[ 0001) SYSTEM AND METHOD FOR RECEI VED CHANNEL POWER

| NDI CATOR ( RCPT) MEASUREMENT [ 0002] FI ELD OF | NVENTI ON
[ 0003] The present invention relates to wirel ess
communi cations systens, and nore particularly, to a
system and nethod for neasuring a received channe
power indicator (RCPlI). [0004] BACKGROUND [0005] A
recei ved signal strength indicator (RSSI) is defined
at the antenna input connector, but it is not fully
speci fied, because there are no unit definitions and
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RCPI Mﬁi o1 ﬁ% f th
ons within a on, such as a wireless local area network (WLAN)
station, and within a given PHY, but is not usefol for evaluations between
PHYs. RSSI is rescaled between direct sequence spread spectrum (DSSS) and
orthogonal frequency division multiplex (OFDM) PHYs. RSSI is clearly not |
useable by network management for handoff or load balancing. RSSI from
cne station does not relate to RSSI from any other station. In high
interference environments, RSSI is not an adequate indicator of desired signal
quality, since it indicates the sum of

[0006] desired signal + noise + interference powers.

- [0007) SUMMARY
[0008] A receiver analyses a signal in order to obtain a received channel
power indicator (RCPI) value. The RCPI valueis a measure of the received
radio frequency (RF) power in the selected channel, measured at the antenna
connector. This parameter is a measure by the PHY sublayez.' of the received
RF power in the channel measured over the physical layer convergence
protocol (PLCP) preamble and over the entire received frame, RCPIis a
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radio frequency (RF) power in the sel ected channel,
nmeasured at the antenna connector. This paraneter is
a measure by the PHY subl ayer of the received RF
power in the channel neasured over the physical |ayer
convergence protocol (PLOP) preanble and over the
entire received frane. RCPI is a 1 nonotonically

i ncreasing, logarithm c function of the received power
| evel defined in dBm [0009) BRI EF DESCRI PTI ON OF THE

DRAW NGS [0010] Figure 1 is a block di agram of a

;?/Ztsgrﬂ“ﬁmmlon [ O%gl Fi guré:ﬁ&g'% %&#ﬁgﬁerlevel

ve
di agrgﬁﬁng ‘%”Prg exanpl es of RCPI and PSN
measurenents. [0012] Figure 3 shows ROPI and PSN in

relatl to SNR | he M Q01 Flgure4
is’a gjragh show ngRJé‘\PEgW@?’%@sE% 14]

Fi gur li s aFitiuegliamblick diagtamsdt a BysBin ethfOding REPYaE 6
is a psnggm,gg E,@gg]g (0016] Figure 7 is a
di agr&gégf ird PLOP [‘))E%OBLED DESCRI PTI ON OF THE
PREFE ENB fir aud PR ererfiagrarpesboripg sxuhples s ROPE wad
i ndi cBENFmesShem@eiis.Cl 0sed herein provides a quantized,

obj ec ur +N\+H ), wherein Sis
Cho- SPHE | "Enelt Y Ror oA S0l athten o o e ¢ he
i nt erlieéméﬂe@r .power. A perceived Si gnal to noise

o oo (PR S0) LARR by B Ve {251 ©

pos

ft
: gi gn;tsofgr nm%‘@‘rﬁﬁ&%ﬂﬁhﬁﬂéﬂ‘ﬁﬁéﬁg’w& (N+1)) ratio in
the dedmsHul atRigure § e diSHNhmlVF e ¥dciREPIGCHUANT | Zed,

COMPRhGYE] Ve  Figure 7is a diagram of a third PLCP.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] A received channel power indicator (RCPI) disclosed herein
provides a quantized, objective input power measure (8+N+1), wherein S is the
signal power, N is the noise power, and I is the interference power. A
perceived signal to noise indicator (PSNI) provides a value which is a meagure
of the perceived, post-processing signal-to-noise-plus-interference (S/(N. +I))
ratio in the demodulator. The PSNI provides a quantized, comparative
measure of received signal quality [observed S/(N+1)] for all channels/rates
and among all PHYs and between all stations.

- [oo18] Figure 1 is a block diagram of a system 11 employing RCPI and
PSNI according to the present invention. The system 11 includes a front end
12, an analog-digital converter 18, and a PHY specific demodulator and
tracking loops module 14. The front end 12, an analog-digital converter 13,
and a PHY specific demodulator and tracking Joops module 14 form an AGC
section 15. Also shown is an optional FEC decoder 17 and a frame check
module 18. The system 11 resolves an incoming signal in a plurality of stages,
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measure of received signal quality [observed S/ (Ntl)]
for all channel s/rates and anong all PHYs and between
all stations. [0018] Figure 1 is a block diagram of a
system 11 enpl oying ROPI and PSN according to the
present invention. The system 11 includes a front end
12, an analog-digital converter 13, and a PHY specific
denodul ator and tracking | oops nodule 14. The front
end 12, an anal og-digital converter 13, and a PHY
speci fic denodul ator and tracking | oops nodule 14 form
an AGC, secti 15. S own i s an optional FEC
decodef2oy? aﬁﬁ‘gﬂ'&“&r%é@‘ %@HR‘“W thepgesentjaveniior em 11
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| oops I rresp t of the |
FEC dé’%ég ES% g erfor ’gf:?‘@ﬁ’?%teés’(%%?%?m

dat a ta‘hﬁi’ﬁm@a@nrembsem&awpmthmfa deleddlatameat check
modul mﬁ&m&ﬁmﬁmrwmna% Wt EER) for each data

rate fJOZ each, Al ' . The PS nmeasur es observed S/ (Ntl)
wi t hi 1% deno Sf 2p @ W@&wmﬂmmm
t he Fmemmwﬁthﬁ&@i%tﬁngﬂl—% B 13dARureReRts Bt Figure

