PrifEpIes ok a1 SOPBRISHthfFosm g asfierna 1, thereoint at which the

Pl ORI O30 b PR RO R gin 15 i
ilhperéedrét ahtenga < ageod@Ecteddtol2 metwarkald viecarsdies of signal
haB PR e & L1+ | RO KSN PRI P b ABR P BRsaDF Astermined
at el dtalBs PR RIE R Ming RBEOLiENAT A S 1R9Be AR iving signal
chain 15. If powers are measured or otherwise determined at e.g. stage 12C,
faults occurring in the antenna 10 or the signal handling units 11A and 11B
can be detected by the principles described above. However, faults in signal
handling units 11C and 11D cannot be detected. If powers instead are
measured at stage 12E, faults in all signal handling units 11A-D may be
detected. However, in such a case, it may instead be cumbersome to

distinguish where in the receiving signal chain 15 the error occurred.

If instead powers are measured at more than one stage, i.e. at at least two

positions in a receiving signal chain 15, more information can be provided. If
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5 This is further illustrated in the diagram of Figs.

6A and 6B. The tinme evoluti 0220f noi se floor val ues
whamed23m5 neasur enments at stage“12B and 12E oPCFHBER00B050561

are illustrated as curves 103 and 104, respectively,

in?@thﬁen@%one@sﬁ?@ﬁl%ﬁ(@%r:b'bé}?c; ed QY .aéﬁa%egl%]g and 12E,

pi cal |l y associated wth additional noise arisi
ajfulhecsinghd detedtdchganyivherd 18: Dthd nreeiegringA sigimal chain 15.

' |, the.cuypve 104 associ.ate it h. measur.enent s
Fgrlm}etglgngto’rg’t gtgég Eﬁﬁ%raceiggnos § %@Faﬂ)gg)caggﬁaa?eolﬁ?ﬁ to be present
bdfoneuehftet Reageine®. 103 associated with neasurenents

made at stage 12B follows a nore normal path. By

conparing the curves, it can be concluded that a

-au ' ik ear in recej vin }
Bl Sl LR DR SAREAf ek T8, e ime
evelgtion f ayise tflooheradiign dasbangl i@ sutiichtd bB-dPage 12B and 12E

tinme evolution for another situation of

I Ly, . . Ot
of 1B 8 R BILis i fesk 65 tabaaS ot radut e Reabent weisagi BisB 6A. The
. -of iq. i ; ..10 . .
RS B BB T SR s
inpttes eignalnbapdtingdubaisal il BuDs Iat Fig.n@AUatTiige t1, the curve 104

nexpect ed behavi our 20 indicates that a fault is
as%?‘é]?g‘ﬁ . W, JReRSHRCRIGN 8 s St rérgfgl 2EomreReRts a strange

betBINA8S  Hbivetah & e0ped Udedatbdtiagd ?&Hlé rhéa%%&%é%%#sg made at

have appeared in the receiving signa arn
stagre 125 sollomasumepmnnoposil tpath, By eompritihg thentenrs, it can be

i gnal.._handl i it 1 1A 25 Jf time . . .
coffGaidi BhE BiiaHT Seiffsdp HarcelbesdinthaBreripinghpianal chain
15MBEBrEORTheNthead@irBindnt hOSItRGS Vb Nh SIgPr t@f@:ab%nal handling

t_he)l/ can first of all be utilized as redundancy for
unitfe L BuPt Adealegotisly, thuetdvelwben for lmeyptban sitamtion of noise floor

wSSFTREA, APOME RS0 Bl B T i 5,

illastreted astduawss af0S auldt 506] fFespdeeiveWOriASFigd @M Here both curves
representing 30 neasured recei ved powers at at |east '

Presfot tp S ERsivdeH n Pghpgaairsi g§ dirgpalk2. chHag nunsxpected behaviour

: ' L.l LS or_th .

QK8 TN L ERLANN0 bt MALe %t By rom hese

chéinges,h¢ ean IlEasontivalqubshat anfaullThe 112 009HE2E eb¥ed in the

PCT/ SE2007/ 050561 etection can thereby be based on a
TeCE RS Pi8bA! t?iT%e?ﬁt 0F%§?l§tf@?%&n@aﬁ@re@@altm%ﬁgnoﬂ-e- in the

' j : : ljues of the at | east two
antd¥h 48t %ﬁ@ﬂ%gamalf%lagggqgmwy

posi tions. I se etermnation at several
positions is particularly advantageous in

If time evolutions of noise floor values are available from more than one
point in the receiving signal chain, they can first of all be utilized as
redundancy for the fault detection. Furthermore, they can, as described
above, be utilized as mutual model time evolutions, which enable some kind
of spatial determinations of faults. In other words, data representing
measured received powers at at least two positions in a receiving signal
chain is provided. The determining of a noise floor then comprises

determining of separate noise floor values for the at least two positions. The
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5 systens presenting receiver diversity. MMOradio
techni ques utilise receiver q'bver sity. M MO radio
wo ewbo2sgees divide/ m x incom ng bit streans i NPOT/SEE®07/050561
separate streamfor each transmtting branch. These
dbieatiohesarthepitef Beatled 88 8hRhatRohBEtH S the re%istered time
transmtted nultiple bit streans are as uncorrel ate
evlutiggsfgihe determined awiise Agor webiareef theat hasst tFhi positions.
can e.g. be acconplished 10 with the use of different
pol ari zation and/or by using transmtting branches
Notsatflenredtweatiedtish di féwrahposiiwighid paatit@Rsly advantageous in
atial diversity). The advantage of the M_I\/g . _
SY%i%@@pwr GSENEG TedeiY e ed VaF 518y -MIMY Badigetashpligues netdise receiver
i fiehveN LW - -1 he . city.
e MNRY S alip RO EhichliR, BRAEE B0 ORA O IPRGAY into one
sepeaatmitrcany fdr each ésans'ﬁhiﬁirigsbnhmoh.dghé& begticHés bh@preferably
each transm.tting branch can be. viewed as a separate
decsﬁ%%iﬁo t%é%?p i &?ﬁlﬁfﬁl fédclaﬂﬁFlélf‘e!bétp%té?%}S BEhasiEngprrelated as
pd¥sibleeatlthecietyiabatniver THEandiga Mgl cghal Lenge ablomplished
to nmake sure that tThe transmtte it streanms®remaln
wiih ddrer ebatoé dlifferartepolecziationgarddor &y tibiegsamg shhitEngsbranches

i cal ,si t tenna i s, kept snall . .
o B itk Bl 0 BV TRl (Behbbiversi. The
advahthgalof takIMIDMAN coatast BatHANf ¢hy %ﬁélé(tiai%n?@&%ehtobit streams

. be promising in such applications. In an enbodinen
1s guffigientbe et at thederoiingwsades thicecapaabessin be increased by a

5“@{;!35' | &E]E ?%ﬁ}] ' ded with receiver .
IP‘a{(:JI:ti%ver @?‘t Olan e fgg}é Ié)?\l/cfénrggl dtglr%g Fanclie Hisnisy dpgte the fact
thabnpacis etraaisthitbisly hvanchC averbdr dApeRES ast ke §@Id1a¥e channel,

fault detection preferably conprises a
exﬁ&lgp% Hag i%nsiet@egmﬁf@l ﬁ’@l}flléﬁé?Vldithfr the| aléecHtod thennel. The

| RY/ r odi n : :
i SEShaRgLeC iSRRI By s remain
unpownerlated att ethequerdivinigesndy et thel sd@eé time aseiiee@hysical size of

owers at the at |east two recejver branches. This
thﬁe%\]ﬂéeng@tlﬁa?epges@@ileepi%lﬂhca’ﬁhﬁe PR E Fi§rH tricky in a small
ha I pmiREL WaeRot b1o | 40 =
ST, SO0ASL %0408 SAMEZaCL ML Rt p be promisi
in suchi applicafieimehes. An initial difference can be

treated as a calibration between the WD 2009/ 025595 14

PCT/ SE2007/ 050561 recei ver branches, whereas
In f ald owrmBodirthEgt engestket WeesedtheifRNEIES #ifere the wireless

i ndications of differences in operation, ‘e.g. an

COBERUAIGHER Sy StEalsl providedrwiéh teoetvalr| divergitpiand hlee receiving
sigj}{lal}/@h%(?ﬂct%%ﬁrefo?elc%rn%‘grigg% rleggt v%g ir%%tegf%rrb%%n%hes, the method
of fault detection preferably comprises a determination of separate noise
floor values for the at least two receiver branches. In embodiments utilizing
intermediate power related quantities, the power related quantities are
related to received powers at the at least two receiver branches. This means
that the detection can be based on a comparison between the time
evolutions of the determined noise floor values of the at least two receiver

branches. An initial difference can be treated as a calibration between the
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5 al gorithns have been devel oped Now, an i nportant
pre-requisite for the use MO processi ng schenes
wo sooa/omseel of the invol ved ch]annel s. Typi cal | BCT/SEIeBES0561
channel nodels need to be created individually for
re€é&er MriMachic8N GihereBREfJIIRAAAR (ﬁﬂferéﬂéés hetiB&h the branches are
conponent variations result in scale factor
indigatipnsopkdiffesencee iponeratipes ovgeant deeurecety ef a fault.
branches of nore than a dB. 10 An alternative would be
to calibrate the receiver branches and conpute
Inodmimn&b foigredgplbit trecORBBED Reneépald lareasuiemeAtcef dedicated radio

Ita ousz 6%: can be expected that such a
al %‘?fé éqéa Vo RPN B VRIRRE e W éﬁtlm@r@ané iPRegreapisite for the use
of Q\VHI\‘HD h’)‘éf%rs'ﬁ?%l eh?esa}’sa% Elﬂ@c the 11{1981\/{3808'% r?lrlels Typically,

branchbs ar e rated oweve
thess chynntb nvbdels estddred bercrahger iﬁdimi:hmllgf fiseghch MIMO branch.
t oget her receiver diversity systens, nutual
Thenf st clobabliodn HE GOPRBTRARL (BHALAS BeaHtnds see factor

vakfgiosadBe tHE%X)V@fJ l?é’c%éeﬂcte fe e:l\?h)rt PI 2 l'gf?sr bE Bfre than a dB.

Thi s generally I ncreases
Arestlteraaition. wiomldnbe stu: lvadibivath ribat rectatar &nfrarre]ass: raasd compute
20 o:l ed total . gb nd gower for at ast a I b
G A SBhemFBts BuekTGRisebis et can be

ex@e@ﬂe'dlr Bldttsuct alprReduge RFAYIHISE m e gl&itMeNAtdifBe more prior
of noise floor values conprises estinmating, a

infororegion ylSofavaﬂﬁbk, acpriblsabetdiver tiasrchicbutirencdldbraged. Such

yantity and a second power quantity, both
CaLbfér?}%m?g OW Vo Cé’é?-[é(u ed state variabl es of an

estimation aI gorithm from 25 quantities representing
the nmeasured received total w deband power of the _ _
When seshmadiqrer algosHbmasae| Psed ogather s@@ﬂmdrecewel’ diversity

