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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 to noise indication

RPI received power indicator

RSSI received signal strength indicator

SQ signal quality
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RSSI received signal strength indicator SQ signal
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which is not helpful for relying on the RPI histogram as a controlling parameter.
[0007] Current standards define received signal strength indication based
mainly on measurement of AP signals:

(1)  on the 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 addressed

in the standards.



station. [0008] Significantly, measurenents involving
different physical |ayers and the sane or different
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[0012] 3. _To conpare AP signals on different channel S,

in the ssap@eSPAY, in the same STA. [0013] 4. To conpare
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P SildosThor Network  Managenent. [0016] RSSI, as

currently defi ned, only addresses categorles (1 and

[0(03;3 above. THe cpmar@g Psignedson differenithanpelsnidiefpme PHY,
ereetdS’PX the DSSS PHY or the OFDM PHY. RSSI
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through RSSI Xi mum I S r amef. [ ure b
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nmeasured during the reception of the PL preanbl e.

Mmgem@nt ntended to be used in a relative manner, and

[dro(Lélng ved a%nc!u%aé lt}gr !igf%{e%fa%hﬂg aﬁ('i'ﬂeggé &tgéorﬁ&e(l) and (3)
above. The RSSI is a measure of the RF energy received by the DSSS PHY or the
OFDM PHY. RSSIindications of up to eight bits (256 levels) are supported. The

allowed values for RSSI range from 0 through RSSI maximum. This parameter

is a 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
preamble. RSSI is intended 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
RSSI maximum as described in 17.2.3.2.

[0019] Some limitations of the RSSI indicator are: RSSI is a monotonic,

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 no unit definitions and no performance
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[0017] CCK, ER-PBCC. the 8-bit value of RSSI as
described in 18.4.5.11. [0018] ERP-COFDM DSSS- OFDM
W b@4@6dsit value is in the range of 0 to RSSIPCEKEIVHV00526
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with the acconpanyi ng draw ngs wherei n:
following description of preferred embodiments, given by way of example and to

be understood in conjunction with the accompanying drawings wherein:

[0025] Figure 1 shows the options for PHY measurements;

[0026] Figure la is a flow diagram showing a technique for deriving an
input to the FEC decoder;

[0027] Figure 2 shows PSNI specified on BER curves; and

[0028] Figure 3 shows example PSNI specification points.



[0025] Figure 1 shows the options for PHY

measurenents; [0026] Figure la is a flow diagram
w@hamioegie techni que for deriving an input toPCTESIOBL00526

decoder; [0027] Figure 2 shows PSNI specified on BER

curves; and [0028] Figure 3 shows exanple PSN
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[0BESPOr ti efahnt GrRRhOP tralckiNb! an BERrinaY alRitg stbility

respect to data rates The sanme paraneter may be used
[0986]any d&lemadaiaor inft@OEY paDemiend aae oy ailahle ph aiframe-by-frame
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operating points defined by rate, modulatlon and FEC. Such demodulator
internal parameters estimate FER performance in both interference
environments and interference-free (noise only) environments and may be used
as the basis for PSNI. For PSNI to 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 features 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/(N+1I).



as the basis for PSNI. For PSNI to be a useful

indicator it is not necessary to specify which
waeleomdedsat or i nternal paranmeter to use as the PEBUS20040000526

the indicator, but it is sufficient to only specify

how t he quanti zed indicator relates to FER [0038]
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ual i lLevel , second point at a maximum
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n%ecx%gfe\ﬂeovtep ?ﬁl&PLC?’%rerrﬁﬂ@anf SPUr the enti@satefbddyemhe! PSNI is

preanbl e and over the entire received frane. PSN
intended to be used in a relative manner, and it is a monotonically increasing,

logarithmic function of the observed S/(N+I). PSNI accuracy and range are
specified at a minimum of two different FER operating conditions. Figure 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 PSNI indicator. 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 value, with minor additions to the noise associated with

quantization error.



intended to be used in a relative manner, and it is a
nmonotonically increasing, logarithmc function of the
wobmensstdt S/ (N+1). PSNI accuracy and range ar ePCT/US2004/000526
specified at a m nimumof two different FER operating
conditions. Figure 3 supplies exanple specification
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account for actua modul at or 1 npl’ementati on | osses.
oh@i0ipTied Biyrthe drdye sizhén BER at t he out put of FEC decoder