0 SRy EAE Y BT e 1 Pt

meas uPeHErRdat the sking ohjertivo3NB @rmmehﬁsmmasusae drHaCPI

power madsnfmdehiisGy F‘%u;e)zB Jﬂﬁspﬁ dosure FBREH ol
same ect | for t dl??erent géij gﬁeﬁ%
The igupg Yy The signal ismpeasyrehat ﬂ:@ same subjective
meas USNER! foPHi! djmmtstahwns 3153@d Alifloygh an accurate S/QN+I)

measurement at A is somewhat useful, RF demodulation implementations
vary widely from station to station, and the S/N+1) measurement cannot be
used comparatively between stations 31-33 to evaluate delivered signal
quality, Accurate FER measurement at output E is an ideal quality measure,
but cannot be measured frame by frame. FER can only be accurately
measured over a large number of frames, typically several hundred to several
thousand frames. Also, FERs are comparable only at the same frame size and
data rate.
[0020] Figure 8 shows RCPI and PSNI in relation to SNR in the
demodulator. Starting with Boltzman’s constant, a thermal input noise level
and interference power at input appear at the antenna connector input (21,
Figure 1). The received channel power level is that signal, minus channel
impairments, receive amp noise, demodulator loss, FRC decoder loss, and a
eombination of a theoreﬁcal SNR for required reception and operating margin.
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determ ne PER at E (Figure 1). The signal is nmeasured
at the sane subjective SNR for the different stations
31-33. Although an accurate S/ (N+l) rmeasurenent at A
i s sonmewhat useful, RP denodul ation inplenmentations
vary widely fromstation to station, and the S/ (N+1)
nmeasur enent cannot be wused conparatively between
stations 31-33 to evaluate delivered signal quality.
Accur ate FER neasurenent at output E is an ideal

qual ity neasure, but cannot be neasured frame by

If ;?3‘2 ﬁE‘E‘M atthe ahnen&ecomw ﬂﬁ)ﬁ“l; i§ e;t%ﬂ{nﬁﬂtu%{éag@tog the
several " aﬁ%ﬂﬁ%éﬁﬁa ngﬂfg{l PRietference POBSH A np} 1§

only aincduded. Mgﬁaiaﬁm&melmpaﬁxmm,&eﬁ%amp[xﬁﬁé’p)

a éﬁgﬁﬁﬁ% “%“%??F%@Mﬁ”é%mﬁ el ol flgibin fhoa

t her egodylatps | The ST jimtherdempdiater, p'bmwndvined
i nput ﬁmﬁam@ieuwsm%ﬁeﬂ&e&%%% th

~Figure 1#? 2 eceli nnel povverr Igglgflmfrg hat

si gnal’ R R rhhrreceived chenpel pawer Ievs! se,

denDdulle-‘atedr Ioss FEC decoder | oss, and a conbination

f
OF 2 ORSY | 5L LB S BT RSO0
conned$% |np e present nyention meapyres inpGNRWRRCH, whick fse
i nput pmmmgspswﬁa m@maammgt mrmhm@s;

)}
ower i.n i nc The si after hanne?
Iorrp air ?re“?%noeg P'%ll*%’ Wé“"ﬁﬂ’ﬁaﬁd?‘g%”mgd@ Eﬂe%‘*‘g"&%%‘re&ﬁ@-
FEC d&vand@reférosienibsditnbmet, anhrs Yogérithngballlst lscablll iRdB W inedure

:j:rmgl ﬁr\l@mﬁg%o%l ne lg&f&teﬁ Theef é‘?’gﬂl’ﬁ?ﬁ © agtppoa

for r d(%@@ﬂl?nﬂmbndmmﬁ‘mthbd@mdedn&nome
I €C e PhriddfteRbidfice! heppm{eesiemeﬁhﬂ dBinSinll B&ubif Blsy&shed
Chann g D Rt R raries T 51 RGP lovels range from -110 dBm to 0
dBm with 2 units per dB. RCPI accuracy is +/- 5dB across the defined range,
equivalent to accuracy specified by TGH for the RPI histogram. RCPI may be
used wherever RSSI is specified. The above mekes the RCPI value highly
 desirable and broadly applicable as a frame quality measurement useful for
all PHYs and STAs. It is noted that the use of the RCPI provides ease of
implementation with modern manufacturers and paves the way for advanced
antenna designs.
[0028] The RCPI value is a measure of the received RF power in the
selected channel, measured at the antenna connector A. This parameter is a
measure by the PHY sublayer of the received RF power in the channel
‘measured over the PLCP preamble and over the entire received frame. RCPI
is a_monotonica]ly increasing, logarithmi_c function of the received power level
defined in dBm. The allowed values for the RCPI parameter are an eight (8)
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[0021) Figure 4 is a graph show ng PSNI val ue versus
BER. [0022) The present invention neasures input power
RCPT, which is preferably specified in a
manner.simlar to RSSI, for exanple by an eight (8)
bi t unsigned val ue, nonotonically increasing with

i ncreasing signal strength. |In one preferred

enbodi ment, RCPlI is logarithmcally scaled in dB to
nmeasure the total received power within the defined
channel bandwi dth at the antenna connectorA (see