TS SR, S8 SELRC A ETE LS. W chcs can

e se e varila
instegdrivd hmodelteel aaldentodddsd dahetheanigabltasn C’th@géﬂ@ﬂalIWmcreases

cel wer nt ities, and the sel ected neasurenent
the aﬁie%*glglﬁx o Homatian tiReontaah PP aimerys siadntofgeasures

of tr@@eﬁ@@%'ﬁ&ldv&ﬁ&@@éﬂ&gpé@&alf wa@g}gagﬁ pﬁe degeer&ae branch and a

first and second receiver ran m na
sed¢anrd heceivanprasels ad a phupalitatifonmet ia monitidd.oftad determination

bapi | t di stribut f first ' fl 00
of BoRe ot bl SHomPaRceHmRtser BRoENGY i iped probability

dls‘ﬂf&l@@ﬁiﬂ ifby aV\@rgp(ﬂ)%%E’aaén%@y A4 %E%QggﬁQSBé@ér quantity, both

distributions for ‘the first power quantity,
beiggnaclatetalo pelsicaed | staye Varlables of an estimation algorithm, from

quantities representing the measured received total wideband power of the
first receiver branch as well as of the second receiver branch using selected
measurement functions of the selected state variables of the estimation
algorithm. The selected state variables correspond to cell power quantities.
and the selected measurement functions correspond to the quantities
representing the measured received total wideband power of the first and
second receiver branches. The determination further comprises a
computation of a conditional probability distribution of a first noise floor

measure based on at least a number of the estimated probability
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di stribution of a second noise floor neasure based on

at least a nunber of the est'%at ed probability
wale@vneises i ons for the secondjp wer quantity. HACESE2007/050561

provi sion of the noise floor value is then based on

- t di;td il di st.ri [-ans 9
R L OnRed, BRpRRY, 't o PLER IR probability
disfgthutaen o 4 echanduesisefflod 206HEIOR4LGEdape pobSIsh & number of

to I al so in.cases of receiver. diversity and :
thy i atech RiPRg b2 et oot reieEORh BORGTuantity. The
prodisidfidf ahel BoiROLIRAT vAUREE SRPAbat&l YrPele BbAKkedPsnditional
10 instead in a comon processi ng of power quantities

prepability sHaképatons mbedirst enid seqorslngdiseglowi swasioes.
estimates for the individual branches. In receiver
diversity applications and M MO, the receiver branches

Thar bdddestihyatiomcecheiqiad of aveacoTt/en.1 661 akegbddsyble to apply
however, a certain degree of <correlation remains. By
alsis dnofcashe pF ekFiveamisiurtnnt anchi MIMG}Hr dagordingale B5 present

eno XAl tRE 1%& e@ﬂm&mgh&&oe}{lﬁfeﬁ E%%ge?i@ggf)e} lB?anch, but

nol se bor . re particularl e cor
ingiehdndes at enestomyapiceessingt d powezl lgechrtésdédusfl all branches,
ower using.a nore general filter structure than

b d
houseé(&r»ba’?{l%y%tov & EBfeetett shimatendar feadndsadpy! fwanches. In
reddiE0dUrsRY Q[Bpﬁ(%ﬁ%@tdrgf‘o h%%@b;%h{eﬁ&%ive?yﬁfmes are ideally

nol se covari ance nmatri Xx. ustrates one
unenbodateent tof eacls obthest ilnatreahtygf Hdveevdrer amlcentziine degree  of

ower floor .according tq.the present inventjion. In .
ORI PAEMAITSr YeHBo AT TR PREL foF R PR GRh Wiasgrelation can
bel &xplogeduset drifan Rade®StdfMBld QRtirRAHiIPASES theNnbfdeS floor. More
enbodi nent, two receiver branches are present. 25

pagpegiar]ys dhieycorrelatisinoerhances tle¢ vatimatpon of 6ha soéddled residual

|.SI h ured received, total w,deband po
pof DY 18 MR eed SR L Bl U e e The
cofretatidie isetend ni@daiae bybtied GAtdluctibie of dorf@bkidh the&he joint
extended Kalman filter in block 51 is thus based on

SYSRBUY BOISS COSY ARG CBIASEX. br anches. The Kal man filter

provi des out puts conprising two sets of power

estimtes 30 62A, 63A, 62C, 63C and correspondi ng
FigstAnllastratiey ioatel onmdbGRBIerb3d, a6 estidihtidhefotHpthermal noise

62A i s as above.an estipmate of a paower quantity . _
po‘gggoéfoé’FeoaC%raHl% hdof it?gt PEssnfernBeaten: The this pararticular

enSERLBEE" S8 P ARy LA X85Ot tiation
purposes. In this embodiment, two receiver branches are present.
Specifically, the block 51 receives inputs 61A, 61F comprising the measured
received total wideband power (RTWP) for the first receiver branch 61A and
the RTWP for the second receiver branch 61F. The estimation the extended
Kalman filter in block 51 is thus based on inputs for both receiver branches.
The Kalman filter provides outputs comprising two sets of power estimates
62A, 63A, 62C, 63C and corresponding standard deviations 62B, 63B, 62D,
63D. The output 62A is as above an estimate of a power quantity associated

with the first receiver branch. The output 62C is an estimate of a power

quantity associated with the second receiver branch. The output 63A is as
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WD 2009/ 025595 16 PCT/ SE2007/ 050561 above the
estimated received total w deggnd power (RTWP) of the
wo poog255pEcei ver branch and the out put 63C i s PEESE2007/050561
esti mated recei ved total w deband power (RTWP) of the
alsifeONHe ! 68MREAPFERGPed TRRAPOVRICHESI] PUWeBIRTANE) of the first
the standard deviation 62B are provided to a second
repeiyek BBanchsyod ithe ad1Huki @IC tik¢hé iassimateceraceivdet twteh wideband

h ' 62 d.th t and devi at i 62D
08 BOLTACH P SRsdh8, B A0 AP B 2o o
theesmdlartdedeviveiondbame Are Eaohideld the sesad Mberks A% sociated

and 52B perforpms the functionalities as described in
wigh nHec dirsh rereier lraneh. 18he pawer sstimnatey 62€aeimdotthe standard

: . a t respective.
ARSI s AN RENS GbepRlia GBS nBRBELE Fith the second
reasisoci lateatth Bachhef pthverseceatli bbddss G2A antd 63813 performs the
respeciiyely, i.e, an approxi mate val ue of the noise
fupchgnalifigs s dessrbril i fPnneRESe whEgedval ues 64A,
64B are provided to a respective third block 53A and
53B. The third bl ocks 53A and 53B al so 15 receive the
Inrthepeone weagTadR le of ihatsec63A ock$ 3CAaand t30B o#tpuﬁ a laespective
ssoci at ed a rd_deviations 63B and 63D.. T thir
exfiegin o e Gy 5%% a5 dBetpRer quagitities aﬁs‘b?l@W@eji‘W@hathe power
o et i o TP AR AT R A EARe R BRle of the noise
floount ki dbis kmbedimatiogbest exthmmpredeas 6G4y,eddBoace pfovided to a

I . i ced, t | ack 2A, t
relieciih BRGRCHIGHE sdd Hnd am, G0 Bd, R ine it mnd 598 also
rec@i@ethaSebPetiite MTAYIRMatf 34 add EOWEVEId tHRe associated
first block 51 is a common bl ock, where, in the

stgndashdesirbivgin@dB, and&32xThadbirdblavks $BAtard 53B uses these

. ORNAa i t asurements _and is desi d

in g6 PP ETeA!d o PukalTir T SO TR R oHES SRR Pne. However,

theliopeeatioh ofrtgeeihied HoekE B3R ahll F3B.aré, o@idide RA¥Phain scope of
measurenents are indicated as inputs to the first

the pgegentcinvensigdver , ot her power-rel at ed measurenents
and information can also be 30 utilized in order to
achieve a better estimation of a power quantity

It can bespotickdigthag thesbiorks IP,JB pdi-atesdp BB, i.e. each of them
i nterf.erence power, in- band_non-WC.DMA i nterference

OPPAIEP Hnd G ARFIfaM ey Seaf IlBdheppriangentint phFig. 4. However, the

first block 51 is a common block, where, in the present embodiment, the
extended Kalman filter encompasses all input measurements and is
designed to model also the remaining correlations between the different

receiver branches.

In Fig. 7, only RTWP measurements are indicated as inputs to the first block
51. However, other power-related measurements and information can also be
utilized in order to achieve a better estimation of a power quantity
corresponding to a sum of neighbour cell WCDMA interference power, in-
band non-WCDMA interference power and thermal noise floor power. This in

turn improves the noise floor estimation. It is thus possible to use e.g. inputs
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turn inmproves the noise floor estimation. It is thus
possible to use e.g. inputs 2009/ 025595 17
wEFanhBEAND7/ 050561 as in Fig. 4, but for both PEDsEWeT/050561
branches. Another alternative is to use additiona
adTRASKIEES Obut G681 NN s BaRBRANCRHHRE! BiePAREYe is to use
RSEPS,” as input to the estimator. The estimated power
adgiinnipl yneprsviasedl recaihed ssbednibdlcoblesncedAuphidk5p8wer, RSEPS,

c t.he r ef.er abl rel.ate o the difference 5
oo Pl Al e Sulhild Tt AT BFovided o the
sebbadchlockarszantadob2Bhanddi thent hrefeRiBly MRafelated to the difference

measur enent then preferably have to be specified. The

betpgen thy T Whoward disa S domlegshpre¢aiveb|lyranch. Variants of
£M NagL C t h -

b ran g%%%gl l&&ﬁgggﬁ ?}ﬁ%a%% evi olﬁt: |t§§%xfgﬁrg§${a2‘g?’ ﬁi%eag?i ]?/ee specified.

Trepentddellings bf matwan dysiaimickugedldon préferibBnendathcetiorto general
estimation of 10 such general dynamcs._In an _

dyRamBicsats vOTRRBEY fRriie FrrderoWaisEPsdeling previonsly exploited.

AdBRRe ShecRbReReS2 G5 igeinlt@&&!e%%ic A H(fl,R‘EEP %s?imation of
val ue can be constituted e.qg. y 't he  RSEPS 0f’ one "0

suchegdneamat ysnanaicsaver age val ue for all branches or 15
dependent on at |east one branch RSEPS val ue according
to some other relation. The common RSEPS val ue can

Int BEN BeribtiveZethBRlinkSit MRLENGAHE RBEW FHHART bl ea?l receiver
for the different receiver branches. An enbodi nent o

brangbaecan be atseds faech avewhhioy RIERDwaties cainbled coAstituted e.g.

el bl,ock st.ate ace nodel is created. .The
by RO RAEER Aot A oo BER S Y T3 YREH §8T4o 8% Abranches or
debbadpaness L£f e 68| biskth IRBEPS WREeabtSRling to some other
estimator is: x(t + T) = a(x(t)) + w(t) y(t) = c(x(t))
relationy. ) Thagcommone R@E(l%$ yvailge scagt dhen e dilizednEirsestigrating the

vari.ou C a .specific cell. In
poller AR TR S BhE HERaTet Bedh i ®ioer st at es
for each receiver branch. y(t) is an output vector

i sting of the power neasurenents perforned in the

consi ; o
Ang %m%ocﬂér.ng?ntt P2 8552k stadp\aRACH esEHIND ésvdow drpprped. A joint
bl t t.aj r C r .

R SIS, SBAOn R RS, e ERRE ! PP BerBLfr S PR modet that is
usaditealdsicatber @ pswnts of hive mpHalseelr irothe anbtkeefiby estimator is:

denotes the neasurenent error. Both these quantities

contain one block for each receiver branch. a(x(t))

descriQ@gygugwxggqgg@)y nonl i near, dynam c
y(O)=e(x()+el)

(3)

Here x(t) is a state vector conmsisting of various powers of relevance to a
specific cell. In particular, x(f) contains one block of power states for each
receiver branch. y(f) is an output vector consisting of the power

measurements performed in the cell (e.g. the total received wideband power,

RTWP). Also y(f) contains one measurement block for each receiver branch.
w(t) is the so called systems noise that represents the model error, and e(t)

denotes the measurement error. Both these quantities contain one block for

each receiver branch. a(x(t)) describes the, possibly nonlinear, dynamic
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18 WD 2009/ 025595 PCT/ SE2007/ 050561 nodes, while the
vector c(x(t)) is the, possiblg nonlinear, neasurenent
wo e@voessowhi ch is a function of the states of PEESE2007/050561
system Finally t represents the time and T
mb&es eSS e veatm i digr Peld ale, | PoddiBly’ AdrAMAE, measurement
speci alizations wll be i ntroduced to quantify t he
vedairaiwledhaspeaechimaifon bf ehbodiamentvs thé dysecmurFiaally ¢ represents
i nventi on. tes and receiver branch bl ocks are to be

St
thgefifsy. 2ifhe selERFERFEBattle VHTRENEs RfTe et ihe g o following,

sp%@feﬂ%ﬁ%@l@ LRiICehé RPMBALANANEHT ﬁ%mtt%d%ﬁé' kethiled aspects of
enbodi nent where both RTWP and R EPS neasurenments ar
enalvedimdnis ofsthrocuasntiibeeniionAppendi x A. Correl ation
properties between receiver branches, e.g. regarding
spatial and pol arization correlation effects have to

Sthted Relddedeivef MBrasdH MbERY @061 bAMHERABI ] S[Qrﬁa selected state
preferably a joint systemnoise covariance nodelli

vaél@hl@’r gricodehaededn eoredpondr emtcalk quiwesr quaarrtam@s; A detailed

pr e(%ljér?éa ty ﬁ%%e&t@flﬁolﬁ\gﬁ’g%{gégﬁgg%g ool %%%%?%%Ef are available is

degonbEd afc & pped dpelar caﬁtel@mo@l éyf@p%rﬁas GR¢FeEANGR eivEH Sranches,
Is al sog exenpllfledln I X A The next step is
e.§ g egpE¢ingsSRaféalserd mel %}&%ﬁlﬁ)@ iosFelagypn gifests thpwe to be included.

