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[0 ‘This specification includes the following acronyms:

AP access point

BER bit error rate

CCK complementary code keying (RF modulation)
DSss direct sequence spread spectrum |
EIRP equivalent isotropically radiated power

ERP effective radiated power

FEC forward error correction

FER frame error rate

MIB management information base

- OFDM orthogonal frequency division multiplexing

PBCC packet binary convolution coding
PHY physical layer

PLCP physical layer conversion protocol
PMD physical medium dependent
PPDU PLCP protocol data unit

PSK phase shift keying -

PSNI perceived signal 1o noise indication
RPI1 received power indicator

RSSI received signal strength indicator
SQ signal quality
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~ RPlI received power indicator RSSI received signa

strength indicator SQ signal quality 1 WO 2004/ 066511
PCTI US2004/ 000526 STA station (0006) The current |EEE

standard 802.11 is entrusted with the task of

g V|d|qﬁ i nterfaces, nmeasurenents, and nechanisns to
65%%@? i gher layer functions for effiBtEUszoonabisor K
managenent. Presently, the 802. 11 standard has

defi ned severs phyS|caI paraneters, none of which is

conpl et el y suPtébl e f¥rHometwork managenent pur poses.
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E@%mgpggkg&hggﬁﬂc&gﬁmﬁﬁgther measur abl e paranmeter is

the hi st ogr am even t hough quantized and
Q8 i e SEfa seseprisdemeastsble pavecten srtbntignad mualily AP.

), rh&h rces
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RS tremsRls ton gy AP sﬁ@dmtggram)mm@ trensdmewahanneall,
S Red1BN 8difPihe 188 Bf sonRB0r 3% and all other interference sources,
which is not helpful for relying on the RPI histogram as a controlling parameter.
o007 Current standards define received signal strength indication based
mainly on measurement of AP signals:

(1} onthe same channel, same physical layer, and same
station; and

(2)  on different channels, same physical layer, and same
station.

{0008] Significantly, measurements involving different physical layers and

the same or different stations, even though required, are not presently addlessed
in the standards,



station; and (2) on different channels, same physica
| ayer, and sane station. (0008] Significantly,

measurenents involving different physical |ayers and
the sane or different stations, even though required,

resently addressed in the standards. -2 WO
%%ﬂ(p%{fé’gll PCTI US2004/ 000526 [ 0009] Ne®@r¥dR004/000526
managemnment needs conparative PITY rreasur(;rre][}tlsI for

pn h of f_deci sions, for exanple. The foll ow ng
tt@@egl of a@%ﬁ‘?‘;ﬁ’ﬁ‘? BT AFETBYPeed SR e FES mpasuipagets for

[160 iohardoff Teistmayiar@adBle STRY fallviONtybddof SRPArAHarne |

t in the sanme STA. [0011] 2. To conpare
A%&élé%%lg?‘gqg%m?#é sanme channel, the sane PITY, in

dP§¥0kr ent L.ST- Beconfpa@KH) sighels o tieoema tiemAR, thie gatad BETDN
dhkheneptstahannel s, the same PHY, in the sane STA.
[0013] 4. To conpare AP signals on different channels,
ttﬁ@ui ame %Hy, Te fomparedRsizals o8 Tesamp Gomad, Ge sdige BidYipar e
AR difegrakbTaon di fferent PHYs in different STAs. _
[ 6)1'5 ] 6.,To gonmar e P signals on different PHYs in
t[ﬁe g ame STA 0%%15 t5iepal mpdiftreatbamnelsthe sepe B t o
Hatiofafed@di si ons for Network Managenment. (0016]
lay as gurr %#ne%%ol a%grese categories
(Ffﬁsjan d ég) B ot ) it o e B G o B f e
SAdHEYent 8€8s-ved by the DSSS P. HY or the OFDM PHY.
R6&ly | ndi gat | S PhreYld dstx afs'of Eiﬁ;l%% %]—51'%%1%6&1 e%\sln%:S?%s ar e
S rted, The allowed values for I range m O
t[ﬁ&%ﬁgh R8sl hasrrainAlmignelson diffeeent PHYs én the pmasSTe by
t GrenpRaYive UbbAYRES! 4D &riR 9Yr ARSE UEHoAR! rl Ntagkenna
_ Lﬁgﬁjaggn%nt.
[00186] RSSI, as currently defined, only addresses categories (1) and (3)
above. The RSS! is a measure of the RF energy received by the DSSS PHY or the
OFDM PHY. RSSI indications of up to eight bits (256 levels) are supported. The
allowed values for RSSI range from 0 through RSSI maximum. This parameter
is 2a measure by the PHY sublayers of the energy observed at the antenna used to
receive the current PPDU. RSSI is measured during the reception of the PLCP
prearmmble. RSSI is infended to be used in a relative manner, and it is a
monotonically increasing function of the received power.
{0017} CCK, ER-PBCC: the 8-bit value of RSSI as described in 18.4.5,11.
- .[0018] ERP-OFDM, DSSS-OFDM, the 8 bit value is in the range of 0 to
RS8I maximum as deseribed in 17.2.3.2.
- [8019] Some limitations of the RSSI indicator are: RSSI is a monotonie,
relative indicator of power at the antenna connector, which indicates sum of
desired signal, noise, and interference powers. In high interference
environments, RSSI is not an adequate indicator of desired signal quality. RSSI