F|gurebﬁ¥ﬂnaﬁdhéﬂﬁk@ﬂ&§0 ﬁhﬁﬁeﬁ g
noi se rfere values ar e quantiftie |n

dBn1ang’accur ‘across the entire RCP
range. The 2210R(E9freﬂ<e\1md3mange from-110 dBmto O
dBmwith 2 unl&s r-dﬁh accuracy is +/- 5dB
across the defined range, eqU|vaIent to accuracy
speci fi ed by Te¢HPPeer 4+-BO.0Bmhi st ogram RCPI may be
used wherever RSSI.is specified. The above makes the
RCPI value highly desirable and broadly applicable as
a frame quality melasur ement useful for all PHYs and
STAB. It is noted that the use of the RCPlI provides
ease of inpl on h nodern manuf acturers and
paves the mangsnﬁg;tance ant enna designs. [0023]
The RCPI val ué2l-85% meersed e of the recei ved RF power

in t hgoozeel ectmmg&msﬁmw 5@61'%%%%@

connegt or A Thlsé@aranet is a,  measure
© subl ay&r 6t 2 19V t brpdeidth ﬁzﬂ‘é}%hannel

‘nmeasulfd®@slover ThaperBiitd stghﬂaﬁrh&& Riint¥Rienbd ®SRDiAdi@tor

r.ecei nonot oni cal |y (i nc |
Iogarlthn1c éunctlon P@E éﬂ%ﬁ?@@@ﬁ“ﬂ dnd

def i nEHBFE %ﬁmdmmm@mgmpsmmhmw

Prom Bt e o e RS e stble., MR forn G 80°
roundBE Y EREHEREe Peased e bpaswemples incudo:
phase shift keying (PSK): baseband phase jitter and received
error vector magnitude (EVM)
DSSS: spreading code correlation quality
OFDM: frequency tracking and channel tracking stability
[00286]) Demodulator internal metrics are available on a frame-by-frame
basis. Demodulator metrics proportional to SAN+I) are availeble at all data
rates. Demodulator internal metrics may be calibrated with respect to actual
FER performance to accurately indicate perceived or observed S/N+D) in a
controlled environment with additive white Gaussian noise (AWGN). Such
demodulator internal metrics provide fast estimations of /(N +]) in both
interference environments and interference-free (noise only) environments, In
one potential implementation of IEE 802.11, called Task Group K of 802.11
(TGK), it is not necessary to specify which demodulator metrics to use, but it
is only necessary to specify how the quantized PSNI indicator relates to
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0: Power < -110 dBm 1: Power = -109.5 dBm 2: Power =
-109.0 dBm 220: Power > -0 dBm 221-255: reserved

[ 00241 Accuracy for each neasurenment is +/- 5dB. The
measurenent assumes a receiver noi se equival ent
bandw dt h of 22 MHz. [0025) The perceived signal to
noi se plus interference (PSNI) indicator is a

denodul at or specific, post-processing estimation of
observed S/ (N+l) and BER/ FER All digital

denodul S tracki ng | oops and conpl ex post -
processi ﬁﬁ&%aﬁgﬁlﬁogm expiaple ey speyifitibhisfor $PA¥which comply

i nt er navitlogandk) ISTR O may Pepbdt IROPT GF PSRT ional.ta.
per cei Lséﬁé\%ét),ﬁ Sone exanpl es | nc’%ﬁ%{g{da%esl%cﬁﬁﬁs fpr
keyi ng (PSK): . bascbant prast nity (MEeprtrel seriebleauld specify
error Fervseef theBaskfistie oY MARGPINS 5 PSNI(RA A 1204 %0 noise
corr el atdi@BofIURl) &YrsdODM frequency tracking an ,
channel 1’2ﬁgckl ng stabilit [ 0026] Denodul at or
int er n&° triE@eaw@m@d&mzabn@woﬁwapﬁsanamhyw&haa@unm
basi . oDl bduality WPt PSR OPSL s ONAk: ) i B
avai | am%g& A pdata .?ilat es. .Dempdul at %é ﬁ%eﬁ%%%ﬁe’&ﬁ‘t
metrics. may be- Al BrArYe iireeing with insreaing SN+ PSNIGE
per f or k%@%mlcdlmded @ipelcyived BN whiftElel@ds\EBdctl to FEIR
obser iefarhnbs | A pirgr trol Ire)&%%?vi r nt "w t
addi tive white G.aussql% r?q:%%}l%léss gemrawmngFER
denod JPHE%H A Srstpeinhigian fenchort indisnion iatid addiidnabpdinta 8 duRfize
of S/ (adkdald the Bidichtor s16cSin BLSAG jronments apd .
i nter fﬁ@ﬁ%es- fr ﬁé gﬁo%e onl %no?)ﬁérﬁg%hen ?cyl"ﬁ&e&)ﬁ@ n
potential i nﬁ?%ﬁé g ﬂ@Bcffr _ pants.| PSNEdahgeisprasthe
G oup 10w B2 &1 Bortitn of tHéiptatink rdrfe BEVINITAE SR Migh FERs at
speci fdymmegﬁorgqlgpmgr nmetrics to use, but It
[('}028] . The PSNI indicator is a measure of the perceived, post-processing
sigaal-to-noise-plus-interference (SAN+1)) ratio in the demodulator. The
allowed values for the PSNI parameter are an eight (8) bit value in the range
from 0 through 265 (decimal). This parameter is a measure by the PHY
sublayer of the perceived signal quality observed after RF downconversion to
baseband, and is derived from internal digital signal processing metrics of the
demodulator used to receive the current frame. PSNI is measured over the
PLGI? preamble and over the entire received frame. PSNI js intended to be
used m a relative manner, and it is a monotonically increasing, logarithmic
funftfon of t.he observed S/(N+I). PSNI accuracy and range are apecified in
additive white Gaussian noise (AWGN ) at given FERs for each data rate as

depicted in Table 1.
ooz} Theoretical FEC coding gain assumed in FER calenlations is
given by:

R = 1/2, 5.4dB gain
R=2/3, 4.7dB gain




is only necessary to specify how the quantized PSNI
indicator relates to -5 S/(N+1) and FER For exanpl e,
TG&K may specify that for STAB which conply wth

802. 11k, STAB may report RCPI (or PSNI) in any data
field calling for RSSL A new station managenent
entity (SME) control variable could specify the use
of the RSSI field: a) for RCPI, b) for PSNI (perceived
signal to noise indication), or c) for RSSI. [0027)
One preferred enbodi nent of the present invention
measures out puf s¥gdadBgaial ity to obt ai n PSNI PSNI

hgng?gﬁﬂmsﬁd llﬁﬁ?ea5|ﬁ mnthglnc?lng ﬁ% Vghgéﬁwm
is Ioggégihﬁi g% gﬁhwbeyéwﬁb¢m&dwﬁbkMﬁ@mﬁMﬁgﬁ@;
reIatesﬁuamﬂe&mmmb&nEE@SN?ﬁ&ﬁﬁ&Hﬁ@%@qmﬁmESN| out put
s PO o o B oo
~addi ti JiVATes prsiapdepitted igTable2ze and scal e the indicator
AW Mo ancce D e Uilies o£BiiH AT KR lopkR Amd e for o
PSNI N’ﬁ%"z ilgf(né‘ Y m%@msm&spbmﬂhefomﬁrdteh@r correction
oper at I(F@)fcodmusﬁtﬂ aﬂa@i\ﬁﬂﬁdt@ Oogél—{'ﬂﬁ%a EEH?SMQE)PDU

?ﬁb?cé?&?&. N el irtpe sttt Vil a o result of chaging
post - pFswaelepuitions prghabgidgrendied Aesdled Sighd) bo¥d 95D §te that

(S N+ | at | | owed
Val uos °§§‘F@‘%"é AL SRaloBE PRI Collaf i e et g rse possive
ainfaipipe.an gopopiably

val ue RER @o9h 255 (deC|naI) Thi s
par ameloess]i s aAﬂBﬁﬁagmmhxnhmglg

per cei yed si; qya obsefvgg % b, NI e of
dovvnconver3| on tf WP‘%MMW@M&ALMB,

hnt e(rj iﬁ:lggﬂgﬂ’h@b Sbﬂgiﬁﬁhg @P@K?ﬁﬁlmﬂﬂa’m FagS ]ﬁl&htlu%%ﬁ"(steps)
eno *@agi i e Gurre RS
measur o t he%%ﬁ% %éggnﬁ?% ’%ﬁ’ﬂie‘g]\t’fé‘?‘ﬂfw @hie: Fer 1

recei ¥ opepatiop, ]?S\NIH\&*@M #adBleIn general, for a.Il other
data rates and modulations:
[0034)  PSNI=G8+OEbNo- 4.4dB + DRMx - CFy] Equation (1)

[0035) where DRMx is an S/N adjustment unique for each data
rate/demodulation combination, DRM values are calculated in Table 1. CFy is
2 hardware-specific factor used to account for implementation variances in
" - each FEC decoder in the station, CFy = CGtheo - CGQact = actual FEC decoder
loss, for each decoder at each specified FER point. CGtheo represents
theoretical coding gain and CGact represents actual coding gain. CGiheo
values are listed in Table 1. When no FEC decoder is used, CFy = 0. Equation
1is the foundation of the PSNI measurement.
[0036) Analyzing PSNI in relation to mput signal to noise plus
interference ratio (ISNIR) as follows:




used in a relative manner, and it is a nonotonically
increasing, logarithmc function of the observed
WN+HI). PSNI accuracy and range are specified in
addi tive white Gaussi an noise (AWGN) at given FERs for
each data rate as depicted in Table 1. [00291
Theoretical FEC coding gain assuned in FER
calculations is given by: R =1/2, 5.4dB gain R =
2/3, 4.7dB gain -6 R = 3/4, 4.4dB gain [0030] The PSN
speci al value of zero indicates an inability to
measur@037TPSNI SR & CRS\Iwheped@eds * e N §b « &BW @bist BH) and
measurgfleny ange for a given data rate, the nmaxinmm
PSNI for that rate is reported. [0031] The data
rat e/ RS at | ofhu:DRV) adj ust ments used to of fset BER
curve re as depi ciqipdsi N Egbhge 2. (0032] Table 3
shovs 4R v u%‘%‘?wa ~ £ Ao BTN FgRatian(®)
a PSI}JQ)@}OL Bit error rates (BERs) vary based on the
f or war ror IESPrS@@’ﬁEhNOfﬁECi;Bdi ng used at Egoativn(3a)
dat a reos). FERSr BREV MBS endRBRERZIE,PPDU | engt h.
Not e for Y Shat i PSNI.__ Wi vary only as a
resul :( o char?@?‘n‘gﬁbl@l +a§@@l“7§gﬂ%ﬁl’l{b§‘? 184dB hanBration (3b)
recei V#¥48ldesi legkngiajnal power |evel. Note that for
efficiady, akhprStyi.Q abl rat e .
hi ghe%‘é at a Fig{{e %ygsﬁgﬁéﬁﬁ% ?ﬂng%ﬁw'ﬁ%&%%hﬁqmnm
acceptiable FER (QS). [0033] Analyzing PSN in
rel at {0046it 0 oPBaéfyRd Eb/ No, a PSNI value of zero is
sel ec for 0St.-pracessi observed Bb/ No ( OEbNo
equal @%’4. 4 ,ﬁ’?%ﬁﬁi]ﬁa@g'%@e shift keyi ngEewrtipg (5a)
at 1M8047% s daaml rate. Eight units (steps)
[0048] OEbNo = OSNIR + 18.4dB - DRMx Equation (5b)
[0049)° Employing Equation 1, i.e.,PSNI = 8*[OEbNo - 4.4dB + DRMgx -
CFy), and substituting for OEbNo, PSNI := 8*[{OSNIR + 13.4dB - DRMx)-4.4dB