THaV aldiihho f%ﬁ%ggﬁﬁﬁ{]t 8H Spongﬁgreejﬁraﬁ{lﬁ seI fm{qu sp{gtem noise

feasur enent i'ons cor | éhs

cogadahtt | ewdetipt@ sentrelagiorhéeatwastr gtk rdicferaed reeéi@kr branches.
wi deband power .of the first and second recejver
Theyigheh 8¥SLeR QPR FOVAEIREGE SIIAPTISES TBPHAPT vissablyagkdrast one of

spQﬂapawbrgiT:y\P D¢l Rl %Wgﬁ%ﬁ&%& %ilf’ér%lteiocc‘&}sk}gﬁq ééjThls is also

whi ch on scusse etall i n”Appen

ex@f phdienteimt AppeddfuAt her above, the nethod coul d al so
be based on power rmeasurenents in a nore genera
sense. For |l oad estimation purposes, the code powers

Thef negektepaRned Akchhe PN se&dhd USSR ¢ Jt 6. ﬁlie available

the price of a Kalman filter wwth a very hi gh order.
mepseremeatnalter o tivgs. J007 sekstshb maaﬂilmn@h‘eiunytlons correspond

d t f 2007/ 055626 lized
at G Y el P P ReaeE Mo RSty St odadogd wideband
potet e(f)ﬂ yﬁh@ efiestl bed hRetenbet&wiveh %rBﬁEﬁ@s St]ﬁﬁ%r&ll@ GKeasurement

of each receiver branch, are ;ﬁg aced code power
altprraiecs, dinscg) o botbrRBUEhass EPSdmeaﬁ@r@@lemts Bagtpossible, of

whiQY SR sSLEE&H more in detail in Appendix B.

As mentioned further above, the method could also be based on power
measurements in a more general sense. For load estimation purposes, the
code powers of each channel of the own cell can be exploited, at the price of
a Kalman filter with a very high order. The treatment of WO 2007/024166
and complexity reductions of WO2007 /055626 can be generalized along the

lines of the present invention disclosure as briefly described here below.

The RSEPS state block, of each receiver branch, are replaced with code

power blocks, one block for each channel of the cell. Each code power state
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WD 2009/ 025595 19 PCT/ SE2007/ 050561 bl ock has its own
i ndi vi dual nodelling of dynarr;gs and systens noi se
wa@owantante. The RSEPS neasurenent equations, PET/REIN7/050561
recei ver branch, are replaced with one code power
bIBERSHRSMRBL of+af 19@9\?1(1@1%@%%&16%11%(“% ggﬁa 5 aggh stems noise
nee

nodel | i n%‘ alternative in Appendi 7 ons
covarigaesr 1aegRSEPR mansusarmems requadidns, tquhf raawiwdri lefanch, are

rved The details ,are omt

e PO S W A e LR BB BebdtTifeh thie own cent
Thehoieklibhg therRSERS 1na491§|p61@§1b<dlg élha?@ifé%ﬂsa@éltf(ﬁ% td'f@b\ﬂer e.g. SIR

states. However, the state selectionis in 10 f
ma%w%mt defipdiems ramiwichheadarowers cas bé shernvné The details
ardIa and the neasurenent equations of (3) are

consi st ently defined. This is further discussed in

Appendl x C. Al quant ities have now been defined and

th ended Kal man.filter can be 15 applied with any
The i %“teflgrimof\p?FH dix fanrl Brwandiasedengriiashgice of the RSEPS

arRC s&¥id1RY gb@vér@%@@ﬁ@ rell 688 Aot AGwEver N6 ISAEL el%jlnon is in

ext ended I'ter 1s presented I n Appendi X
faglr pabigeamnt fhoy Osllmdlmngltrhmtoﬁnafc‘aarbtls t}matathe@yrvamgcs and the
rel ess communij.cat i ri ses

mEf RS Bufitiche th (ol % RorStaoHr v eatine. This Gs further

dignsedi iMOAPPEhUIx data, i.e. a means for providing data
representing measured received power in a receiving

signal chain at a nunber of tinme instances. A second

Ived Si t,hi.s data rder t
Alg%&{el{t/lzlelsn or L oﬁ g Cfﬁgf%‘ﬁﬂgsl&‘c%}er %‘teéld@?i ga?rélﬁ‘fﬂt &ter can be
apphied sdgondnpacbnisindbiohy RifCatdty PeSdQr BBE B¥eAsurement model

processor arrangement. Such a ér ocessor arrangenent

aCF%rqlﬁgdiﬁeﬂkﬁ‘rBBB?ﬁémeSaAsBn@llé r Bbesgemeraheategidegl Kalman filter
is Eg%%gqugﬂ%gé&mnbcatl on system However, in another

nment e processor arrangenent is a
di stributed arrangenent conprising parts of nore than
The different processors may even be

one OCGSSOY
Anpﬁygé}lg%ﬂmwgu PLATURETHISION ofi falterin & receivimg Rignal chain of a
AT LRI ST AR SH R e pegs s mvoiea

in j prayiding essedub cietmgt i.e. bh onleatisadomnpafviditg: data representing
me%g%rgd nl%%telv%fd %ovv\éerreinea receiving signal chain at a number of time
instances. A second part is involved in processing this data in order to
achieve information about any occurrence of a fault. This second part is
typically performed by a processor arrangement. Such a processor
arrangement is in one embodiment a single processor in a single node of the
communication system. However, in another embodiment, the processor
arrangement is a distributed arrangement comprising parts of more than one
processor. The different processors may even be physically situated at

different sites in the communication system or any network connected

thereto.
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comuni cation system 70 conprising an arrangenent 90

for supervision of faults i & recei ving signal
wa@b@pn2sshh t his enbodi nent, tHhHe arrangenment 90PCT/BE2007/050561

supervision of faults in a receiving signal chainis

Figosnilusethttd aasdtostaatier blocksBabfarhhr dhé h8SSdiment of a wireless
comruni cation system 70, in thrs enbodi nent a radio

COBXFBIHEAEPBSYSRBY) 70 0comrnEi sRES apoavemgeiswy: A8dns s8ervision of
fahi RS 2 g %@E%ingpﬁqggé% %ﬁa%. f %h§8§ Odéir%g{]e%stl, St}jﬁr%rﬁgpgement 90

connected to a one ‘ant enna (
foceupertismrt of faudos én Betaveiknd bi@ialt dteainl isedd@BBrised in a node for

conmuni caf i f)n system 70., 10 The arrangenent 90 for .
usguﬁ“ertgP SVER'SH famrrdniGrtien systam i sitghis emdvadiment a radio

| f i g D i .
SBETR, O 5 0, R ST M2 e o
opsrafaomafitbie BBSt 26 andsisarmrasected tbhet lepsesert antenna 10 and is

enbodi nent, the neans 92 for praqviding data conprises . .
fuﬁi%@u??ﬂﬁe@@dnggn§ §9”%H?ﬁﬁ6€§ %&ro %§%ﬁ?ﬁﬁk?@c§PV§Bluncaﬁon
syP@#gr7g.n a receiving signal chain at a nunber of tine

i nstances. The arrangenent 90 for supervision of
faults further conprises a processor arrangenment 91.

Th t. .91 is_.connected to.the | .
e e e O -
copfigtigds Afe@né agbt fsu @ﬁbVicﬁhgggﬁﬁé e 2Bsdhgng aﬁ%asur(e)%le received

provj ded fromthe nmeans 92 for providing data.
Pogieboll meAECOVIng pigeals sbaimratangamenpero df tiswabhstanves. In the

r i 8, 1s.illystrated in .
prht GRRpdBrERALORE Bl s 0 on propTolnek 3l Bofiini i measuring
méh<o8puiraaged foecheasuiBftgattaingahdwer delbeFdBeifg signal chain

25 noise flogor value at a nunber of tine instances
at BB RSY @}aElglep%Waa@anThﬁqaraalﬁﬁ%mnt&O frrosnpemgsion of faults
| r |
Rallfh e CEBRSETL BRodRARH B EERLKE POIRE ScBrapr aprangerment
91(s tonBegtedB)to the ttheanpr@Bdor prdvidinge diata t oed seChirRhged for

58 ' bl ack 5 anged for obtajining power
OPPRRA Ul EHPFESSIAN BaRth et ta daiaproHileanies Bhs egeans 92

i o3ipd ghar ovi ded data. In the present enbodinent,
Or&ﬁ}s 6I%ck is arranged in accordance with the first
bl ock 51 described in connection with Fig. 4. If

ST Y ALt Both s o

I'ns

arréhgelndnl deskigl bed ié niieewRgeH! 80 Mist o Filg- tifis Thodiment, the
processor arrangement 91 comprises a section 58 arranged for determining a
noise floor value at a number of time instances based on data provided from
a means for providing data representing measured received power in a
receiving signal chain at a number of time instances (c.f. Fig. 8). In the
present embodiment, the section 58 comprises a block 59 arranged for
obtaining power related quantities at a number of time instances based on
said provided data. In the present embodiment, this block is arranged in
accordance with the first block 51 described in connection with Fig. 4. If
receiver diversity is utilised, the block 59 is instead preferably arranged

according to the first block 51 described in connection with Fig. 7. The
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WD 2009/ 025595 21 PCT/ SE2007/ 050561 obt ai ned power
related quantities are provi f/l to a noise floor block
wo090z5593hi ch the noi se floor“val ue i s deter mP@ESE2007/050561

based on the obtained power related quantities. In

oBtAm e poeRl @Ihedi ARAhtitdi Srd ﬁr@%aeliytopﬁfﬁ&fsgetgoé}ybﬁ)ck 55, in

second bl ock 52 in accordance wth Fig.
wiFeh the deisgi flooofvalhe & Oiﬁﬁlatllm gfsedherbltbeksb&tined power
C are o the ussi ons
re%lg%%e a}%tﬁtlgs ?Jﬁx ﬁ%g greﬁe %m Od-]llﬁlgng ﬁgggg dpamly performed by a
seavhdngedRns29h hutdRRINCEOWRHIH $F8S @ &eFid.ON. P6r the details of the
connected to the section 58, for evaluating a tine

opsyRHYRs &F e blacksed branth &2, msferentraere madgataislee discussions
in & RLH g_ gﬁkﬁ%g %ngt al so conprises a section 57,
to sec

connecte ron'56, for detecting any

occurrence of a fault in the receiving signal chain

based on the tine evolutlon Preferably such, detecting
ThesPHRGCPEPTedr4y8cTBsRbAH Ry thRe corMRreRfpOPUIIGSIPTWDPR cennected to

thg%%ll:loﬁvgéu'f&o@xal ;ﬂ% c@lg{engvcﬂuftlt%# 51; bhe c%t@ﬁﬁflf%cﬁ noise floor

representing a t ween I'mé "evol u
vabumgs. tlee pfocesdel aevahgrrhent ammmmsébraesbmmm w@nnected to

Th tio s inthis art enbodlnent
the Aeeho86, it tet P ity eaPHEirrce o dvake th %ecewmg signal

ch8¥Plhdkb@sh t1RE tRAE LORNAIGH NBrendi] g's‘iﬂ‘ﬁl da?ct gFrformed by
56 for evaluating a tine evolutioh outputs a

conmﬂrelsg b tgna aveledordvithd mcaielaevgilmmmlacrrd uﬁdmatmg a fault if

lt. This o ut ca e utiljzed art
o PRl BireRipBieos Bifdetke | hERfeet she Bmbriahgion and the
mdcdélt @jlatiaat ERESsdL adthreapeld ivadudf Tﬁ@yn{cﬁ‘iélte\k@uu@ﬂ is in this
operator. In a further enbodi nment, the neasuring neans

pagcularaermimendr basedsomi @gsﬁaétsélwéctrp@tm&natofalpreVlous time
evélﬁ%ﬁ%t Ny <$o(f?é%%§1{]ns cShdiftiod s C?{?anal g%h@r Lyafaaft ng a time

nces.

evalatvidboghytaar siggad répfeSé@ﬁ:ﬁnghﬂﬂét@CﬁacB epgt area PhErion of no
floor .value for each position. The section 57, for

farybt déd¥is ngubpit 6@%@%%17@1!1 an RAiner tprsis bak dbet pestem and/or
h
xSRI 9 BoEOBELSAR 0 YERT L BOALAE B0t 1

antoperptsi.tions. 30 Fig. 10 illustrates a schematic
bl ock di agram of anot her enbodi nent of a wreless
comuni cation system 70 conprising an arrangenent 90

In A" further embodiment, the measuring means 93 is arranged for
measuring received power at at least two positions in a receiving signal chain
at a number of time instances. The section 58 is accordingly arranged for
determining a separate noise floor value for each position. The section 57, for
detecting any occurrence of a fault then bases the detection on a comparison
between the time evolution of the determined noise floor values of the at

least two positions.