is not fully specified: there are ne unit definitions and no performance



receive the current PPDU. RSSI is nmeasured during the
reception of the PLOP preanble. RSSI is intended to
be used in a relative manner, and it is a
nonot oni cal ly increasing function of the received
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env nents, of
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arfy o] 'ssible to conpare RSSIs fromdifferent

[qeeppucts and perhaps not sexaRAfRemM di f ferent
channel s/ bands within the sane product. [0020]
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2 PESENE figha abin Reuse indicatign @Nﬁgbx Risapiaing fpignali s @ measuring
pARCR4EcdiAhg Il&:%ﬁ@li WARMER L'HHA to noise plus interference value S/(N-+)

is determined from a parameter of the measured signal; and adjusting the parameter to
compensate for losses downstream relative to the measuring point.

[0022b] In accordance with a third aspect of the present invention, there is
provided an apparatus for management of a wireless network, comprising: means for
determining a perceived signal to noise indication (PSNI) by measuring a signal at a

measuring point, wherein the PSNI is determined based upon a parameter of the



relative to the neasurenent point. [0022a] In

accordance with a second aspect of the present

invention, there is provided a nethod for use in

wirel ess network nenagenent, conprising det erm ni ng

a perceived si.gnal to noi se indicati (,PSNI )
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downstreamrel ative to the neasurenent point. [0022c]
In accordance with a fourth aspect of the present
[Q02¥Ention, there i sBrigf Desctiptiamoftbp Dratvisg(§)or

A LT o UL S TR
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demodul ator. [0023] Brief Description of the
torthe FER(1es9dqro024] A nore detail ed understanding of the
' ntion cription
[dg?ygr eferF e%%osﬁ%g;ﬁlggpe&ﬁ\%ﬁﬁgﬁ%wg%g‘g‘?;arrpl e and
[0028pbe  unBigust Dskdwsrexample PRI GRcifichtivd fednt@cconmpanyi ng
drawi ngs wherein: [0025] Figure | shows the options
for PHY neasurenents; [0026] Figure lais a flow
di agram showi ng a technique for deriving an input to
t he FEC decoder;
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[0027] Figure 2 shows PSNI specified on BER curves;
and [0028] Figure 3 shows exanple PSNI specification
poi nts. 4a WD 2004/ 066511 PCT/ US2004/ 000526 [ 0029]
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBQODI MENT( S)
GRA3 is desirable to provide a nethod of network
rmna%]éwr?élﬁt consi dering conparative me aRGT BpAsHt0es20 f
AP signals in all varying situations including
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Roereed SR seenfied by mepapstiu nansized BER infietips The
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I aby | 036 nodul at or
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oSk . Déiﬁfdmaaqbénd pease fiBew besefaop 6mor Vedér Mapniinad og
eyl ) are |nvar|ant with respect to data rates. The

m pararreter be_used at any data rate. [0037]
Hul ati&55; ﬁlfré? cofpyforrststion il be specified and

c{eﬂ 35 b rat DM fréubif tfakih@ahEhihiPRABM: SMitkifky r eSpect

R oGy - RaErrotior a1 e s Fees DebEre

desipd Bembdmiatox maena’aa’s pppdiveslas snass SR afcfRrariant
Rﬁﬁﬁ&%ﬂz&% Bath ?ar Bo o sOLE f;afr&;a&f&%%&%a{ 1 atngrci 4t 53{‘& be
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dem)dul at.or dgrtier nal parameter to _use as asi s for
tcﬁga ng points defined by rate, modulation, and FEC. Such demodulator

internal * parameters egtimate FER performance in both interference

environments and interference-free (noise only) environments and may be used
as the basis for PSNI. For PSNI {o be a useful indicator it is not necessary to
specify which demodulator internal parameter to use as the basis for the
indicator, but it is sufficient to only specify how the quantized indicator relates to
FER.