+ DRMzx - CFy], and PSNI = 8*[0OSNIR + 9.0dB - CFyl. Since

{0050] ISNIR = OSNIR + TML + CI, Equation (6)
[0051) where TML is the modem implementation loss and C1 is the sum of
all channel impairments, we have
[0052] PSNI = 8*(ISNIR-TML-CI) + 9.0dB - CFy] Equation (7}

{0053} Analyzing PSNI in relation to BER/FER, PSNI is a direct
measure of observed SNIR considering all channel impairments and
implementation losses measured at the demodulator. PSNI is specified with
respect to output FER, which considers all implementation Josses including
any FEC decoder implementation loss, Each station measures PSNI using a
correction factor CFy to account for the actual coding gain (CGact) of each
FEC decoder. Any station measuring PSNI on a frame using FEC will use
CFy so that the reported PSNI from all stations is normalized and assumes a
theoretical coding gain.




per dB is selected to provide a 32 dB range in an
eight-bit PSNI value. For 1 Mit/s BPSK operation,
PSNI = 8*[ OEbNo - 4.4dB]. In general, for all other
data rates and nodul ati ons: 100341 PSNI = 8*[ OEbNo -
4.4dB + DRW - CFy]. Equation (1) (0036] where DRW
is an S/ N adjustnent unique for each data

rat al denodul ati on conbi nati on. DRM val ues are
calculated in Table 1. CFy is a hardware-specific
factor used to account for inplenmentation variances in

each F ecod L Gttﬁ]ﬁ% i_0
= act u%ngC dg?%de%r o?gﬁ&f odr}mg%% g%% (Igc'rs'g Eqélcg%ﬁ’(s)
speci f T9BPIFER #@P%&m@emaéb«rt@s«éh@m%@@bmma@m

codi ng(@Es)fralvrefdting stioRITRR Satasdipal codi ng gai n.
CGtheo | ues b . Wien no EEC
decodel X@ usegﬁg%w)%ﬁgﬁ hﬁmj"l is the FEquation(9)
f oundal®®®B of FirdaraShies witheutrme rFE:ﬂIdw{d@:Q BE}:NA&aszdZwmthe
PSN i fhedreh n

interf renc(%I ?%?P%ﬁoﬁ %% @%FEROF“ V%hﬁ{l@g
IN, whEredeQED e;m*usqﬂomﬂp\rhe tmmmmwmwrm
DR;ﬁlloT %m ey atiﬁl)Qggﬁilo BW N%bNBW 0040] |°“1’é| A
_g * a | O * *

SNR = % %me%i E%PP%%T Em BhNe-in
M tts theehonmayas awew,?sm NB’equa&mmdtoﬁarﬁ;Rmau

73. 4dBhamnehdediridna. 4dB Equat| on (3b) 100431 In
general, [0044] SNR = EbNo -13.4dB DRMW, with DRW

from TabI e 1. Equation
[0058] PHY-RXSTART.indication (physical layer-receive start

indication)

[0059] This is an indication by the PHY to the local medium access

control (MAC) entity that the PLCP has received a valid start frame delimiter
(SFD) and PLCP Header. The primitive provides the following parameter:
PHY-RXSTART.indication (RXVECTOR): '

[0060) The RXVECTOR represents a list of parameters that the PHY
provides the local MAC entity upon receipt of a valid PL.CP Header or upon
receipt of the last PSDU data bit in the received frame. This vector contains
both MAC and MAC management parameters. This primitive is generated by
the local PHY entity to the MAC sublayer when the PHY has successfully
validated the PLOP header error check (HEC) cyclic redundancy code (CRC) at
the start of » new PLCP protocol data unit (PPDU), The effect of receipt of

_ this primitive by the MAC is unspecified.

[0061) PHY-RXEND.indication

[0062] This primitive is an indication by the PHY to the local MAGA

entity that the MPDU currently being recaived is complete. The primitive -
~ provides the following parameters: PHY-RXEND.indication (RXERROR,

9.