Fig. 10 illustrates a schematic block diagram of another embodiment of a
wireless communication system 70 comprising an arrangement 90 for

supervision of faults in a receiving signal chain. In this embodiment, the
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supervision of faults in a receiving signal chain. In
this enbodi nent, the 22 WO QQ/ 025595
wEROWBER007/ 050561 arrangenment 90 for super vi BEDREDNH7/050561
faults is conprised in a node 82 of the core network
arBangémiche 90 rfel esfHer0iBIbN| cfatah Ots $Y Toeiprifed iR AN€ode 82 of the
resent _enbodi nent, the neans 92 for providing data
coEpripfiveuk §ldat she svirelass umnpgnicgdiom isystesmnréd atedhe present
C |V|n
TR, e, AR B PRIr R Bl i d) ABpgociver 04
fondpuantities ercddieyl toommestieed wiceed yowleri idithectédsiving signal
to a pbase st t|on 20, in which the actual

cHAdn ol G B DSF Ot SR RPN (G- 1 s G@ resriver A4 is preferably
cofiteeted SHH@cﬂ?nmb%dR@&ﬁ?L@@da Fb%%gt &h¥ion gg A gﬁetczv?ﬁ&?lt:ﬁe actual

in a coordinated manner r a nunber o
mS@ﬁﬂﬂ@m@ntslarEhpeﬁnbEEdneht ghieseay bede afzare @ugervisiba can be

d d I tratlve s of th
pef R PolE T ant Prefe iy B’ RaerSPabH BySRRESdr a number of
baskidthgdnkn the art that various nodifications,

conbi nati ons and changes nay be nade to the
enbodi ments wi t hout departing fromthe scope of t he

TR R R IO AT B L p—

examme@eﬂ tibie pféwntcmfehgmtm Qg b¥hed gersesbditsakhYse skilled in
possi bl e. The scope of the present invention is,
h%\&éxﬁbﬁt V@& e i lpﬁaoaﬁpéﬁﬁéun@tlanﬁsand 2ihasmReENDIEX be made

nts e avail ab
to (Y B o iR R THATHRE I R, 0P s Shotis present
intemtidie i ghttadulees dnf‘fcﬁfentlpa@t sbheriées eh e difftfdnt @dbodiments

w deband, power, m nus the received schedul ed enhanced
Ca{}p€? n?@fﬁét?%%lﬁ (@hﬁﬂﬁ) cogfiguratienppithers frahydcallpgpossible. The
soffgdt ke prifl feindichl R, HRIEcToElned My AREARBEAREN claims.

arbitrary. However, one natural choice is to use one

state that describes the RSEPS and one state that

describes "the rest" of the power, here denoted the 30

residual power. In case the objective is limted _

solely to the estimation of a noise floor nmeasure, it
APPE Able to use a one state nodel.

If both RTWP and RSEPS measurements are available, in order to provide an
estimate of the residual power in the digital receiver, i.e. the received total
wideband power minus the received scheduled enhanced uplink power
(shared), and to compute a noise floor measure, typically a two state model
for each branch is introduced. The selection of states is, as usual, arbitrary.
However, one natural choice is to use one state that describes the RSEPS
and one state that describes “the rest” of the power, here denoted the
residual power. In case the objective is limited solely to the estimation of a

noise floor measure, it is possible to use a one state model.
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states descri be powers and argistherefore necessarily

w@ompn23sey they need to includé a nonzero neanP@EBEEN7/050561
Such nmean val ues are nodelled as random wal k

Notingonkat Sthdsk istat@ss WRBOribBabodeYs PAME! arfBASICEIRN R cessarily
defined logarithmcally using e.g., the dBm scal e has

PetiNes theapeedr etnelyderr nonrese r@mwm&qcbem@a@ values are

l & e
BB Yol S, LU, g e
m¥aRGERSPawe rddfir(dd -}ogl'e)rw}ppE%ﬂiEOmfn etg +_H_:he) EIB'mAsgeale has been

trgég %FWH& )%éaqR;S)gg%E (J'F)r?alAR Eﬁgpr@,ré)cesaryg Yror the selection
' I
Of%%ARSEPSPo%W?%arf‘ bfe tglstlgigﬂgg‘ggmsgt%\e? d%’tﬁ pidibhs:-

WRSEPSPower , | (t/ w RSEPSPowerDynandcs,i (t) O
ARSEPSPower , é .5 NBr anches (A)

XResi it +1T)) 1 “niRoei duat (t) XResidual,i (t)
X Residual ,i (t + = =2 XReS|duaI namcs,i (t

+
N O ARebi omeadpspaw (@%TX R Sgﬁua’h@ﬁﬂﬁm@ Ei Ehsdrsrorts ()
)

WResf dua|l x 1AL al t) AR Lt) X o
Resi dual RSE(’% ‘)‘“WN" e3| du H(t RSEPf s af‘s%‘f/ﬁ”é."ﬁ;l”"é’@‘;’gt

(t) O Residyal,i ehes (A2) X
RSEPSPai|ver RFEPS("t‘) 4;{ uéwsurspm e,t, %} ) (AB), WX
RSEPSPOi Wetsrrbbs s (B (@) A&E&gl Ga T RiErsY oh " (¥ s
VWRSEPSPowet , 1 (t) WReS| dual , | (t) WO _ (A4)
= ’ s anche.v . ( A]_)

2
XResidualDynamics,i (t + T) 0 AReSIduaI S (t)

i [ wRexidual S (t) J (1 A;Qexm'ual i (t)

O A?g sidual ( )]XResidual N (ZL ) +w Residual i (ZL ) )

XRexiduaIDynamicx,i 4

1
XResidual,i (f + T) = ( xResiduaI,i (t * T) [1 ARGS!dlla/ J ( )]( xResiduaI,i (ZL) ( ))

w ResidualDynamics i (t)

i= 1""’ NBranclzes : (AQ)

XRSEPSPl)wer,l (t )

XResirIual ,1 ([)
x()= s (A3)

X RSEPSPower Ny, (t)

X Residual N g, . (t)

W rsEPsPowet 1 (t )

W Residual 1 (t )
w(o)= z | (a4

W RSEPSPowet N gy (t)

w Residual N g, .. ([)
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W RSEPSPowet , NBr,,,,.h (t) w Residual,NB, ,,c,, (t)
20 WD 2009/ 025595 24 PCT/ SEZOBZ/ 050561 Here (A3)

wo edoenssshd (3). xR SEPSPo,ve, T (t) denotes thECEHSE2087/050561
corresponding to the received schedul ed enhanced

HeR i(AB) Reres &f (BRGEiver )anehoi Ll i
as t(he) | ogari t hr%}é rEPgE‘:”feﬁ”mal R%IEGSSH(%%‘aSr;EtLC1 ?(% yd,5‘%j"ﬂ'g'éﬁd%{Jdlng to the

re¥BYeRSBehven M e ded( &;)pnrfi@g%v@ér R BLahenh 7, that is
vari abl es that are used for nodelling of the 5

mggaantc safthehéogrowdmichdtadtiorel pREBRE gyantiey, RSERS, ..o, ()
gquantity, for receiver branch i. This dynamcs is ’

deqwdes i Heel b9WEhestrter vesiebiPSPaitverei ugedl &nd modelling of the
P i (t), ere the ti var i gt s . .

A e pol ey lr it Faned e BlenRbbiiu ibgntisy, for receiver
brein@® var el e afanidyes s s ssjing,

as descri bed “bel ov(\%S ?’%e&g%ég%%dt %\A%EP&%T\%r, i‘iﬁ”“’?"@"”'(j) and

the proge [ i e. . 10 .st.0ch i ¢ nodel lin
A@F”de‘mf@gf whet p%%e Hmé vl Bﬁgrr??ﬁ’fﬁe,% HRARlY k0% 10w for the
: ing: t0 aghi uantity. The .
R " g v BEIE “EHaBAR: PP e PR iRgesine, as
desheibes bela. ﬂ_ﬁmrquaéﬁti‘%yhiﬁm Qi Nt (rh Sisstth@s%ﬁdzetsaahoisl%e (i.e. the

quantity that is to be fed into the 15 subsequent
stochsstipovadelfingotrres)t ofreié poverepSrdcentrf Bfarfach, corresponding

recej ver. branch is given by the estimted
to %E@Stjp‘@qréq)r’lal {QtS P quantity. T nofaginesisaie saee for the quantities

' ' vari ance (see below). The

thfg?ﬁglgél?gggktgqgfﬁﬁ#?i‘ﬁ%éecti on is the state nodel 20

x(t +T) = A(t)x(t) + w(t), (A5 where the system

i X A(L). i [ by 1 ALRSEPSP Il t.0 . 0 20

TR SOEL i 380 B GRERESTRN e 19 0 o
sub8e§heHe holisébB8wht tost &timation steps (one for each receiver branch)

is given by the estimated chs,.dm,,,.(t), =1, Ny s » @nd the corresponding

estimated variance (see below). The final result of this subsection is the state

model
x(t+T )= A(t)x(z‘) + W(z‘) , (AS)
where the system matrix A(f) is given by

1 A}iSEPSPawer,l (t) 0 o . 0

O A IZ?SEPSPower, 1 (t) 0
O 0 1 A}?esi(lual,l (t) 0
: 0 A 12?e:ia'lml 1 (t) O
Alt)= 0 E
1 A}fSEPSPower N Branen (t) '
0 A iSEPSI’mwzr N Branch (t) 0

0

1
A RSEPSPower ,Ng,.. (t)

[— - )

2
A RSEPSPower Ny, ... (t)

(A6)
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1 ARSEPSPOWTr,NBrmc,, t O 2 0O ARSEPSP--,Nera" , t O
01 () 01 ARSEPSPawer.E'e.sgnt 0 ... 2... 00
WARBEPSR5 r, Ne r, t 25 (A6) 25 WO 2009/ 025595PCT/SE2007/050561
PCT/ SE2007/ 050561 Note that (A6) is a speC| al case of
Nobtee ﬂial’cStA@)Juﬁl@nsﬁém(a:ﬁ) casé N6E tH Xfifst) equtionk (b - ( 3), since
to define the statistical properties of th
a(?iéf)) n@"%&se. These 5 quantities are nodelled as
white Gaussian zero nmean random processes. As
conpared to prior art, correlation is introduced
It BRINERR P@V@éiﬁ’lé)fth@n at{ &8I Vo gé?ﬁ@ghof &3 g@lolclﬁglé nréoise. These

bet ween powers of ferent recelver branc
quadteigys remmoilsked @sawhaﬁec@amn‘smrxzefbhnsearsrmdom processes. As

Situat QEn t hat ca ect ed E Rx d%versnt and
Coé%ﬂ%f‘?\ﬁia PaRf¥Tof! WI]EZ% Vi ¥vg ”\é\{}g Ueed petwpen “powers of one
redesefNgnolS a9 w @y %e@&zeé"ntﬁ@wéﬁg o?'”@ﬁ%ké@f‘%ec&@@f‘ branches

receiver branch is assumed to  fulfil: 15 5 (|

ugiRg REEPSPeiEve | 1oige @\E{mmm:mﬂhm( I&RSEFESEtbm that can be

E%deﬁg r\{\g%élh( )&%S %ﬁ?gr% agélngén@glsv?nané \?Rf é}é@l}/f& 6ﬂe,c?iving systems

arétd)e\éigsediual [ \t/J 0 R 1, Residual Dynamcs,i Z =
NBranches I ( A8) 20(T((IIII =
Rl RSEPSResi dual ,i O

As an example of a typical embodiment, each receiver branch is assumed to
fulfil:

T RI,RSEPSPower,i O
Elw (t)w (t) =
RSEPSPower ,i RSEPSPower i - 0 R H
LRSEPSPowerDynantics ,i
1= 1""’ NBl'anches ? (A7)
E[ (f)WT (f)] _ Rl,Residual,i 0
W Residual J Residual i - 0 R H
1,ResidualDynamics ,i
1= 1""’ NBranclles ’ (A8)
R A |
T _ 1,RSEPSResidual i .
E [W RSEPSPower i (t)w Residual i (t)] - ( 0 0 y L= 1""’ N Branches * (Ag)

Here E[] denotes statistical expectation. Note that the special case without

power dynamics is readily obtained by deletion of the corresponding states

and matrix blocks.