[0038) " The following feafures are to be noted in connection with the '
inventive use of PSNI for network management:

[0039] PSNI is specified like RSSI as an 8-bit unsigned value,

monotonically increasing with increasing S/(IN+1).
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indicator, but it is sufficient to only specify how
the quantized indicator relates to PER [0038] The
following features are to be noted in connection with
the inventive use of PSNI for network nanagenent:
%{0039] PSNI is specified |ike RSSI as an 8-bit

- WRSM4HEd! val ue, nonotonical |y increasi ngcidstddsoonsas
increasing SI(N+l). -5 WD 2004/ 066511

PCT/] TS20041000526 [0040] PSNI is logarithmcally
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hi's paraneter 1s a
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%%nal r.oces |ng par apeters of enodul at or used to
ATHATTEY e B FolP TR afen PERPal; Seitilo SOTFlEROWERE | ho

RlaGnepare aﬁbldemamﬂatm/ esedt foere@iicl the chReRd Fedel rFEN. is PSN'
:nzeagﬁrﬁéotﬁ'g?ﬁg P}é'gr Eleea#%%%e:% 2\1&% greeeilggel r\e!c%1vn3 Prgl%(e Pgl\mfi
intended to be used in a relatwe manner, and it is a moneotonically increasing,
logarithmic function of the observed S/(N+I). PSNI accuracy and range are
specified at a minimur of two different FER operating conditions. Tigure 3
supplies example specification points for a PSNI scaled to a 43dB range.

{0045] Figure 1 shows the options for PHY measurements, which can be
used for a PSNIindicator. Referring to the receiver 10 in Figure 1, the following
general comments are valid for a wide range of modern modulation and coding
techniques. The signal to noise ratio at points A and B are nominally the same
and may differ slightly due to added losses in the radio front end 12. The signal’
to noise ratio after the analog to digital conversion at A/D converter 14 is also

nominally the same valie, with minor additions to the noise associated with

quantization error.
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| ogarithm c function of the observed S/ (N+l). PSN
accuracy and range are specified at a m ni num of two
di fferent FER operating conditions. Figure 3 supplies
exanpl e specification points for a PSNI scaled to a
43dB range. [0045] Figure 1 shows the options for PHY
aPPEMnt s, which can be used for a PBNuskmeiesat or .
Referring to the receiver 10 in Figure 1, the
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atccqunbfor pebuetl demodudiaomithipleaientatidiBloasssl t racki ng | oops. In

congbexi e rfo ce. system the
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t*ﬁgh? Fife decpder inpsyiaeratdingde a theonatial TG ilgnidr ipedittnandEhe
SéugiathidhQs AMPUsSR th Al denpdul at or 16
(point O is on{ Q%’%f ?’éﬁﬁm@ﬁ%gﬁ%eﬁ?%g pasesst
t ﬁﬁe %’H‘e F gpte }%{ﬁ)é‘t Pt at tgﬁ@tIBEPf the frpwp citeckfundloat es
120 hedisicy iathehR B GRRAbE &eaﬁmfpeﬁc{%e%rr&%ﬁ%vﬁ&tﬂ)ﬁ to
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tic nodul ati o erformance curve
bR 8D, ARER A Rl B i dasons assoceied

i With Ehedranestchenh. [Togeesal, 500 BERS) ik FER i eqda 6 BEBpRL t he
oMby a0y tféig‘mggg%q%qﬁt&8 (point D) relates to the FEC
or

{):oger I nput acc Ing to a theoretical FEC decoder
¥or mantte e deckhAinetion 2 ofdpwivee do o Fameoliniayfhar
aindplealentel @ithee GetBbut ARSI RRE AL 9% i frame
&Lk rate FE@ at poj%fﬂt E at E?ﬂe ou%gg écté%{]gﬁlgn‘?’r ane
chec K r%’i‘b%’&ﬁ Py Lheekwhigh indissfes i kigh rélighidition
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acceptable. If no frame parity check is used, the FER may be estimated using a

derived BER from the functioning of the FEC decoder 18. Deriving the BER

input from the FEC _decoder 18 may be obtained using a well known Process,
surmarized as follows (see Fig. 1a):

10049} The output of the FEC decoder is generally correct. Therefore, this
oufput is obtained and stored (steps 81 and S2). The FEC encoding rules are
used to create a replica of the correct input bits (step 33) and each bit is
compared to the corresponding bit that was actually input to the FEC decoder
and stored (step S4). A count is increased for each comparison (step S5). Each