(4) [00451 Therefore, [00461 EbNo = SNR + 13.4dB -
DRMWK Equation (5a) 10047] and [0048] OEbNo = OSNIR +
13.4dB - DRW Equation (5b) [00491" Enpl oying
Equation 1, i.e.,PSNI = 8*[ OEbNo - 4.4dB + DRW -
CFy], and substituting for OEbNo, PSNI = 8 * [(OSNIR +
13.4dB - DRW) - 4.4dB + DRWk - CFy], and PSNI =
8*[OSNIR + 9.0dB - CFy]. Since [0050] ISNIR = OSNI R+
TML + d, Equation (6) [0051) where TML is the nodem
i npl enentation loss and Cl is the sumof all channel

ignggi : @%mﬁmfm 5?)1‘ ‘%“[e bmr%‘bl !s%Nfth) '
uat.i, on nal yzi ng

rel at %onov?‘%gvgé‘ﬁ?' ) %‘g ey Gemeripshetr e of

obser VdwusiiriedRansA dembergf @tdr cadditivne nay ofat £166 ThSPRCRS

i npl e I at th enodul at or

PN et ?‘%“"L‘g‘m‘?ﬁﬁ%ﬁpi‘e FVsR e g

: i S _spec
consi ¢&Ps 8%9 the@nram%e@urnedlfq:dad@ftbweﬁc
decod%ndhﬁmlgerrent ation | oss. Each station neasures
PSNI [ rec i,on_factor CFy to account for the
act ual d| ng )%g{ Yf'ﬂ‘}e‘ﬁ?seé&ﬂ toptechefero Gerey cooypmed

stati dmmmgmmgpﬁaummmmn anme u5| ng FEC wi |l use

CFy s at t d from .Stati i

nor nma gﬁd angﬁassg'r%eﬁslga eore‘fu% I P%&F%&g’&%?@@%t

[00541ftw0avﬂ(§3mbwasm = actual FEC decoder | 0ss.

Equat jopss1(8) cLIRrRk: %QLE%J&O aj#g ggd to
or e repor

~estimte OEbNo and BE i ng
st at i BFEPHOR %EWW&P’P"HJP@ data unit (MPDU), the carrier was lost and

no further processing of the MPDU can be accomplished.

[0066} UnsupportedRate. This value is used to indicate that during the
reception of the incoming PPDU, a nonsupported date rate was detected,
{00671 The RXVECTOR represents a list of parameters that the PHY
provides the local MAC entity upon receipt of & valid PLCP Header or upon
receipt of the last PSDU data bit in the received frame. This vector contains
‘both MAC and MAC management parameters. This primitive is generated by
the PHY for the local MAC entity to indicate that the receive state machine
has completed a reception with or without errors. The effect of receipt of this
primitive by the MAC is unspecified.

[0068) Receive PLCP

{0069) A first embodiment of a receive PLCP is shown in Figure 5. In
order {0 receive data, PHY-TXSTART.request is disabled so that the PHY
entity is in the receive state. Further, through station management via the
Physical Layer Management Entity (PLME), the PHY is set to the appropriate
channel and the Clear Channel Assessment (CCA) method.is chosen. Other
receive parameters such as RSSI, RCPI, signal quality (SQ), and indicated
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10056] OebNo = (PSN118) + 4.4dB - DRW Equation (9)

[ 00571 For data rates w thout an FEC decoder, OEbNo is
used with the theoretical PSK EbNo curve to estinmate
BER For data rates with an FEC decoder, OEbNo is
used with the theoretical FEC EbNo curve for PSK to
estinmate BEE. Note that the PSNI relationship to BEE
is specified only for AWAN. Since the net effect of
channel inpairments is to degrade OEbNo in the sane
way as AWGN, PSNI shoul d be an adequate estimtor of

BER i n 4al,l ondi t40ns. . [ 00581 . .
PRY- RXSTART® iiiﬂb?l&%%edl Catl %hﬂﬁﬁfﬁ{}?-.% Fo5678 PORL PR RAR), shpn in
i ndi caff®dfd 100591 This is an indication by the PHY to

t he | ogmlkojmedi RfceERtg the PRhi ' t it he
PLOP h recei s]gbq)ra_ val |téllgs1t_art r%ﬂ%éﬁg&%(séﬁ%ﬁd

and PL g1dhe Phypigal lavermedivra - epegs detastion@MILED)IS ng
par aneerebled wRkiYtheRSEAISYel cvoshies b RONTHRMYEGT.ORhd/0f 0060]
The RMERT . es | ist_af par ters that the
PHY provf ges_gﬁe'ﬁgemf W-ﬁﬁ%ﬁ%@%ﬁ%ﬁ%?ﬁﬁh@@-a
val i d Phesyropdifionsyarepsed poindicate edivily tothe MAC Yiast PSDU
dat a bPHY-COALRSeatE PRV hERME (BUSH 3s LGl Rl o508 Rl
bot h 'r\@ﬁ a E@C nmanagemnent a$ a‘?&ﬁ’%‘r’é.&%@%ﬁeﬁ %t?clg%
is ge 5%“@8” e lqck griprde sorr Fen ¢ffhe BLEPErampThe PMD
E) E gp aypEimitires Wm}l&iﬁdl(qlf(mﬁr (ﬂngSQﬁfd&ﬁm_R%g hid3dsach sgh e
r c cyclic, r ancy code
(CRO) ‘at ﬁ??sgs?g‘r“fg‘g#’“&&‘ﬁ%ﬁ ‘E’E@dﬂﬁ %3&:‘? data unit
( PPDU%073he ef/fter PHEFCOACDdicabe isfsued, HhesPIDY bty bagndy
the MAQritSnd 58Skt iFPrah DGk ANl e S 0
[0062é T&ﬂfﬁ%” mtive. is _an%%ﬁ??g%)i on'i?é;fﬁ’éa s
the | 88% C-16precespinglizinitiated appiths RLGH HEHE 80203 SHENAL,
recei VEKE 862. OIBRRWICE and NENGTH felds ¥R received. The CRC-16 frame
check sequence (FICS) is processed, and if the CRC-16 FCS check fails, the
PHY receiver returns to the RX IDLE state. Should the status of CCA return
to the IDLE state during reception prior to completion of the full PLCP
processing, the PHY receiver returns to the RX IDLE state.
[0072) H the PLCP Header reception is successful (and the SIGNAL
field is completely recognizable and supported), a PHY-RXSTART. indicate
(RXVECTOR) is issued. The RXVECTOR associated with this primitive
includes the SIGNAL field, the SERVICE field, the -~ MAC Protocol Data
Units (MPDU) length in bytes (calculated from the LENGTH field in
microseconds), the antenna used for receive (RX_ANTENNA), RSSI, PSNI,
and 5Q.