BTG noreh iR huboRe oL ESRRET A P Mot may e
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decoder i npl enent ati on | osses, frame error
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iFheceliaredoodandyt yhenk (GRCE nwrtt cithieo rtetlosigass alSS goissibled and
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,

summarized as follows (see Fig. 1a):

[0049] The output of the FEC decoder is generally correct. Therefore, this
output is obtained and stored (steps S1 and S2). The FEC encoding rules are
used to create a replica of the correct input bits (step S3) 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

A



with the frame check. In general, for |ow BERs, the
FER is equal to the BER nmnultiplied by the franme size

WO poobioees11 [ 0048] The frame check function 20 0OPCT/US2004/000526
receiver 10 in Figure 1 may be inplenented with or

. without a frame parity check. In nost practica
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summarized as follows (see Fig. la): [0049] The out put
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ngl%stcill_eggéﬁte Ul délxﬁlg B?iu 2118 ecﬁe %fg}xaq 40 rn%gse( ﬁl‘égpéreﬁgen% Bb[qi a?é) other

e enco es are ~used to create are
pointt he correct input bits (step S3) and each bit is
ndi ng bit that, was

ared to the correspo tual | .
GERIEE o e PeeS e aBrnagsHent Bpigh (fsvieR &5 Sgral quality
dERHEEd 1S thBGIsBRSE BedtOfepP@et&OFPERE 201l HITR 0PDbser@E FER
-7 WD 2004/ 066511 PCT/ US2004/ 000526 di sagr eenent

(peineB) sehhe BN seomeeptanravideatar indiexton witish efiresily relates to

M50 PR AR AL e AL B Rpltmentation

l?wrVEh@ﬁsEhﬁnﬁ?Fﬂﬂfw@ﬂelbhﬂngihéﬁﬁﬂé[Obihémmﬁmﬁﬁﬁhentofan

(ste 11) . The conparisons, (error Q0 error - ;

i ft%ﬁgém%@af@s PR AR u At FReCH ke KL g galues with

részfe@tpto%%kervéﬁ R ﬁng:Sﬂt{E%lz{rhﬁat& OMAd A o Rl BB FHPcombination
Identified as the R (step S9). [0050] In this way,

paiitacaitchd) adingtihgithplieveentladdmedulats gmraineben measurement to
theoretical pe nce curves_all.ows ong to rel at
apetant: gharredl s SetfershidonPu tRafl GabRatted fiom the
nSda@lAdmért Jodnis Byedsy hen@iduréhe@oiot iesrnaptu thle.demodulator,
0051] From a networ k managenent point, of vi

th
the greasurpdatiery!l aerlity\adreadyiigcioges (e pliegtsistghe STA front end
14884 eB§ RLed RN the PRNTURHiEER with 184%et ¥&0bdeERd 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 which the STA may use.

[0052] Since PSNI is based on an internal demodulator parameter, it can
be measured and reported on a frame-by-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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(point E). The PSNI concept provides an indicator
which directly relates to observed FER for all STAs,

w0 eaneisess of each STA s different inplenmentap@DOS2004/000526
|l oss. This is acconplished by 1) basing the PSNI on
t he measurenent of an internal denodul ator paraneter,
lehse SRR EhdNdoRhstRANT Shby ot BE Bécur-tcie el Mddto ohRIPEEFER at
to observed FER at particul ar data
reitd-denpdul ati on/ FEC combi nati on poi nts, and 3)

{Stingr.t ] L - I [

A ot Ofs® WaFh e S PR B B PRAICHER S maaggment
ismoedpctios] tddmmnpdérn e Tdst@to bheasune asyiiiesené kpovledge BJSTA
.usin asurenent point internal to the_ denodul ator,
1%&“?@3%55% a’%& gh g]llu B3 | P OV R oF ﬁiﬁ‘? (PleEnetiges d3crissed
efd ects of the STA front end |osses. By specifying
the PSNI indicator with respect to observed FER

Slal  dBigvae R shews P2 epecified padiRi eurveByn 4bi¢ certtexigof the
. t nt .account .for. a F
R o SRS BRI b e RSP b o P et o o
pi3dBarangd. for all FEC decoders which the STA may use.
: 22] Si,ﬂge PSNI is b S@N n an_i nternal denodul at or
(et or Lt pdrantasss Shadutr sue e‘ﬁ‘@ﬁ%d@dt}t?nfoélowmg: The