-



with the frame check. In general, for |ow BERs, the
PER is equal to the BER multiplied by the frame size
in bits. [0048] The frame check function 20 of
receiver 10 in Figure 1 may be inplenented with or
wi thout a franme parity check.. In nost practical
WRagessit each frame contains a parity aclogakzsosmssh
indicates (with high reliability) whether the bl ock
s recei vgge@correctly or not. The nost common parity
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t@mmmsrwc&npmmﬁpﬁmsm&@ﬁ%@m Bed with 1RQadthAME

P eg SR of e B et oo g bt B S ey

Igmp®isohylerrgr drine eBiERsteh 5 ute chnidinet betifbud (GosaEd 8

Rkp 39, AU D L B O s BRERREET v 90 put
df0%he FHz Bicwenrusicg @e retual ﬁzyplauentamdn lodae IweﬂhOﬂhe
tiRédetic@l tpBMErmasiced Bl QEhwaNgheS {00 LA (8L SBaP1, AR, S2) -

The FEC encoding rules are used to creaté a rep I'ca
oF P WETEDF 28 EY Pﬂb"d‘tﬂ the 84l &9 BYiseyasyypInent et nyjother s
cwimpared to the correspondl ng bit that vvas act uaIIy

i to FE coder d stored (
c{g%i i s ii‘ n%raéélsg & Fmagg%ﬂl c?f’?f’ﬁa"lf |V§e8'n ? g SB?hty Each
TeliprahRahe 665 1 bRCTHpUSABOUS0ME 52al HER agélﬁ&ﬁaﬂFERSt ep

r t
dind BP PREPIY Blleck Bl do BB (RERSLY EEe ) o
ResTed R for alh STAs rezardlespefiebdy Se diffexentympinentudiok EC
cae@o chis & Qe@iblismRE 8y QPSELY SR PER 65 Lh%&%eg%lgmegm% an
ari.so error or no error - st ep
D R Pt D SROeITEioR i nfebes oSS with
thneht to phyerved EER siipatticalar 8dte ﬁa_t@&'emcmulaﬁeﬁm &h brﬁ:ﬂan?aimh h Ie
t way, usSln t he act ua
el 3088 Wlting WORAked Ao B R o b o e e 1
p@F‘ﬁJéF penednad (FRfe decgddr dupsesombich @eree| datresitdaen &bgn&b to
NQESErenRBRRIE eﬂ?ﬁx%a%ea@ﬂélmﬂﬂ?%tﬁ@er%ﬁ% tg% dlg
f or’n a

qgfse neasurenent at any,

WSPIETSrRTERTS ARy plerept ingfudes téweﬁ"wtfeof@egﬁ'm fromfeeniit y
losses. By specifying the PSNI indicator with respect to observed FER, actual
demodulator losses are included. By adjusting the demodulator measurement to-
account for actual FEC decoder losses, the validity of the indicator is preserved
for all FEC decoders whieh the STA may use,

(00521 Since PSNI is based on an internal demodulator parameter, it can

be ‘measured and reporfed on a frameby-frame basis. BER or FER

measurements at points C or E require thousands of frames for accurate

measurement. Therefore PSNI is a practical, fast, and available indictor of

observed signal quality.

[0053] Measurements of analog signal to noise at points A or B can be
- performed quickly, yet without also knowing the sum of all the implementation
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delivered to the user is best represented by the
actual FER, or observed FER (point E). The PSN

cconcept provides an indicator which directly rel ates

to observed FER for all STAs, regardl ess of each

fferent inplementation loss. This is
g@?&rﬁ‘p%ﬁghed by 1) basing the PSNl on thBCTHES2084t0ement

of an internal denodul ator paraneter, 2) specifying

t REse torvalues with respect to observed
s el AL, 0 S S perdrmtel et e od PR

cHi#ithat i on poi nt s, and 3) adjusting the internal

d ul at ccount for
B B e o AL H P o B hasameTt om
t Herorspuacisabnipelemt faster Bymensirregrequireas ktiev1Egt ofiaiANt

| imipddunakation, &4teis GREOAUAEQEment shanal
qﬁlal ity al readysl ncl ug{reng t ee of P%ctjtﬁg%%%? S55ont

| osses. By specifying the PSNI indicator with
r @Q@'ﬂct t BigobskshvedPFlRpecaRl va BERISARIM RS Qhtek Qs BES