[00731 PMD_RCPLindicate (RCPI). :
[0074] This primitive is the measure of the channel power received by
the DSSS PHY measured at the antenna connector, and is generated by the
PMD sublayer, provides the received channel power indicator to the PLCP and

11~




provi des the foll ow ng paraneters:

PHY- RXEND. i ndi cati on (RXERROR, -9 RXVECTOR). The
RXERROR par anmeter can convey one or nore of the

foll ow ng val ues: NoError, FormatViolation,
CarrierLost, or UnsupportedRate. A nunber of error
conditions may occur after the PLCP's receive state
machi ne has detected what appears to be a valid
preanble and SFD. The follow ng describes the
parameter returned for each of those error

condi tMAQSThe| 2GR %e iNMEIeE Mo followiry pAfdrk@er: PMIS REPE Rdicate

i ndi c error occ rred duri ng the recelve
pr ocegfcs lhhﬁf?e&gﬁ 4’? Shappelpogrenteceined bytthe direct

val ue wmeﬁ%@wﬂmmﬁmﬁmPMﬁsm& atthe bi@nna

CZFEQ‘F‘%G*EE‘DS‘%@?‘M% e gl b R Lol PR s

of t hdbispEmi W@WW&W&)EHY hﬂnﬂaarmm
was | siste. Wmﬂﬁﬁu&dﬂfytﬁ@ﬂabw 19 B0 d%h %uﬂ‘g*}dw annbe
|1 S ue 1S

acco | i shed port edRat e.

Gsed PHPRET %’&E‘%ﬂ?ﬁ]ﬁh e ﬁ‘gﬁmwﬁ%ereﬂé%ﬁetb?m%hyer
i( nc onfonipfd@RBtihm @ty dle ROPD kdag Yo m?mj@wpmmd
00677, ,@gg}{ resents a list of paraneters

t hat tﬁag]% %933 the local MAC entity upon

recei pt of a valld PLOP Header or upon receipt of the
| ast [B&BY datmxpidrofrepe received frame. This vector

o1 m PPOL i's Diaparbinios o ipererermlfes fajbarmern
ent i t0/throvgh A2 wdtiea fbsurd lﬁy&hé PHY o the Técaived mﬁa PBwer S
T Sl o e
-unsp dupgorted PSN dro8¢astxed dixing Bk @Reption of the PLCP preamble and
over the entire received frame. The RCPI is measured in the same manner as
desceribed above.
[0077] A second embodiment of a receive PLCP is shown in Figure 6. In
order to receive data, PHY-TXSTART.request is disabled so that the PHY
entity is in the receive state. Further, through station management (via the
PLME) the PHY is set to the appropriate frequency. Other receive
. parameters, such as RSSI, RCPI, and indicated data rate, are accessed via the
PHY-SAP as previously described.

[0078) PMD_RCPLindicate

[0079i This primitive, generated by the PMD sublayer, provides the
received channel power indicator to the PLCP and MAC entity and provides
the following parameter: PMD_RCPLixidicate (RCPI).

[0080] The RCPI is a measure of the channel power received by the
DSSS PHY as measured at the antenna connector. RCPI value indications of
eight bits (221 levels) are supported. This primitive is generated by the PMD
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[0069] A first enbodi ment of a receive PLOP is shown
in Figure 5. In order to receive data,

PHY- TXSTART. request is disabled so that the PRY
entity is in the receive state. Further, through
station managenent via the Physical Layer Managenent
Entity (PLME), the PHY is set to the appropriate
channel and the C ear Channel Assessnent (CCA) nethod
is chosen. Other receive paraneters such as RSSI,
RCPI, signal quality (SQ, and indicated _10 data

rate aﬁhemSBSSSPHYilﬁnttﬁkﬁre%% ﬁﬁé\ﬁm%mﬁ:ﬁﬁ R3be to the
( PHY- Sﬁﬁép wn Tabl e 4. [0070] Upan reécei Vi ng

the trandmit %umgﬁ‘?rliﬁ“ %&%?WW%W%@GP@&@@S CCA
node, P"ﬂemﬁhlyxs Powided tayiee PIGRIaperfor idfi@iafiyn 68y ©Phd ROPT may

(PMD_ER e RS9 . Ievel rosses the
ED_ THRESHOLD an%%j%sgfr% er "(ﬂﬂ@g‘l‘é;’

enabl ed after code lock is establlshed These
condi t[ooB1p ar eRddsi®Lpricp | ndi cate activity to the MAO

Vi a di cat e. CCA. i ndi cat e (BUSY).