JEAATRNF HINIR cBRahE -re%ﬁﬁarﬁént%% ROBERHIEARAL PSAT is an 8-bit

points C or E require thousands of frames for accurate
upsigoad aatys (forr BH¥sPsM i propophicrolito akgeived signahpower.

il i ndi ct.or_ of v S| ual.i,ty. . 1005
Ao PhErn it e LR a2 KR iy by bon
idlicgor beoadbeapplicadie fedCiltyrlapaifravhé HaalityahsasdsemanfgPSNI
the sumof all the inplenentation -8 W) 2004/066511
GrdowpsUens Pessingsnay fariher bpmasdatasdin §07ell to make

P Rt DS roFaH ﬂ%%&ﬂ&ﬁ%%% Eﬁjgﬂe? 19P5€r ved FER at  poi nt

0054 rI n these ways, e 1 nventive use of PSNI for
[(E7hor k  rMBimafpeegritg i g desrptpnadtancetenydaryrpindodinhent of the

t.er.to neasur equi.res. no know edge, of STA
P B Rt Tahhedner Pan R Het AR Rimahe: GUBro4 ethat the
iidlen€ioRas hjysiscathl S tolS FRdded It st inkl@lih €TDIE FOB, CDMA,
PSNI_ specified on BER curves i.n the context of' the
and other modes without exception. It is also conceivable that variations of the
described PSNI indicator and method with suitable modifications are
conceivable. All such modifications and variations are envisaged to be within the

purview of the invention.



invention. Figure 3 illustrates exanple specification

points for a PSNI scaled to a 43dB range. [0056] The
wa@oawansages of PSNI over RSSI include the fol | p@i/mg2004/000526

The definition of PSNI neets the requirenents for

RSSI in that the PSNI is an E ﬂ/@ unsi gned val ue (for

DSSS PHYs) and is proporti o?i 1A recei ved si gnal
WexE.clailPlisimy be reported in any data field calling

for RSSI, which makes the PSNI indicator broadly

appl tcabl & methed fondetarayaing 2 percadves Figpahtasaiseriadication

furth b
(PSR Lo LB B 58 PRGEARA R AR LRy | LT ner Be
avai | abl ebasingitlyh @SNIayea pard106&F obTdiacl byagoanginga &ignal
ﬁ SCr | tl on of., an.exenpl ar n‘aodl ment. of the PSNI
FiRedRbp BV ETTTHITOR "SReTDE RORSHahent . 1t |
envi sagedsged#insheP SINIMRIN SN d18e dRE] 18 D%@ét%o b Prahd ® eryor rate

nodes of transm ssion including TDD,

(BERephtmiierdsatpthetisgeivimendsyideon. It is al so conceivabl e
that variations of the described PSN indicator and
nmet hod with suitable nodifications are conceivabl e.
Al 8uch Toeidfethad ofodsinab duither edﬁlpfismgre envi saged to

be within t ) iew of the inventi
2004/ oaaﬂ%@%ﬁ%gﬁ?‘m@% agt Al qwaty lnv%g“@it% ofeome of
bitSerror rafe (BERPELd %nﬂ:eér%ﬂaﬂé FER) ﬁa%éiﬁ't%%(%eéirﬂféﬁkaﬂ&l and

noi se i ndi catl on (PSNI) for managenent of a wrel ess
megtagerient ctbe ingtwierk toastingze hetvwrak pasformaraeanet er
obt ai ned by neasuring a signal obtained at a given
| ocation in a receiving device; and specifying a PSN

i ndi gat orThaksehod éfivldias peeithbOcanpfiging: error rate
(FER) obtaj.ned at the receiving device. 2. The nethod
of cl ai madipstingEhe pRYHSRTIET he) aceomprt 59y gcodsmﬂosses of an FEC

d@@d@fras%@tréémareﬂt%ado tHepddtridehealar of one of
bit error rate (B frame error rate (FER) to

facilitate reconfl gurat| on and
4. The method of claim 1 further comprising:
adjusting the parameter to account for losses downstream relative to

the measurement point.

5. The method of claim 4 wherein the parameter is obtained from a

demodulator in the receiving device.