' I ustl enodul at or _neasur enent
el B e R ellot e oton portie B P galed b

vf’aﬁ?rdéﬁlla?g%f the indicator is preserved for all FEC
deosmler s 0 1S| ePSNlls
@ 58§ ohe ?ﬁ%%%%sls-% eg;%yu o?l[ pollgg OVT”E‘g % be
n%‘%%‘ Pﬁa peshidhe @aulmmeatsffqvw byl:hﬁﬁaaﬁsmms b 8-bBER
OunsfghR vaTeaGeH BIPSHISYsRindAQ bRpSrtibn A i Ecélse% &1 power,
T#;}gmsr? srof féarresdforelﬁccurate ement. .
erer or e BENrd frang dygp F‘ﬂ%’l‘gf"*%’%gﬂ W]alﬁdmakﬁatheeﬂﬂl‘ﬁ
Ilﬁdﬂcﬁ@ﬂrﬂﬁcﬁly awb%te\&lgﬂhﬁt@ﬁﬂrﬁ@ﬂﬂlqhm IEIEMEXE PSNI .
Q 0 hol se, at 0|ntsAor
E@%ﬁtﬁg@ﬁ&??%?’%@’ O R Ry 8 RO 840 CLioRmd g
tihe §%Wowmentsheaﬂamertehemmem 8 WO 2004/ 066511
Hﬁﬁ’d?@JSZOO'ﬂﬂQQ i i Qunst
A pate s Ba B bl Sl B B Y

accur at el Cé,a tfo o
% T Fpdphod digeiworkimanagerventt Fhie cusezef theSNk f or
ristanbiok isaplg BERMHI mdiss ommm&%ﬁﬁidcﬁ?ﬂngﬁ‘ﬁn j S?%%)ﬂ;

f rrea ure ui.f es. no know
a%ﬁ 9:[&1' %d out I‘;faapﬁ {ﬁﬁ ?S&WBFW%WEWW thhe

djreF‘Ei‘bﬁ‘ét ?WS U@ﬂlmssteﬁ method with suitable modifications are

conceivable. All such modifications and variations are envisaged to be within the
purview of the invention.




here. [00551 Figure 2 shows PSNI specified on BER
curves in the context of the invention. Figure 3
illustrates exanpl e specification points for a PSNI
scaled to a 43dB range. [0056] The advantages of PSNI
over RSSI include the follow ng: The definition of
PSNI nmeets the requirenments for RSSI in that the PSN
is an 8-bit wunsigned vaI DSSS PI1Ys) and is
W Oportien t Oy .. . PSNI may be
reported |§L§n§E£%§i el d “cal |"hg‘w'$%‘f RSSI, which
makes the PSNI i ndi catorcmgl y applicable as an

' terl er frame quality nmeasurenent. PSNI MB
‘}gﬁ é@ﬁ‘ﬁﬂi‘ﬁ'eportl ng/ posting may further be mandat ed

in 8@2 11A trfethok for d&termdihg ia"PLQNREE @ig%aﬁ\é@'doﬁgl fdidtion

(E$ g e 2%7 he foregoing is a description
ﬁi’n{ ’é?’@ﬁﬁ & tetyonk, eompipipe:i ndi cat or and

met hbakigg tHEPSNI bn mms@ﬁ%bca!.ﬁed By ﬁ@g{g {ERa otified

tnventl on |s ,applicable to all nodés o transm Ssi on
at A SRR Ineptiopin apegsivingyipvice; and ot her modes wi t hout

exCegidcHying at PSNI ializator YARRI WAR! a &f

he mgﬁz@rl bed PSNI i ndi cat o‘yﬁgrﬁgs net dé%/\nlh?%hgg?? b(FgR)
§ P Epreivipeedevicenamd vabl e. Al | such nodifications

and ¥dastdtg tHeSpadhRe \th l

of thdg [ nvgentl on. 9 pCA mgt?&w%%e%%?hﬁgaﬁﬁal rrewé'x tg%e

measiremant Beintor det er mi ni ng a percei ved signal to

noi se i nd| cation (PSNI) for managenent of a wreless
net wor Kk, rrprl Si r}g basing the PSNI on a paraneter
obta?ned'[bﬁ lcombriginged at a gi ven

| 0cadrhfByihB PBN'F‘i)ﬁi'éﬁléwrsd 8Y e SigniP OhLiY NALGON facilitate

cator value wth respect t error ra

r%ﬁPEPgura&le{l aiaRg d mansgeeentecef] \theg nétwirke to apptimize network

performance.

. 8. The method of claim 1, wherein the downstream losses include
lecoder losses of a forward error correction (FEC) decoder.

4. The method of claim 1 wherein the parameter is obtained from a
deinudﬁator in the receiving device.

b, The method of claim 1 wheljein the parameter is invariant with
resgec_:t' to data rate. |

6. The method of claim 1 wherein the parameter is one of base band

phase jitter and base band error vector magnitude.