To summarize, the following describes the systems noise covariance, for

receiver branch i
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E[ W RSEPSPower ,i \t Residual,i of 0 0 1,..., NBrnrches
" (A9) Here E[] denotes statiﬁéical expectation. Note
WO baw/ordses speci al case wit hout™ power dynam cSPE@BSE2007/050561
readi |y obtained by deletion of the correspondi ng
states 25(gnd matrix blocks. To gumarize, the
fol | owi ng descriBés the systems nol'§& €6Variance, fo
recei vag_bfanch’i WO 20897025595 26 PCT/ SE2007/§5056 . (A10)
R, RSEPSPY &izsirsi@udil , RSEPIResi dual RizwR _ O RIO
RSEPSPowe, Dyuamacs,i O O (A 10) 1,i ¢ R,
R, RSEPSResi dual ,i O RI,Residual,i 0 0 0 O
Resi dual Dyna, nics,i In the above enbodi nent
correlation ig iptroduced between the states
Inc&LPeé‘ She] ﬁﬁﬁi%ﬂm?@tr E8TTRIANOR olfe ringFnflugesl Atpgen the states

co%%%fgn%ﬁ?éﬁ?%?%h?esigy‘é?rﬂ@lfét 00 kﬁﬁ%“ﬁ%@)w}%’wé%ndwhereas the

ﬁisidualDynamics,i

eft unaffected, as I's the correlation
copetlaben thedwdgnamoveerofartchedyeasindesal ispdeger wvandfddied, as is the

RSEP r. More neral setups are of course
CO{SB%@’EBPS?’%%% &9 oamics P hecFesighed BPwer eind the RSEPS
povite. NRoké Cﬁaerﬁ@%&h@%l are Iot E@ﬁ{bet hesdfier el %ﬂ] %f)rrelation

a large nunber o unk_novvn correl ation paraneters.
clernentohre hefé intthe wiadvieed.0Ths sunpldroris shemsthe determination of a

g ML IRTETE T A

asBDaebtidRescahk etaddible PRINGENt L S RRVET 8t Abast the correlation
di fferent receiver branches. Correlation properties

bepweoR dpwessevithin lor machisshloekg. regarding 15 spati al
and pol arization correlation effects have to be
i ncluded. The estinmation al gorithm conprises

It pereahaiabd yned¢loihy contslaiby)itftweerahicapsRerdrBdaifféRat receiver
correlatjion between the different receiver branches. )
brapgheei fOrrdgEpBnPHIPE IS0 DaFY ATt cediipr iyeschsse ¢.g. regarding

ef e I : spat | diversity .

PGl rr R e BEh, OEratPr vifere HS2 L be, included. The
estorsiaterdlggrith20 copmprisds prbfedabBnt With sy8taAt ABRE covariance
%rﬁx with receiver branches uniformy distributed, o
MG HNZ o FPEE %ﬁlnge%"cﬂé? vidre difgeantc RePFyer jranches. The joint
sy $@a% HKBE CcdvriARRY %rﬂ}:ﬁ%est gﬁo&\?\g{"@f{e%ﬂ)@na‘c RELYEBREADE spatial
ce power

‘arbitrary stationary r ive
diversity covariance and polarization diversity covariance. Considering a

typical embodiment with an antenna array with receiver branches uniformly
distributed, with corresponding receiver signal chains, it is reasonable to
assume that the correlations between an arbitrary stationary received power

signal.

X (t )
X9 (f )
Xreceived (f) — (A 1 1)
X Npranen-1 (t)
Xy, (1)
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signal. ., (t) X2 (t) 2 5 Rreceived (t) _ (Al )
XNBraucA-1 (t) XNaronc, (t) 2727V\D 2009/ 025595
wEFanhBEARND7/ 050561 in the antenna array w th nedT/8Fdoe7/050561
Rx diversity receiving branches is given by preceived
in=tH{drecteradaday ﬁ[tﬂ'ﬁ(hﬁﬂﬂp\lﬁd&/\ﬁivéﬁsgt&eﬂe‘é%ﬂ/in% branches is given
(t)XXreceived (t) _ Xrece ved (t)1T eci eved 1-1
byrrue 1 p ... pl NBrunei -21 pl NBrane,-11 J\ p 1
pl NBre"e,,-21 5 = (Al2) p |2-Nero",, I 1P
pll- NBrune,,1 p2-1NBrune,l p 1 Here p denotes the

COr I glcatdi _Offty @t re@ME}\E NBec RO Qi S bt recieved Y1
adj a'gent recei vgﬁg‘r anc es@:‘”x%i vegﬁT?‘fj‘é A(/@;eigenot)es
the "true" (conditignal meany,,.teceiyed signal. The
st andard de\}i ati on fatrix DPecieved is %i/ven by 10
Vreceived received 1112 0. E x1 (t)%rsoe ~t) 0 ...

O Dxjecieved = (Al3) 0 received receiver/ f 0 ... (A12)
: 0 E xl\llﬁ_;;,"nrr, (t)- "Need"Grue (t)' It |should be
noted tHa® nBfe general &assunptions aPe fossible.
However , lblhéﬂmnchhog,é’rlivs@ﬁk 12) is()commnl]y eg’pl oyed in the
state of the art, when spatia 15 diverSity is
di scussed.

Here p denotes the correlation between systems power noise between
adjacent receiver branches. x5"(¢) denotes the “true” (conditional mean)

received signal. The standard deviation matrix D™ is given by

JE = ()= 0L 0
0 A ' (A13)

D recieved __
: . 0

received received )]2
0 e 0 \/E[x N Branch (t) - xNHrnn:h Sfrue (t

It should be noted that more general assumptions are possible. However, the
model (A12) is commonly employed in the state of the art, when spatial

diversity is discussed.

When polarization diversity is at hand, different models apply. It may then
be assumed that the correlation between adjacent antenna elements with
different orthogonal polarization is small, whereas the correlation follows
(A12) for antenna elements with the same polarization. Non-orthogonal
polarization may of course be applied in case the number of antenna
clements exceeds 2. As an example, assuming orthogonal polarization

diversity with a remaining polarization error correlation of 7 of every second

antenna element, gives
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When pol ari zation diversi ty Is at hand, different

nodel s apply. It may then ssunmed that the
w@orpet&Eb3 on bet ween adj acent %ﬁtenna el enent SPEI/EER007/050561

di fferent orthogonal polarization i s smal I, whereas

the corgelati fe@hds Rved 12:)1”, ; al el enents

with the sang arlggﬁ?‘ (mﬁ or fl odo %LFF»J

pol ari zati on ,may of course be algpl i.ed |p g e the

nunber of antennfa el eff@nts - exéeeds ZZPAS exanpl e,

assum ng orthoggpal polarization di vel'sietd |with a

remai nidwgy-pd arl zation-error. cort.el ation of [y#ef (Al4)

every second enna eI enent, gives 25 WO 2009/ 025595

28 PCT/ SE200) qs 05 ecei ved £ Bl (¥R eceived (t) -

Xr e ftweceivemo(tj")xmeéé"i Ved ()7 X redeived 17 7 P

... PNI,._,, -21iiPl NB.onch-'I SIP 1 PINB,a"rh-21

= D received D received (Al14) P 12-NBro"c,, | 1 lip

| B Bro

prfEded DR S vl e simniter SERrha M KOS il UG offgcase

odd case. 5 The conbination of the correlation

bet ween recei ver branches and the systens noi se
Thfomnbmﬁémmt <Dﬁ xth@f carsilajbe betwearer rdmeavah ranthes and the

. is,clear that each_ of t

&R e T CRIBC Anaftieai® SifaP Ueerdm Lrenchine the case.

WEeh @rabidihoat ik XJleaf tBEt Lathl of bR
states 10 ogmihé recei ver branch. T%Fégéﬁnﬁ%zlﬁgr}? @glzt)héAl"f) (and

other Vvawiamgs sifodic aernelation onatiigt afectsanll BheotmEsponding states

A R I T A —

foBuatior cah) b&bbtai@ed. from (A4), (£7)0- f20) and e.g. (A14)

w, ()
— : T
ok | RN VOt 0)
N Branch (t)
REI 0 0
1
0 R12 )
1
Rlz’NBr 2t 0
1
O 0 RIZ’N Branch
I I]]p IplNBm. =2 I?]plNB"'""'_ll
Inp I 1o/~
Ip - I 1np
Ll Mol 1> Wi Inp I
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1I5S5R z0 z O0... ... ORL,,NBra, hI I77P ... | P

NB, ..~ -21 I 77PI NBm'r,-'1 IZZJPI IPINB_a -21 IP 1| Z
wWOB09/025593 | 117P 177P 1'-NB-"7,, 1 P 2-1 NB-BCT/SEDTF7630561

1 WD 2009/ 025595 29 PCT/ SE2007/ 050561 R11 O ... 0

z 0 RL/2:(A15) z RI.NB.1 0O O0y0 2 This conpletes
the dis R?siom of..the first eguation of (3), applied
for M " Rx diversity load est/imti on and or
calibration.R3, Note that there anje many variations on
the above thene - the details.depend on the antenna
geonetrly and the transm ssion te¢hnol ogy (e.g.

pol ari zjati on divergity). 10 APPENDI X B The

measur eiment of power $Yand nodel | ing of measurement
covari anges here 15 | ow @se described for a single
recei ve ranch. "The reason $-#n0t to obscure the
treatment with unnecessary detail when the neasurenent
alternatives are discussed. The situation for

Thislkcbipbletdy ene Haseussich $€yEs st vhRtion @@dayyvap}bh@a%r MIMO /
correspondi ng neasurenent alternatives are avail able.

Rxogivapsievderi feHmaiiomgnsoehcairtion RSEPS
neasurenents of a nunber of receiver branches is used
as a nodel enbodi nent. Received total w deband
Note that there are many variations on the above theme - the details depend

(A15)

on the antenna geometry and the transmission technology (e.g. polarization

diversity).

APPENDIX B

The measurement of powers and modelling of measurement covariances here
below are described for a single receiver branch. The reason is not to obscure
the treatment with unnecessary detail when the measurement alternatives
are discussed. The situation for multiple branches is discussed further

below, where corresponding measurement alternatives are available.

An embodiment using both RTWP and RSEPS measurements of a number of
receiver branches is used as a model embodiment. Received total wideband

power (RTWP(t)) and the received scheduled enhanced uplink power
(RSEPS(t)) are assumed to be defined according to the 3GPP release 7

definitions. On top of this, proprietary measurements may be performed,

immediately after of even before analogue to digital conversion.