6. The method of claim 4 wherein the parameter is invariant with

respect to data rate.

7. The method of claim 4 wherein the parameter is one of base band

phase jitter and base band error vector magnitude.
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managenent of the network to optim ze network
performance. 3. The nmethod of claim1l further

W@ wpneasing: adj usting the parameter to accouneCt/u82004/000526
decoder | osses of an FEC decoder downstreamrel ative

to t u 4_ The thod of claim1l
furt Rer n?@ﬁ% e@’ﬁﬁ% of §1& et Wk@r%lﬁeﬁ%anagﬁaeé?r 1osByerdiggtcode

chieblatRasamlgpwnst ream reI ative to the neasurenent
point. 5. The met hod of claim4 wherein the parameter
Is obtained froma denodulator in the recei vi ng

devige.  6dheTe HOsl 1 I AoBAEELD Lhe paramet er

is invariant wt respec odaara 7. The net hod
of cI ai m ébtaimgngthe mhssmamnea’ean bﬁtp)ﬂefa&edmaﬁagiaamhna for

%% JXID(%%, and base band error vector nagnitude. -10
569 1% PCT/ US2004/ 000526 8. The nethod of
claim4 wherein the paraneter is spreadi ng code
correlation quality. 9. The method of claim1 further

conptl-si nkpe @Eﬁwdwfr@amhé ereln Sreeparametemnisomeptfifresfuency
d receiving device. 10.
t créﬁl%g%lﬁ Qfﬂar?{é'i FI%EI “Ji/t\%kelr g*n the paraneter is one of

frequency tracking and channel tracking stability.
he ste

The ngt hod, ,of Lm.1 wherein
spec]r#1 yi F@“ﬂ’?@ h—"’éﬂ? 13 JevheTgin thers %%P?‘Q@éﬂg the PSNIvalue

ﬁﬁ@g@ﬂéoy%ﬁgsePSNl i ndi cator values with respect to the
obtained FER at at |east one particular data

rate/ de m&clﬁlegwlwadma@m@ﬂuwﬁhawmt tqu@)obtamed FER
af: QE‘R Etag)ﬂe gf;] o@%cg?gﬁi dﬁ%g {%tg emocfuli ot%[y:é?ﬁwag? exror; cm“reelcﬁglll (FEC)

nprisin measu
cqmbmtatmh miglenodul at or provided in the receiving

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

device.

13.  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.

14. The method of claim 1 further comprising obtaining the

measurement at an output of a demodulator provided in the receiving device.

15.  The method of claim 1 wherein said PSNT is logarithmically scaled

to a perceived signal to noise plus interference value.

16. A method for use in wireless network management, comprising:
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device. 13. The nethod of claim1 further conprising
obt ai ning the neasurenent point at an output of a
w0 adioedstont end which is part of the recei vi PQI/US2004/000526
device. 14. The nethod of claim1 further conprising
obt ai ni ng,t.he . measur errenteéfalt.an out gu

t of .
denodul at SFPPRIB ReRCG TRt signaliongo 83%1’612‘?&‘310115 (PEND by
niRis0eitig0f siphal Bt hnvWhesRi poisR{APPSNL rbéeividgabidiv, Glhdréin a

scal ed to a perceived signal to noise plus
siegmed bt Relenplus jajegierencs valiarsNob is determindddregn pepargmeter of

thé %aa§] , conprising: -11 WO 2004/066511

PC%‘%%Q% 4 g%%gg@& deternmining a perceived signal to

noi se i ndadjastivog thPSMraneyermbasumipegsaste sfognabseat damstream
cces int (AP). recei ving | ocation, wherein a

rg'iaglﬁ'gl%o eﬁfﬁeé‘%pépgé‘gﬁnterfer ence value (S/N+l) is
determined froma paranmeter of the neasured signal;

and adjusting the paranmeter to conpensate for | osses

downdT+ eakhe methad afslaim tGwhereie ke gighatis gasuradat amdP of
Ejgf&q ] . Ln.the signal is neasured at
&an é&or%kg%@o%g?lﬁ{hglgg%%gi d rgcei ving | ocati on.