1. The method of claim 1 wherem the parameter is spreadmg code
correlation quality.

-10-



adjusting the paraneter to account for |osses
downstreamrel ative to the neasurenent point. 2. The
nmet hod of claim 1 further conprising: enploying PSNI
paranmeters as a signal quality indicator to facilitate
reconfiguration and managenent of the network to
optimze network performance. 3. The nethod of claim
1, wherein the downstream i nclude iecoder

IBGS/QS..-@%E_Q_(.%@S%E%N f'rf'eicgg‘r"('FEC) decoder. 4.

The/met hod of clarm eref HHneter is

obtaigied The Mmethod&ZAR/ 1 ASHYr chipliliSe! €C€I Vi Ng

devi Cﬁ\% .0, TH*% nmet hod of cl ai mcgaﬁﬁl%rﬁgi n the paraneter
-is i MOIENIng the maasureaenicat am outs of At xeceigingTirdenest Fucsaid
fceivlyf davicewherei n the paraneter is one of base band
phase jitter and base band error vector magnitude. 7.
The nethod of claim 1l wherein the paraneter is

spteadi NOTEO Gketh6 bf Qb ! ' | of frequl
8. .The nethod of claiml 1?‘81#%#@ H?:&/o a%%e%}g:ﬁ é)%t%fifﬁ?%gncy
Theking g FEWW’&’ESMt of a receiving antenna

for said receiving device. 9. The nethod of claim1

vvh'erﬁi n t,gﬁﬂpar ameter_is one of frequency
t r acRPng- The ethed of claimckiwhpreinathie step. of1apecifiisg the PSNI

VRGO RGN coimpridkst Wherein the step of specifying the
PSNI  val ue further conprises: specifying PSN

i ndi €8t BRL indicator galpes withoreshect dbithe wbthin&RFER at at
18st bRASHartieBlaPaliltiaC Yh@fdeHRlifatANEHISHP %Ho@t IEAR AN EﬁEC)

error correction (FEC) conbination poi
combination point,

“ 11. The method of claim 1 further comprising obtaining the
measurement at an internal point of a demodulator provided in the receiving
devige.

N _
12, The method of claim 1 further comprising obtaining the
measurement point at an output of a radio front end which is part of the

receiving device.

™~  13. The method of claim 1 further comprising obtaining the

measurement at an output of a demodulator provided in the receiving device.
«  14. The method of claim 1 wherein said PSNI is logarithmically scaled.

v\ 15. A method for use in wireless network management, comprising;
determining a perceived signal to noise indication (PSNI) by measuring a
signal at a measuring point at a receiving 1ocation, wherein a signal to noise plus
interference value S/(N+I) is determined from a parameter of the measured
signal; and

.11-
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11. The nmethod of claim 1 further conprising obtaining
the neasurenent at an internal point of a denodul ator
provided in the receiving device. 12. The method of
claim1 further conprising obtaining the measurenent
poi nt at an output of a radio front end which is part
of the receiving device. .. The nmethod of claiml
further conprising obtai nilb NHS S nmeasurenent at an
GEEPETS UFLe; de iy : ied. b tbe receiving -
devi ce. E@ﬁﬁe net?ﬁ%ﬁgo?f‘g’?{%fhﬁﬂ\}lﬁgfei n said PSNI is

| ogamijusting ahé pataaétesl to compensad PEIROL dRFndtsin Felative to
ﬁﬁ'erel ess netwngr k managenent, conprising: determ ning

2 peTEarIBEoMiynal to noise indication (PSNI). by
measuring a signal at a measuring point at a receiving

| ocat j.on,, wher ei Lgnal to noise plus interference
val ué‘ S (Reg ?eﬁé"ﬁ&gﬁ i \nathersip the signabiseneasuryd atipepoint in

adasodudstor at gidIreceifly lobdtidn. | PEA/ US adj usting the
paranmeter to conpensate for | osses downstreamrel ative
to the neasuring point. 16. The nethod of claim 15

wher e¥.n (Tl megivdlof cRidiR8 WHefdn Fhe HghRM iBimdaSurdl at a point in
demadul gt or, at said receiving location. 17. The nethod
%’fec?:‘i"%ﬁ%\sfgiﬁﬁ‘f% ofa4fnsi gnal is neasured at a point

in a receiver at said receiving location. 18. The

nmet hgél of .claim 15 further conprising. converting the
si gnd¥ t Fheeethed Qficlaym A5 fyrdharepwgristhgonat i ¢ gai n

cont écivedtihg the SRAme tPBYME hah@@lg t 0 nei ntain base band
power copstant. 19. The nmethod of claim 18 wherein the

PSNI Pro¥iaing aptompticgain conteal ity the base band signal to maintain base
band power constant. '

_;‘ .
</ 19, The method of claim 18 wherein the PSNI is obtained after receipt,
analog to digital conversion, and demodulation of the signal physical layer (PHY)
specific and directly relates to the observed frame error rate obtained from a
forward error correction (FEC) decoder.