Noting that the RSEPS measurement is typically expressed as a fraction of

the RTWP measurement that is defined for joint measurement (defined on
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30

power (RTWP(t)) and the received schedul ed enhanced
upl i nk power (RSEPS(t)) are suned to be defined
w@ewoneisny to the 3GPP rel ease defi ni ti ons. PQNSEWP7/050561
of this, proprietary neasurenents nmay be perforned,
ex%t%tl&"ﬂ%j 538l Wikt BiteHal Vﬁnlsbglfegf &haRatRg H?eats‘i’,lrement equation
digital conversion. Noting that the RSEPS measurenment
bdoomemphoalingaexPresseld taenghfi:acti on of the RTWP
nmeasurenent that is defined for joint neasurenent
(defined on WD 2009/ 025595 30 PCT/ SE2007/ 050561
exactly the sane tine interval ' '
measur eUSERSEGIET (1pa g R}ggEmmgw |
branch i : RSEPS~|teaseuement
(t)+e RSEPSPower,i (t) O - gRSEPS g Rl*vplneasurentent
(t) (B1) 5 Here xRSEPSPower,i (t) denotes the true

HEET o S JERRERs UL el ML lsp roanity of branch 1
é;%é%i@ﬂ‘a@ U it Pt bpoPRs st rsmdonenertainiy and gy ()

t | arl jnhed, 10
s Rt FUBETHERED, | Moy 16100 RETD. (REdPHEament. The RTWP
méAJUERSENSRoYRRilArl) IdetRREVWP, i (1)) +30). O (B2) Were
the RTWP is neasured in dém and where all power state

variables 15 are in Watts. The notation parallels

t hat of ,,,egﬁﬁll,:,’, msasu ny. The asurems
di stur Bgtr{’gés are él(ﬂggb raerd fféﬁmespo@aﬂfs)gﬁ%ma@”())

white, with E eRSEPSPovver,l (t) 2 R2, RSEPSPower,i |
/B3) 20 E eRTWP,i (t)]2 = R2, RTWP,i (B4) The (B2)
quantization is normally fine enough to be negl ected.
Here it is assunmed that the quantization is
Whexs ée &TW25is meqsursde seriiBrmaodi whete dlbgamierhstate variables

art§ lnaW'at%s. ﬁ%uﬁg{mt%ns p%raﬁSIEsPalgtr ®f the RSEPS measurement. The
measurement disturbances are assumed to be zero mean, Gaussian and

white, with

E [eRSEPSPower S (t)]z = R2,RSEPSPower,i (BS)

E[eRTWP J (t)]z = RZ,RTWP,[ (B4)

The quantization is normally fine enough to be neglected. Here it is assumed

that the quantization is neglected.
In the present embodiment, logarithmic relative measurements of RSEPS are

assumed. The original definition of (B1) is retained, with the quantization

effects neglected. This gives, after a Taylor series expansion

B5)

RSEPS.IDE measurement (f) ~ 10 IOg 10 ( 'xRS'EPSPawer,i (t)

xResizhml,i (t) +X RSEPSPower,i

( )] + elogRSEPSCompmsaletl,i (t) ? (
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assuned. The original definition of (B 1) is retained,
Wi th the quantization effect%]nnegl ected. This gives,
w@bdoen2m9Tayl or series expansi PCT/SE2007/050561
RSEPSi ognt easurenety (t) N 1010gl o X RSEPSPotver,i (t)
+ el (t) (135 t ogRSEPSConpertsated,i J XResiclual,i
W+ XRSEPSPo ler,i W WD 2009/ 025595 31
wHeE® SE2007/ 050561 where | E el ogRSEPSConpensat ed, i
(t)1 z 510 Z 2 2 1og(10) [[RPO1?leaslrenduhl TWPt.
(t) R2, RTWP,tt + UE nSpnverneastrenen! (t)
R2, RSERgPnver , ; (B6 t?] Here RTWPp ve""eas"re"'ent (t)
and RSEPS$pEERf@rr@gs  fement (t) are the artificial

power asuregpents in watts,, that result when (B2),
and (Bg) _dPe [sglved fdr the ]If)staevarlables Al » _
siml ar td‘gé&) mTWa.'fPD“(”BQ')WBNr g fZTg/P 1n RSEPSpmlermeasuremen/() 2,RSEPSPower,i

RTWPI g"teasnrehe>r Ot N 1010g10 (xRSEPSPower,i (t) +
xResidua[,i (t)) + 3 0 + el ogRTWPcont pel sat ed| (t) 1
(B7) 15 where z 1 2 FE el ogRTWPConpensated,i (t)J ||

z 10 (B8) 10g(10) [[RvpPOlvh181lrenehht (t) |R2 RTV\lP It
F vekmeasuker i &I 20 E
He&%—%@k&‘e‘ﬁﬁm ROt oéy%gtiééc%ﬁ%% Do &EF | the )srquc@ power
P
éﬁ%?)rﬁ% near %&%Rﬁ@% 3‘@ el\%ﬁﬂ?’ élflé (ﬁﬁé a]feo Sf’gﬁed for the

stdt® wirkesleOYA sigblaMQreRRERR 8P E%0)3x% SBHY $F2007/ 050561
RSEPSI ogneasur enent ('t

(B6)

RT WPz fogmeasremert (t) ~10 lOg 0 (xRSEPSPower,i (t) + 'xResidual,i (t)) + 30 + elogRTWPcompemaled,i (t) ?

(B7)

where

2 2
E € ompensated ,i 4 ’ =~ 10 ! ' B8
[ log RTWPCompensated, ( )] (log(lo)j ((RTWP[vaermensu‘ement (f) R2:RTWP i ( )
Furthermore, the cross coupling becomes
E lelog RTWPCompensated i (t)elog RSEPSCompensated i (t )J

2 2
10 1
~ - . B9
[ 10 g(l O)) ([ R I’W})i170wermeasm'emenl ( t)) RZ,RTWP,! J ( )

The nonlinear measurement model with reference to (3) is given by:
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(, | RTWPl ogneasurenent (t) f Y(t) (B 10)

RSEPSI ogneasurenent (t~ N~rnn ? (t]  RTWPl og
wore@szdaent NoRANCH J 10 10 ¢

) XRSEPSPoi ver,| (t)+ XResidual,l (t) 10l o0gl0

( XRSEPSPoi V?('SE’P i edreid@g) dual , | (t))+ 30 c(x(t))
11) 101oglQ xRSEPSP Hm’[t%% m~b (t)
XRSEPSPoi varRKBPrhch ('t #} | XResi dual , NBrand, (t)

| Ol Oglgx( XRSEPSPoWer NR t{rtch (t)+ XResi dual , NR !
rn"~, (t)) 1Bl ,@,,,5%5 SConpensated,| (t) e log
RTV\PCorrpen< INB (ot _ (B 12) eI og
RSEPSConper slamfﬂ“’wf"ﬁ",‘f":e"’( )

el ogRTWPConpensat'éd, Nar, ,d, (t) 1 -1 _ 10 2
RSEPSPawel neas, aeelt RTWPpoti enneasnenent (t) R2,,
(t) log(10) O Rwreasurenent (t) 1 [ R2RRsEPSPower O
RSEPSI Powennéasme qu 0 Oxgg,,s,,gg,meg

RTWPPowenneasur enenf8 ( 1 CRTVPP
RSEPSPower 1 Resldual A (ZL)

10 Ioglo (xRSEPSPower Al (t) + xResidual,l (t)) + 30

x . ¢
10 loglo ( RSEPSPower ,Ng,qch ( ) ]

'xRSEPSPower,N Branch (t) +x Residual ,N , e, ([)
10
10 IOg (‘x RSEPSPower ,N g,pc (t) + xRexiduaI N Branch (t) + 30

e(x(t)) =

elog RSEPSCompensated |1 (t)

elog RTWPCompensated 1 (t)

elog RSEPSCompensated ,N g, 0y, (t)

€, g RTWPCompensated N g, ;. (t)

0 X RSEPSPowerCT/SE20(1/050561

_ (B

(B10)

(B11)

(B12)

1 -1
( ) 2 ( R SEP SipDWermeasm'gment J [ R TWR powermeasurement (l‘)
Ras log(l 0)

l
|

(B13)

0 1
R T'WR powermeasurement ( I)
1 0
. (RZ,RSEPSPower 0 J . R SE P Sipowermeasm'ement
0 RZ,RTWP -1 1 »
R TWBPowermeasm'ement ( f) R TWR powermeasurement ( f)
= 1" i NBranch
Ry, (f ) 0
R, (t) = .

0 R 2,N Branct (t)

(B14)
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easurenment (t) NBrmeh (B 13) 10 R2, (t) 0 R2 (t) =
(B 14) 0 R (t) 2, NRYnnch 2009/ 025595 33

wEFanhBEAND 7/ 050561 The use of Togarithm c rel aPCweE2007/050561

nmeasurenents of the RTWP and the RSEPS in the present

T}G&‘r‘a@éldfﬂﬁgah’éh@ﬁ& Yempae%eagayerﬁbht%ﬁﬂ&e RTWPNALd YRS RSEPS in
ot her options, e.g. using only

ny
thﬁe%“ﬁﬁeé%eﬁ]fﬂ@o@mtatse oply |atgaof tivaiy drfédranlt vaternatives. Many

h
oGRS, SRR, a0y LA L SR R g

rekrtazqonmlsh)ﬂrem@tg, asepakaiiae. Alsoedther asH@IRNMSa8bns between
The equations above have

' I t
thin BRI R GRIE deaPHEgpani gley PoRoItAPPENDY HepaTatcd lincar
mELSEFREN EN S PFPLEHL N My H{aé‘asﬁ?%egﬁfg.a%%s @9? ions above have
or sinpli Gi t Ba{l no

measur enent equations, assune
thdyrt@nh')ft:adjlssijedaiardewdndihlg@r.st ate nodel. 15 Define

new states by: x1 (t/ tl | t12 XRSEPSPower (t/ (C 1)

X2 (tl t2, t23 X Residunl (t/ Here 20 T _ ti | t12

(C2) t21 t23 is a non-singular transformation matri x.

Note that when such a matrix has been defined, the

states 25 xI Ol (C3) X2 (tl are used in the state

f the Kalman filter. New nmeasurenent equations

A#aﬁfﬁtﬁff) r%d corresponding to the alternatives

di scussed above, by
To describe the procedure of defining dynamics and measurement equations,
assume for simplicity that no dynamics is included in the state model.