18. The nmethod of claim 16 wherein the signal is
i ver at .said receivi

measyred at an AP qof . .a rec
'ocaton. Themerkd shelaipul Grbetein fhognalie mgasuted B an AP of

a%@@i{réﬁéﬁ%idré&ﬁ)&ﬁg%cﬁﬁohhe signal to base band; and
provi ding automati € gain control to the base band

signal to maintain base band power constant. 20. The

met hod Ofrd ATk LT B AR PN i nght i ned af ter
receipt, “analog to (ﬁlgl Al coRveEr S on S and

denodul atdoarening the sS¢gilab baby bhadlardayer ( PHY)

specific and. directly relates to the observed frame . .
orror T atBIOBSRE HEGTRHS g conbrola edrrebandHRREklp grintain

bhEERAnHBERELEonstant.

20. The method of claim 19 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.

21. The method of claim 20 wherein a frame error rate (FER) is

obtained from a frame check cyclic redundancy check (CRC).

22.  Apparatus for management of a wireless network, comprising:
means for determining a perceived signal to noise indication (PSNI)
by measuring a signal at an access point (AP), wherein the PSNI is determined

based upon a parameter of the signal obtained at said AP; and

-12-



21. The nethod of claim 20 wherein a frane error rate
(FER) is obtained froma frame check cyclic

w0 eduneiancy check (CRC). 22. Apparatus for nmanegEDs2u04/000526
of a wireless network, conprising: neans for

determ ning a perceived signal tqg noise indigcation

(Ponl ) BBy e i Birasplh % GEetst /G HeSigposses
dvhasiebamtraitReNb the ntiRkafdhaadhoiRgsed upon a paranet er

of the signal obtained at said AP, and -12 WO

2004/ 066511 PCT/ US2004/ 000526 neans for adjusting the
par t ermit O t .

el atrve Ty M o Ll OO Es g tg R TP bing the
P6INIolakiano22rime her ra@{ptilsobtpineddewhsream ralbting td duéd AP.
PSNI value to a frame error rate (FER) obtai ned
downstreamrel ative to said AP. 24. The apparatus of

cl ai 9223 mhedifjatatlef CRAAD 3 RereR] HeiAaridBr R¥Ming the PSNI
val ue further conprises: nmeans for specifying the PSN

velate fasther comprsgfect to the obtained FER at at | east

one parti . : I .
cor oot | GL P Rb A LUERERE LB L Wi HEREeiohRl obtaimed
F&R at at a2 ond pasicul siad ataAte/demipdilzt e/ foaiv apd erdor @bri@ction
dul ator. provided in a receiver. 26. The apparatus

<éﬁ@£?%?WWE Ogﬁ@F@in said AP is located at an out put of

a receiving antenna for delivering a received signha

to said receiver. 27. The apparatus of claim 25

wher#i.n SEhepprrriatsiofelaim®Zavhensinsaig dP isfan iateraal point of a

' N . f said receiver. 28. The
dé\%ggélgt%%gpr\gpidéépé#%@g&&ﬁgr ein said AP is |ocated at an
output which is a denodul ator of the receiver. 29.

The apparatus of claim 22 wherein sajd _PSN i

| oga?fr_p-t h rﬁalt%mara@é &f @alm@5av1}féﬁ@eﬁ%/gl3é$ @ﬁ%ﬂeﬁ% apgpiat of
a Rb&vinBlaSh LA LRE AU BB a38eeiMRPAEALLS d:04 LRARGEMENt

of a wreless network, Tonprising™ neans for

determi ning a perceived signal to noise indication

( PSN}%. The apparatus of claim 25 wherein said AP is located at an output of

a radio front end which is part of said receiver.

28.  The apparatus of claim 25 wherein said AP is located at an output

which is a demodulator of the receiver.

29. The apparatus of claim 22 wherein said PSNI is logarithmically

scaled to a perceived signal to noise plus interference value.
30. Apparatus for management of a wireless network, comprising:

means for determining a perceived signal to noise indication (PSNI)

by measuring a signal at an access point (AP) wherein a signal to noise plus

-13-



by measuring a signal at an access point (AP) wherein
a signal to noise plus -13 WD 2004/066511

WEMDASB004/ 000526 interference val ue (S/ N+l )PECEUS2004/000526
determ ned froma paraneter of said signal in a

.denmpdul at or r i y{ ng,said. si,gnal ; and neans _for, . .