€ 20. The method of claim 19 wherein a frame error rate (FER) is
obtained from a frame check cyclic redundancy check (CROC).

21.  Apparatus for management of a wireless network, comprising:

means for determining a perceived signal to noise indication (PSNI) by
measuring a signal at a measuring point, wherein the PSNI is determined based
upon a parameter of the signal obtained at said measuring point; and

means for adjusting the parameter to account for decoder losses
.down?tream relative to the measurement point,

“\ 22. The apparatus of claim 21 further comprising means for relating
the PSNI value to a frame error rate (FER) obtained downstream relative to said

measuring point.

12




analog to digital conversion, and denodul ati on of the
si gnal physical layer (PHY) specific and directly
relates to the observed frame error rate obtai ned from
a forward error correction (FEC) decoder. ¢ 20. The
met hod of claim 19 wherein a frane error rate (FER) is
obtai ned froma frane check cyclic redundancy check
(CRC). 21. Apparatus for nt of a wireless
© PO oL SIS g : -det.arai ning a
per cei ved gingna'lglttp%rﬁm Se i‘na'l'ng?%ﬁ*f PSNI ) by
nmeasuring a signal at a neasuring point, wherein the
PSNI_ i s term ned hased upon a Par aneter of the
si ghar obpaPRearatis of glagm A2 whereinytheanenns forxelatingthef BINI
valag firthat@obdpeispar aneter to account for decoder | osses
the nmeasurenent point. 22. The

downstreamrel ative t
appﬂ%ﬁ“ag%?!’ee?&aw%gw vakies gathoresRechp thecnbsained FER at
atr biaat iong pairtieulRiSNatd’ ahtéRlehfoddidtbAfTBw &Y Brof Jb&ebtlRFEC)
o?tal ned downstreamrelative to said neasuring polnt.
compngtigR RO  The apparatus of clai m 22 wherein the
neans for relating the PSNI value further conprises:
val ues with respect to

msagg fo,hlépeci f¥i ng_ the PSNI | ]
t he“Gbt at Mo dPRERUE Of glaimegktwhareinpesidi medsaringapeint is an
inteahal SERDE ddutidul 06V B00idRR 1R G re@ivegCt | on ( FEC)

conbi nation point. 24. The apparatus of claim 21
wherein said nmeasuring point is an internal point of

a despduliad AFpaRatd iofl Rt R1PwhEes YAl méaBurihd Soint i located

apparatus of claim 21 whereln sald measuri ng pol
ab| i gutppt of a recelying antepna, for-delivering arecsived $ignal to said
reé@bdryering a received signal to said receiver. 26.
The apparatus of claim 21 wherein said neasuring point
is located at an output of a radio front end which is

par £6.0f ‘Bl Shpe®stfb W laim 21 wherein said measuring point is located

at an output of a radio front end which is part of said receiver.

27. The apparatus of claim 21 wherein said measuring point is located
at an output which is a demodulator of the receiver.

28. The apparatus of claim 21 wherein said PSNI is logarithmically
scaled.

29.  Apparatus for management of a wireless network, comprising:

means for determining a perceived signal to noise indication (PSNI) by
measuring a signal at a measuring point wherein a signal to noise plus
interference value S/(N+I) is determined from a parameter of said signal in a
demodulator receiving said signal; and

means for adjusting the parameter to account for losses downstream
relative to the demodulator.
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27. The apparatus of claim 21 wherein said
nmeasuring.point is located at an output which is a
denodul ator of the receiver. 28. The apparatus of
claim 21l wherein said PSNI is logarithmcally 7

scal ed. 29. Apparatus for managenent of a wreless
network, conprising means for determ ning a perceived
signal to noise indicatio E by neasuring a
si*‘g!dal'.-'aﬁl‘ia:irm.a'g:g[jﬁgggpi-g:- FelfegsSignal to noise
plus interference value S/ (N#)“i's déternined froma
par af®t erThefapparatus biyaiim PMfiathaebmgtibiagor recei vi ng

sai dggsi ; .reans . for _adj usting the paranmeter to
accoﬂln%t%lﬂ %lfr'c?%%g%%g%vﬂ@a}&ﬁ#ﬂei@i“ t’ﬂ}g to the