Define new states by:

X1 (t) 11 tio || *rserspower (t ) .
(xz(t)) (21 23]( 'xResidual(t) ] (C1)

Here

t21 t23

tll t12
T= ( ) (C2)

is a non-singular transformation matrix. Note that when such a matrix has

been defined, the states
x ¢

are used in the state model of the Kalman filter. New measurement
equations are formed, corresponding to the alternatives discussed above, by

inserting the relation
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inserting the relation 30 34 WO 2009/ 025595
PCT/ SE2007/ 050561 -1 XRSEPSP:g (t) tIl tlz xI(t)l

W@ op/023sbesi duat (t> t2, t23 X (t) I n the nmeaBCI/RNE®N/050561
equations. The same procedure as outlined above, using

Tayl or (series - hen followed to arrive
at t he | &H&iM @é a[g quazn}( %B requi red for processing (C4)
with t exeexat, 2} The follow ng are

i mportant special cases xRSEPSPower!| (t) 1
XRSEPSPovvert I(t) (C5) xRTWP (t) 1 1 XResidua! (t)

b SRS MR TV () b e, ing

Tdﬁ&bmrﬁed tetpdrssighyenisbyhehe f(ﬁl@(b\lv@&\ﬂ g ARtV Xa@nﬂle remamlng
vector iterations, C(t~ ~a X) X-X(tit-T) Kf (t)
qustities reqipired (fp:)f(gqgepﬁng Wlthr flor @ttprped Kadmpyy filter. The

f t t t 1 t-T
Bt M B ()

~X=X(t~t) i(t+TIt)=Ax(tlt)+Bu(t) P(t+TIt)=AP(tlt)AT
+R, (t). (D1) é% The antltlg(s i ntroduced by the
filter Emsemw CD ﬁx@f@m@ );ollovvs. i(t 1t - T

- C5)
denote fatle |gr edl ct; sed on data up to tine (
t - T, %”’IPQ) denot €3 ‘6"’2’6@ 025595 35
PC-r/ SEEQIQSZZGI P)j Tb (‘XRSEPSPoweH(t )] ( C 6)
xRTWP (t 1 1 X Residual (t

APPENDIX D

The general extended Kalman filter is given by the following matrix and

vector iterations,

Oe(x
C(t) = % Ix=ﬁ(t|t—T)

K, ()= P 1~ T)C QORI 0+ R, )
X(e11)=%(t |t -7)+ K ((fy () - Cl)x( |1 -T))
P(tt)=P(t|t-T)-K ()C()P(|t-T)

Ooalx
Alr)= % |ees(ar)

(¢ +7|t)= Ax(t|£)+ Bu(t)

P(+T1)= AP(t|)AT +R,(¢). (D1)

The quantities introduced by the filter iterations (D1) are as follows. x(e|t -1 )

denotes the state prediction, based on data up to time ¢-7T, f((tlz‘) denotes
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the filter update, based on data up to tine t, P(t | t

-T) denotes the covariance n@érix of the state
w@emdioztshdn, based on data up To tinme t - T, apd/SEX007/650561

t) denotes the covariance matrix of the filter update,
theaseeronipite, UPasd] &hMBata &ht ko daRAL €5 tf‘(?gz‘—T denotes the

linearized nmeasurenent matrix (linearization around 5
covesiancermentixsifahe gaedipgtdetibon, badsetl)orteneh @ theéime -7, and

@Lﬁe vari abl e Kalman gain matrix, R2 (t) denotes the
Pihradtenithe spxeriance matrixo! thedilker ppylaganasssd onrdata up to
t.s ste (Qal se, covari.ance, trix. It can be noted that.

RS (1 rfo ARARRES the Lngariged dperdiateragnt ath (mqagiasion around

f, the filter, ln.pringiple e _bandwi dth of th .

mBhy bl w8 e bR BhelhaBnPRe ot dnd aritble tfgtman gain

mfe R, () Mened §ng i(n'fé%‘#e??%] ' éﬁ%‘w‘ﬁ%ﬁ% %%E%Ve{ﬁﬂ %;t(fé denotes
thf Bt B B ol 1ERRR OFERtET IR RL AN A0 R, () are
of @S 11BBY ANt 3hBQ VA NABlestb rRbEREPEG f)hﬁi{?i%lt_«?v\h%leeﬁaﬁaﬁﬁgth of the

val ue of the output corresponding to't

filterds woarresiicd by dhewablriasjudieereqgfeR} (H aadvRr, (fAnce of
the out put corresponding to the RTWP neasurenent.
This follows since approxi mate Gaussi anity can be

RS AHEESs i e By SRR R kinE Velie S B b ant Pl 1).
States 7l t PHES R _

N R Borer 1 P Aot el Bhynoi Bt ipnged by the

final ReT |lapfisnatian MRPWBS ilodd dstimatiohxMgBEFSRmsjesrd obtained from
t)+ ' Resjdual,; t D3 25 PRI' WP, i |

thiJexpsapanapine fof e dulpabeedvspoadindp dha RIWP mepgurement

aswElRes giakx greyRIriandd of 10 Ul §i09%ds§or1(<fing to the RTWP
(D4) 36 WD 2009/ 025595 PCT/ SE2007/ 050561 Al M5 1.

megstirethdrdr Thipdpllpwisosinet dpproxémiate Lawseanitygean dgreakssumed.

chain (1 Q . W_rel.ess co i,cation, syste
W 4R il R SR P Bu8) et power and e
RSEHS @oaRriidgmikesiatelg foaeRisvetpowers in said

receiving signal chain (15) at a nunber of tine

i NSt ances;

X RTp i (f ) = X RSEPSPower i (t ) + X pesidual i (t ) (D2)
From which it follows that

)’(\:RTWP o (t I lL) = ),&RSEPSPower,i (t ' t) + )’eResidual K (t l t) (D3)

ﬁ RTWP i (ZL I t) = ]3 RSEPSPower i (t | t) + ﬁ RSEPSPower ,Residual i (ZL I t)

+ P Residual ,RSEPSPower i (t I t) + P Residual i (t I t) . (D 4)
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determi ning (220) a noise floor value at a nunber of
time instances based on sai d3 rovi ded dat a;

wo egbsesps ng (230) a tinme evolution (101; 103;PAD&82001/050561
said determne 10 noise floor val ues; and detecting

(240) any occurrence of a &qu i sai d recei ving
signal chain (15) based on said registered tine
evolution (101; 103; 104). 2. Method according to

clal reln sai.d. step_.of determning (220) a_ 15
oy sORSEE TS PUBSRIPIORePT G 8k TERE g 51@al chain (15) of a
Wl%’l%@é RbASM#Ada tiBRESt&A! _b Iraé]ﬂgr{het gﬁa%tf a nunber

of tinme instances based on s oVl at a,
wher @bgvislang (aéf))ardatal n'eg)r(asﬁml;lngfmaasmresie rétaved viadwers in said
rekS Rased og %a §‘b oVer. rel ated quantities.
CSHVEIE RSO GRALE bF "ﬁg trbu@l SRt £11gF 1Bst ein said
st epdeferégirgfili (RQ0f 24 AbiscC ABBF ive@Se %r@q{ﬁﬁ%é%ﬂtlme instances
istered tine evolution with a nodel tinme evolution

ba@igzan sl previdedidsgaa fault if a neasure representing

(1018555 41300 B ol BT G drsfiCe PAR of 193] determine
nogsecfleds valudy: eshibl d val ue. 25 4 Met hod according to

claim 3, wherein said nodel time evolution (102) is
bas eéetﬁﬁtw&@é’@)ﬁ% arcyrreacaEita tul bm@a@gecewmg signal chain

(1P RO S TR RO SF B gy (0% 08 16 %ny o

the claims 1 to 4 wherein said provi ded data

2. P BRI A Sha IR Gl SiTep pAg N (220) a
no@ﬁé@@@éﬁ% ?thﬁglw Hgég)ﬁﬂé@ceﬁ bhGR (221) 5%ower related

determ ning conprises determ Ni ng separa e noi
quithtidresv ak uesnfiotbasaiod ttnd dastartoss pasedli ons s(aiHZ/imE)vided data,

sai d step of. detegting (240) .is phased
Wh@S%B‘ér?%lﬁlndﬁ Bermistitga 4208 eéi%t vish fpde BELiS dised on said

obfaif3d Jfdr Aflagal udateidsi ned noise floor values of 5
said at |east two positions (12A-E). 6. Method

according to any of the claims 1 to 5, wherein said

?teSr egﬁ?‘ﬁ :?S:thélg%, Z%I%md?to% f,o%re{“esigsse{i % Iel\élor}gdedcg}:gng (240)
comprises comparing said registered time evolution with a model time
evolution (102) and indicating a fault if a measure representing a difference
between said registered time evolution (101; 103; 104) and said model time

evolution (102) exceeds a threshold value.

4. Method according to claim 3, wherein said model time evolution (102)
is based on a statistical treatment of previous registered time evolutions

(101; 103; 104) for similar conditions.

S. Method according to any of the claims 1 to 4, wherein
said provided data represents measured received powers at at least

two positions (12A-E) in a receiving signal chain (15);
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recei ved power in said receiving signal chain (15) at

a nunber of tinme 10 instance 7. Method according to
wa@nyontssphe clains 1 to 5 wherein said step OPCT/SE2007/050561

providing (210) data conprises neasuring received

povelsaid $t@bdof ef@e¥igin ri§8Ri dbtbdPin@Me BN ¢
of tine |ns%oances 15 8. %/Et;]m(;ij accordi ng rtlo any %% € noise

flaogeradves her saidoat7leagh éwei l@psaﬁpdSrﬁd)%rE );regicht ed

quant, n ta representi
feasrelhtedif SRE RIS Platf iy Buretdsge pttween said
reg&tdﬂ@ﬁl am‘s)ed@lmmdrm clga,m &) shesiel de@PhiAbd S@dide Foor values of
ast two different types of received powers is
Saﬁi@él@%ﬂ”Wﬁ%QPSUﬁQRﬁa Pdwer. 10. Met hod according to
claim8 or 9, wherein said step of determning (220)
conprises determ ning of a m ninum val ue of said power

6.rel aﬂ\&ihoﬂSaqcmmﬁhgi wsanyt dfi tha clairnes detd &). whkrein said step of
to any,of the clainms, 1 to 9, wherein

] di
prEuS, 250F “Sater fomBkice2To e o Flak Sepramieiting omeasured
re@éﬁ@@bbb‘bv%y 1@13351&' %‘ﬂf}%po%rs- %fgyg;gjarge ty Eﬁﬁéggr of time

on said provided recelve conpu
ingfemdiesi onal probability distribution of a noise floor

nmeasure based on at | east a nunber of said estimated

probability distributions for said power quantity. 38

7. WO 20R9h8A558& radsls 36291(%?/ 58RO tlaikds 1MBS M OwREFAHAEAY step of

to any of the clains 11, wherein said’'wreless
pr@ﬂ@@&u(@é@i @iat@y(mré—ml(swe)megsprmg dertivéd lpovemreivesaid receiving

enrsi d, sai d_rec V|n naI chain (15)

mé%a Ghedy 41§Pangg?ng%g(ﬁ @?%ﬁanches said step

of detern1n|ng (220) conprlses detern1n|ng of separ at e

noi se floor values for said at |east two receiver
8. pr anMeébodanerassling stoepnyf oﬁéltl@cxlaﬁgs (R40) 7} sviverssd sid power

j b tions of said

rel B AT 00 2L R R, bt P e P et 1t owo
different types of received powers.

9. Method according to claim 8, wherein one of said at least two

different types of received powers is received total wideband power.

10. Method according to claim 8 or 9, wherein said step of determining
(220) comprises determining of a minimum value of said power related

quantities within a time period.

11. Method according to any of the claims 1 to 9, wherein

said step of determining (220) comprises estimating of probability
distributions for a power quantity based on said provided received powers;
and

computing a conditional probability distribution of a noise floor
measure based on at least a number of said estimated probability

distributions for said power quantity.
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10 receiver branches. 13. Method according to claim

12, wherein said step of proviging (210) conprises
w@emvioehsay of data of nmeasures of received t oPEI/SE2007/050561

wi deband power for at least a first receiver branch
and a 15 second receiver branch at a plurality of
times; said step of determ ning (220{ conpri ses

1%st | Methagt aaC%dwaﬁpt%mb@f the gleémsal e ddabvherejn
di st g Ryt RR1dQr m&gﬂcﬁ?aﬁ r g%lﬂ%ﬂt L'}(z)e?sng}r%v ag at“élth receiver

power quantity, el ng rel
diversigbhed sfidarecessnp raghainclahigo(l3)rombrees qualbist it®® receiver
brER esenting said neasured received 20 total w deband
EﬁéF Sof said first receiver branch as well as of said

Seco@ﬁld ra&‘é?' VI dEARGRIAS|( QQO{S %o‘?ﬁ%ﬁge ]?‘HFI 1g, of separate

functions of said selected sta rla
naase flear ivelues forsaidmt Israstjtwelrecd:welr branehels;rar&bl es

corres i n cell ies; said selected .
rreasﬁ?gcﬁgg qﬁ %?GGSHQgE@r% ‘%o %I? Of A gPIPagison between said

tirfggagtdlutionsr 6PaseHdtBamsfed ARASWIKT VERRIVEH dQlaht least two
wi deband power of said first and second receiver

regpiec Reanckes.d step of deternining (220) further
conprises: conmputing a conditional probability
distribution of a first noise floor neasure based on

13at | sbghod avodRa®to shiith @81 wrRteth probability 30
distributions for said first power quantity, and a
condPeicontar pf prapidingy(2d pktcprrmm@n PD@VldIBgcodirttataomfsmeasures

f |
o BT & g OBk 503, BTV P 8 pench anc «
sepave recgiant btyncland a\/ﬂlﬁ@@@jf ©2%hR6s;39