DI FRETI g A CHA Lt G oPginkddgomHa Pofamges 6t sad signal in a
deRWag k& Bceival b did @idralt &gl denodul ator. 31. The
apparatus of claim30 further conprising: neans for

conver t i rigeantdon pdjvating thappyamsiardo ageoynhiadessppdownstream
850y di A% f4LONRLLG gain control to the base band
S in

Ignal to ma aln base band power constant. 32. The
apparatus of claim 31 wherein said AP is downstreamto

a regeceiver, an apal t.o digital converter and
dermgfll atﬁ?e %\Wfraﬁ}se‘g‘?cﬂ%}mr g¢ gfrige”c GOR BEser ved frane
error ratfeH Rl 0ekhdrtiaftBe ERNWRTSb SIS ahect i on
(FEC) decoder. 33. The apparatus of claim 32 wherein

a frame dpeans fopprovidiERputematipgainmentis) toiderinse band signal
%Hgl- k Q?E clic. redundancy check (CRC). 34.

¢ eugb)éé)lgrg% uEsJo %‘?ézgli r(ﬁll]%@n\%her ein the neans for

adjusting conprises: means for adjusting the

parapeter_to account for forward error orrection
fecotr  1BsSeBaREhob L %bwi@ﬁlaaﬁw? AT Jevpeitesa to 2
r&RIRE UL RAlog t&Aigitdl @oAPRAERIMPdGho g1t dP 23 (ﬁigéétﬂﬁfelates to

conprising: a forward error correction (FEC) decoder;
apedrervedrirame sriargrage obpiined fivm eoforesrd priputcoprieriion (FEC)
je tted to the decoder; neans for conparing the
created i nput bits with corresponding bits inputted

to the decoder to determne a bit error rate (BER);

and nmeans_responsive to the BER and the FEC decoder )
out pt- t o Nee8PPHRERS a§ tlagped e risrelnag dramggryror rate (FER) is

obtained by means employing a frame cyclic redundancy check (CRC).

34. The apparatus of claim 30 wherein the means for adjusting
comprises:
means for adjusting the parameter to account for forward error

correction decoder losses which occur downstream relative to the demodulator.

35.  The apparatus of claim 30 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).
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-14 WO 2004/ 066511 PCT/ US2004/ 000526 36. The

apparatus of claim 30 wherein the paraneter is one of
whame/06d5and phase jitter and base band error VRCT/U82004/000526

magni tude. 37. The apparatus of claim 30 wherein the

paranmeter is spreading code correlation quality. 38.

The apparatus of claim 30 wherein the paraneter is one

of  $6.eqUERECHppAagks bYclant IhanBRlin thaGhrfgetdralidnktof base
39. The apparatus of claim 30 further conprising:

baad phagnpttey PR baspbnpd eprriseer Bxnsaitsidgnal quality

i ndicator of one of bit error rate (BER) and frane

error rate (FER) to facilitate reconfiguration and
manadgfé e rfthedpparetusaifwiaik J0ovlopeimileparemetedds spreading code
@grfgxnanc?. 40. The apparatus of claim 30 wherein
c@zplgtiRp qua internal point of a denodul ator

provided in a receiver. 41. The apparatus of claim 30
wherein said AP is |located at an output of a )

r eced®i nglneeparetier ofdeleimesd nghereie ddiev parashefeal ist ene of

' ' i ] . cl ai m 30 wherein

ﬁ%ﬁ?%m%ﬁﬁ?@ﬁﬁ%gg?éﬁagpggﬁggﬁﬁgéﬁﬁgg&na radio front end
which is part of said receiver. 43. The apparatus of
cl aim 30 erein a“%.@? ig égﬁ@ted at .an out put
whi cfr-i s EPRIRATEF Grelam ¢4 Bt atgapprising s

means employing a PSNI obtained as a signal quality indicator of
one of bit error rate (BER) and frame error rate (FER) to facilitate
reconfiguration and management of the network to optimize network

performance.

40. The apparatus of claim 30 wherein said AP is an internal point of a

demodulator provided in a receiver.

41. The apparatus of claim 30 wherein said AP is located at an output of

a receiving antenna for delivering a received signal to said receiver.

42.  The apparatus of claim 30 wherein said AP is located at an output of

a radio front end which is part of said receiver.

43. The apparatus of claim 30 wherein said AP is located at an output

which is a demodulator of the receiver.
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