h(t:ierm@@ﬂm dor. Pmaﬁﬁ)ma'ﬂnefgﬁﬁpamﬁou?w Qhe Qalaﬁé Bar® signal to
Lhihe o,;%rl ng; ns for converting the signa

to algcie)a%an ;d%ﬁggﬁ%ngﬁafor provi di ng automati c gain

cantrol to the base band signal to nain in base band

powess comrstant. 31. The.a tus of claim30 wherein
sai délrieasqélre i ép?)%h?t OFsdmg‘g\?éPgt#lé’ﬁWPt 83 Me2gRNRg pojpt 1s
dm_‘ms'@@md‘od’i Tckix br-mmwﬁﬁm mmd ?eﬁmﬂeﬁbﬂ& dtbdulator and
r fes to observed frame, error rate
d%%@f %%‘é‘e?%?ﬁnag“fﬂmﬁa&&“&? E5or T2k P esrfrf(mﬁorward error
cofeeatibar(FES) decbder. appar at us of claim 30 wherein a frame
errbor rate (PER) is obtained by nmeans enploying a
frame cyclic redundancy check (CRC). 33. The apparatus
of/ ddZai nTRe aaiparaa?m of h?iﬂieaq&m@ﬁmaﬁjfrﬁé Reror rate (FER) is
SRR S S8 e EANS O usti the parapeter to
oIy ‘F%%“fe&?ﬂ%% e @Gﬁgé‘?ﬁiﬂ’i“eﬁncycfge%@lw)osses

whi ch occur downstreamrel ative to the denodul at or.

34. e aratus_of ¢l ai.m fyurther conprising: a
f or \A%; d Z.E o?pp%?truéc?ﬁc G%J?Fég) wheredg cthe means for adjusting

comprises:

means for adjusting the parameter to account for forward error correction
decoder losses which occur downstream relative to the demodulator.,

34.  The apparatus of claim 29 further comprising:

a forward error correction (FEC) decoder;

means for creating a replica of correct input bits inputted to the decoder;

‘means for comparing the created input bits with corresponding bits
inputted to the decoder to determine a bit error rate (BER); and

means responsive to the BER and the FEC decoder output to estimate a
frame error rate (FER),

35. The apparatus of claim 29 wherein the parameter is one of base
band phase jitter and base band error vector magnitude.

36.  The apparatus of claim 29 wherein the parameter is spreading code
correlation quality. |
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means for creating a replica of correct input bits
inputted to the decoder; neans for conparing the
created input bits with corresponding bits inputted
to the decoder to determne a bit error rate (BER);
and neans responsive to the BER and the FEC decoder
output to estimate a frane error rate (FER). 35. The
apparatus of claim29 wher M paraneter is one of
bf *

kage: .band, phase jyi-t L and_error vector
magni t ude: 36 ’I'hl paratus &%29 wherein the

par aa'ret efrhbSaﬁ;mrsﬁﬁl algcra@ﬂezg C%Ezeehﬁtdhgnp%%ét&’ is “ote of

, fl‘g&“m qac#}ngganddmngljmcwt@pbw atus of claim 29

wherein the paraneter is one of frequency tracking

and chanpel tracking stabilit 38. The apparatus of

cl ai%fr 29 %FPP%’P“&?I%&“‘P@ éurti(!mmmyu ng a PSNI

Obt ThdWE amplyhigd A3 PSHTAbithdhel nﬁ% Caatsggnaﬁ %\Dﬁﬁfl inbloBl? to

o conf i ur ti on and, managenent he” net
8 i 90 2pd management. ofstéle modppxapm:weofetwork
petfaiiind® wherein said neasuring point is an internal
poi nt of a denodul ator provided in a receiver. 40. The
apparatus of claim29 wherein said neasuring point is

| ocgped TRd spPardbd et cRiim 2!f %ﬁ?én\-fﬁxn%.la%gm E%Tt is an

dellverln a,received signal to sai recel ver.
éh & demgdulgior prolediron geosiveni d measuring poi nt
S Iocated at an output of a radio front end which is
part of said receiver. 42. The apparatus of claim 29
whef®i n Eha apparatigof slgim S9wherein eajd meehsuring poind s pushted

at\ivh Rt &F Qex‘@éwin@t Steia "fJ%%él%%&% ‘received signal to said

receiver.

41. The apparatus of claim 29 wherein said measuring point is located
at an output of a radio front end which is part of said receiver.

42. The apparatus of claim 29 wherein said measuring point is located
at an output which is a demodulator of the receiver.
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