PCT/ SE 007/0505 1 prOV|d a said n0|se fl oor val ue
base®ioh Sk PlcBrisTIEAIRS {dr) cﬁwpﬁs%zﬂﬁumﬁyng, a plurality of

tinth St 4 B%Be%iﬁ??fdéﬁﬁguﬁbhsYofago)tﬁ‘?tg ?JN;V&O' St tﬁoagd a second

measur es Arrangenent ( super i'SI O
poW@uI osamity, r both vbringi tplatedc hiai nselédiell oftage WwaEhBES of an

e BB S TP B R Sl e
T e e N e
receiver branch using selected measurement functions of said selected state
variables of said estimation algorithm,;

said selected state variables corresponding to cell power quantities;

said selected measurement functions corresponding to said
quantities representing said measured received total wideband power of said
first and second receiver branches;

said step of determining (220) further comprises:

computing a conditional probability distribution of a first

noise floor measure based on at least a number of said estimated probability
distributions for said first power quantity, and a conditional probability
distribution of a second noise floor measure based on at least a number of

said estimated probability distributions for said second power quantity; and
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10 said processor arrangenent (91) being arranged for
determning a noise floor v e at a nunber of tine
w0 pwbarsses based on said provided data; said PCDSEX®STHS0561
arrangenent (91) being further arranged for eval uating
a tinme evoppbviahd 184d103id04Mos waid Bak&d "bAe A S&mputed
fl oor val ues; and said processor arrangenent (91
copditagnalymrrbabiityadésdifyionetafc shity firts ang second noise floor
cqience of a fault in said receiving signal chain
Ingasegrsbn said tine evolution (101;103;104). 15.
Arrangenent according to claim 14, wherein said
processor arrangenent (91) being further arranged for .
140bt aPRrHREFBGRE (@?(a faredpayigigamel Udts H aarengitiag wignal chain
[ i g [ j .2, er eby
0 RS PR e Ao S e TV SR i o1 e
powemaagisat¥l) foquamtvidingsda b regyasangegenicaaceed dicdgived power
. to.claiml4 ar 1?, wherein said processor . 25
in spid peRsteme P8R! BbARy (e her Hhpan ghimeinsiomsasi agd
sai datirigec A éﬁtliaglgen{e}g]( 11?3; 104) with a nodel
evol ution (102) and indicating a fault if a neasure
r epr e’ighiragessadi Af ermecece (M besag tarangedvidlrutiesrmining a
104; 103:.104), and sai d.npdel. evol ution (,102) exceeds
noldtodORat 4 daimBer b g rARGERERPacorisayl pgovided data;
cl ai 8ailbprodeeksl Brsaigbrmpge(o ﬁv&liﬂg'fﬁf‘the_(r]é}%lingéd 85 8daluating
on a statistical treatnment of previous tine evolutions
a timgevebation4 ) Of ok 0Zd Ot of eaitl dgteronidict ioiss . floap values; and
2009 5 [ SE2007/ 61 .18 rangenent .
acc oé%ﬁnérg(?cg %gﬂgc%iga?%eemgpg ?% %ﬁuigoﬁﬁ, emgf%ﬁlfﬁe% dprydetecting
anprencugecneniof d savileliat eglidt fedefeidloVSignpD \WeIaSn Aadd on said time
| east two Bositions (12A-E) in a receiving signa
evelpgion (195 10355 Qf)pr ocessor arrangement (91) is further
arranged for determning 5 separate noise floor
val ues for said at |east two positions (12A-E); and
I15sai dAprogessatt ancengéngntto( 9dlhims 141 t heerait anged processor

for basi ng( jil . det ctgng on a conpari son between
ArramEgmGHe (@00l BEI BITtRET dau@ngss neg okbpEEng| qwwer related

quiAtities &f e?‘at'lﬁirrﬂjeél 6ASmE"h A icte%oﬂé dd2h R idl(B) égi'ded data
Arrangement according to any of the clal ng 1o P18, ’
whehedveisaid aiase frmrsv4102) béiog pased dimgatbmpthisesl aower related

qugg{iaeg'ecel ver (94) for quantities rel ated

16. Arrangement according to claim 14 or 15, wherein said processor
arrangement (91) being further arranged for comparing said time evolution
(101;103;104) with a model evolution (102) and indicating a fault if a
measure representing a difference between said time evolution (101;103;104)

and said model evolution (102) exceeds a threshold value.

17. Arrangement according to claim 16, wherein said model evolution
(102) is based on a statistical treatment of previous time evolutions

(101;103;104) for corresponding conditions.
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to neasured received power in said receiving signa
chain (15) at a nunber of ti i nstances. 15 20.
wa@egoangsspent according to any the clai ns 14p¢DSEBN7/050561
wherein said mneans (92) for providing conprises
18T8aS Wri-AHo RS ac@3ididy @R8¢ of Phe IRANIIUNG [ BCHHLELN
power in Said receiving signal chain (15) at a nunber
of sk previded edatpds2telaped dogeeegivedcpowdingat @t least two

n f lainms 14 to 20 I el aid power

pafe ot 454 A Fsoirb Skmaldiadtdion dhta

r epr ea&Nigrofe sor! £A%Ingetvéhtd{I If) eicefirth P asralgd ¢S Metbrmining

powers. 22. Arrangenent according to claim 21, wherein
scppeatsrneigedlonr valuss fonsaidst kﬁatsf% éwerposifipas (4RA-E); and

recei i ' tal. . o .

At anaEhaRBeEiy e RRIaH, b2t BB R ol fipsing said
depeciies sar a aonmgrgesEnbet@Edn i snifl uitdeeeveltntinged d0d determined

determinipng a mninmum val ue of  said power related
nod%ﬁ?% i"@gl% ?ﬂ:“’?ﬁldaatt feqst pwpirnsitians 242AAEk angenent

according to any of the clains 14 to 22, wherein WO

2009/ 025595 41 PCT/ SE2007/ 050561 sai d processor
19ar r aAgemmegetm A1l Jadcsrdimg beramgr vAnhedlhonsest itoal 8ngvherein said

robability distributions for a power. quantity based .
ALY il cunprees sodarb Tosa o A Y cEevsefios related
to FhEASGRIBRECdiPdd dowdrild REld 26EAPIRAsTRNa] CHUBH! (1B & a number

5 conditional praobability distributior of a noise

of timeinstesnsese based on at | east a number of said
estimated probability distributions for said power
quantity. 25. Arrangenent according to any of the

20¢! ai KB étﬁ_eﬁﬂaac‘ébﬁﬂi@igntéﬁirﬂf ¥ KBL QISIrREMHNLCES T Yherein said
system (70) is provided with'receiver 10 diversity

meges AR foscProvidingi ¢grabrishai me@ssying mpepnes(A) arranged for
: ecai . .saj d_obt ai ped
SR MO SR o er BB SO s BGR 23pBAT b sy of

tins@itlstatlhckgast two recei ver branches; said processor

arrangenent (91) being further arranged for 15
determi ning separate noise floor values for said at

21! eas}\rfé@ﬁge’iﬁgﬂ \é%Eording to any of the claims 14 to 20, wherein said
power related quantities are obtained based on data representing at least

two different types of received powers.

22. Arrangement according to claim 21, wherein one of said at least two

different types of received powers is received total wideband power.
23. Arrangement according to claim 21 or 22, wherein said processor
arrangement (91) is further arranged for determining a minimum value of

said power related quantities within a time period.

24, Arrangement according to any of the claims 14 to 22, wherein
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branches; and sai d processor arrangenent (91) being

further arranged for basing id detecting on a
w@ 0vpAazissdn bet ween said tine evolutions of saPdI/SE2007/050561

det erm ned noi se floor values of said at |east two

recesyRy droaBsdns ardthglned¥ (ANQYLNERLIRGCAFHAES Por estimating

claim 25, wherein said neans (92) for providing data
pr@bﬁbrhtyeghﬁéd}wwm forow omer aRRsYitEs besedeoni waitl measured
re 8(/@(!1 qjgaggdpovxer for at least a first receiver

ranch o and’ a8 second receiver branch at a plurality of

ti rresalc%rs@&séo@rmaﬁgemeaﬁr @ngeﬁmttﬂe%arraﬁgeg for computing a
further arranged for: estimating plurality of

copdpenalprabaibiy Afsriution Bl WSF Joos menpwte pased on at least
a 1?12 atégt s@'ﬂ& &tﬁﬁ&%ﬁgp@d@&h ﬂ t fb\(ztlc?%an e%laﬁ%(%wer quantity.

sel ect tate v
al gorit hm from gquant | t| es repr esentl ng sai d rreasur ed
rece| ved total w deb power of sajd first
S ecel VAN SHTRRRK A5S0 Pg tgsa%f Oggl?%l CLeé]Ef’c?n b rt@c%‘}’v‘ﬁherem

b ranghius#ipdess! &ﬁh%nﬂﬁ%ﬂr & mt oﬁ?oﬁﬁeaabvqth receiver

sel ected state vari ables of said est
dl\afll‘grtyl&Msamrﬁcﬂgir@s@&lmm&%ﬂﬁbﬂS%@l lessii tivo receiver
elﬁct ed state variables corresponding to cell power
€590t | es; said selected neasurenent functions

cor r §§1@oagt£aeaop&%ld rel‘&‘ﬂé‘cﬂ‘ daxﬁﬁléseaf@%smtéa&osl%c@wed powers
measured received total w deband power of said

at spidat mtmmeﬂ@mbme‘rdmsanches sai d step of
det er m,ni n i ses ut,i n onditi
pr obSHid i P O(fﬁ gt%fr i b%ﬁrﬁgﬁe%% &rlgt Cbeﬂjélgse&rlﬁa‘a]f arranged  for
deferasinife baspara8 oiseagbord VHIGLST @ Al da@Sldd®t €0 receiver
pr obabi |ty di stributions for said first power

r@@%lﬁ‘?&’f t%n and a condi tional probability 10

d' st ééﬁub%)@e or aﬁ%%%%%%@eifl)f bgﬁ{dg gﬁg‘% eﬁpr%%eg%do?or basing

| east "a nu
sam‘ﬂ sdertebuhgom faorc@@p@erOHﬁtﬁz@‘&ﬁr sgi@ntint ey ; evajldltlons of said
d &ow di ng said noise flqor value based on said
€

mpcedIeisadlaaromareprbpaist pf {Sasditsa Taseivaerasiches d

first and second noi se fl oor

26. Arrangement according to claim 25, wherein
said means (92) for providing data comprises means for providing
measures of received total wideband power for at least a first receiver branch
and a second receiver branch at a plurality of times;
said processor arrangement (91) being further arranged for:
estimating, a plurality of times, a probability distribution for a
first power quantity and a second power quantity, both being related to
selected state variables of an estimation algorithm, from quantities
representing said measured received total wideband power of said first
receiver branch as well as of said second receiver branch using selected
measurement functions of said selected state variables of said estimation

algorithm;
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communi cation system (70) conprising an arrangenent
wa@emoneisny to any of the clai 14 to 26. 28. MNOOSE2007/050561

according to claim 27, wherein said node is a base

station (28aid <ded®d Wihed e§§r1§l§’1’§§“%bﬁaets?6‘ﬂl %tg cell power
(70) conprising at |east one node 20; 8 acc

quagItiies;m 27 or 28.
said selected measurement functions corresponding to said

quantities representing said measured received total wideband power of said
first and second receiver branches;
said step of determining comprises:
computing a conditional probability distribution of a first
noise floor measure based on at least a number of said estimated probability
distributions for said first power quantity, and a conditional probability
distribution of a second noise floor measure based on at least a number of
said estimated probability distributions for said second power quantity; and
providing said noise floor value based on said computed
conditional probability distributions of said first and second noise floor

measures.

27. Node (20; 82) for use in a wireless communication system (70)

comprising an arrangement according to any of the claims 14 to 26.
28. Node according to claim 27, wherein said node is a base station (20).

29. Wireless communication system (70) comprising at least one node

(20; 82) according to claim 27 or 28.