i ssueolmi6 EOA e"\q’ﬁ E‘@ﬁggf?s TE?E?‘V%EB”%“J‘GG)MI&M
pri or mandgtoryraad pptieaflidRe)ratss, dnd@nofhleifors add®sscrita hEVE.
pri m t4d Mesy all t VD PND RS
are |sAsue EPMQtsuﬁggt e tm%"ﬁ% g’ﬁg?@r‘%mpab“f
r epor F¥Eng SOMbiNr@d 11 A0S, W@&onmmmam& iISthe
| SsuePHY iglelREYs BRM Ghbd PRELIHSopti %ﬂgﬁ%ﬁh&@% a¥hay t

of Fr limter SFD field. Oncet

det ec?’g%m%&@nf%ﬂ dRideates s ‘ih&meﬁfrrpﬂtﬂéewaﬁmmﬁmmp
]IC EElEd BYYECTOR| MPHY hﬁﬁ&%&i?cﬁﬁma%muﬁMb

ie N AeTIAS ra uence
( FCS) a;l‘]i,lljcﬁ‘mrcess\él i}edegﬁfcﬁ’e@%qg‘“‘?&y %@q (¢
the PHRB @Wm,ammﬁmmsrmnmﬁmmmmw

the sbfaiioaslafibn &5 185 HEVECTOR! Ne | DLE state during

recepi. ri to,conpletion_of the full PLCP
pbbggf P '?he receiver Hlpplements the CCA procedure, in which, upon

receiving a PPDU, the receiver distinguishes between a long and short header
format by the value of the SFD. The receiver demodulates a long PLCP
header using BPSK at 1 Mbit/s. The receiver demodulates a short PLCP
header using QPSK at 2 Mbit/s. The receiver uses the SIGNAL and SERVICE
fields of the PLCP header to determine the data rate and modulation of the
PSDU.
[0084] A third embodiment of a receive PLOP is shown in Figure 7. In
order {o receive data, the PHY-TXSTART.request is disabled so that the PHY
entity is in the receive state. Further, through station management via the
PLME, the PHY is set to the appropriate channe! and the CCA method
chosen. Others receive parameters, such as RSSI, RCPL, SQ, and indicated
data rate, are accessed via the PHY-SAP as described previously.
{0085] Upon receiving the transmitted enexgy, according to the selected
CCA mode, the PMD_ED is enabled as the RSSI reaches the
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processi ng, the PHY receiver returns to the RX | DLE
state. [0072] If the PLOP Header reception is
successful (and the SIGNAL field is conpletely

recogni zabl e and supported), a PHY-RXSTART. i ndi cate
(RXVECTOR) is issued. The RXVECTOR associated with
this primtive includes the SIGNAL field, the SERVI CE
field, the - MAC Protocol Data Units (MPDU) length in
bytes (calculated fromthe LENGTH field in

m croseconds), the antenna used for receive (R
ANTENNGD). THRESHOLD SM/or PMDICS{, enhmecvaiermmmmme
( RCPI e u t he
channghe%%d?&opgéu& vedﬂo Iﬂ&aﬁf& W@e@% d at

the afCérindicate rﬁﬁé’éﬂ@#-mm @ysgmmeeerdrnp andfer coR\Brk
subl aysitr to pirfad RepLbNE thEPIRP R a&h kives, PMD_5Q,

i ndic and -11 MAC. The
i nclu eS‘F‘%‘% ?@ﬁ—g{%ﬁ: %’rf@l“@ﬁh Wsﬁmpllm%t e
(RCPI )varaﬂihmmtedsoaemUre of the channel power
recei ypggby t ence %?{f um PHY
(DSSSIO@H\]() asn%é%%fgg é’?d%? e an %hﬁlﬁ ‘%ﬁ’%& ;
val uesepreling fritheBF D fieldQyles thisiSFP fiekDis détested, sD)RCaIGQ)rocessmg
S Up POk iftlated Hilthe PLOFKIGIAL SERYROE 20 nBH RSP
when thngS@) ‘5/’}?;%% %n the receive state.
cont i MOt S RSB PR 15mpocessed. Fllf@’c%i%ﬂcsplmk@ﬂﬁthe
pr ovi e recéieer rggarmatethe RXIDLERatMAE I W4 thy of G0N Seturns to
par angl fi M gﬁg he .PLCP.|l. aye f
i nf or nat |Iéﬂn&%tﬁld mrt“%néﬂ "é E“fhﬁf@Lﬁ{‘%cti on
Wi t h POsRisinggthe merwpm@.tgnaxrqwm [ 0075)
RXVE@IBR ROPIif (P1.EP nbhifr Aol RIE
par am&*ter1 e in the range fromqsé@egs?'ﬁ ?%%ﬁ}ﬁgﬂiem
e@%"’f‘*ﬁ‘@“@?ﬁ"ﬁ? d gugpo élngEt indjsatger at
: (RXVECTOR} is issued. The RXVECTOR associated with this primitive
includes: the SIGNAL field; the SERVICE field; the PSDU length in octets
(calculated from the LENGTH field in microseconds and the data rate in
Mbit/s); REPREAMBLE_TYPE (which is an enumerated type taking on values
SHORTPREAMBLE or L.ON GPREAMBLE); and the antenna used for receive
(RX_ANTENNA), RSSI, RCPL, and 5Q.
[0088] PMD_PSNL.indicate
[06089] following parameter:

Parameter | Associated primitive Value _ Description

RCPI PMD_RCPLindicate | 8 bits of RCPI | The RCPI is a measure of
the antenna connector
channel power received by
the High Rate PHY, as|
defined above in paragraph
{0023].

This primitive is generated by the PMD when the High Rate PHY is in
~14-




t he antenna connector. RCPlI val ue indications of eight
bits (221 levels) are supported. PSNI is neasured
during the reception of the PLOP preanble and over
the entire received frame. The RCPlI is nmeasured in the
same manner as described above. [0077) A second
enbodi nent of a receive PLOP is shown in Figure 6. In
order to receive data, PHY TXSTART.request is disabled
so that the PHY entity is in the receive state.

Furt her, through station managenent (via the PLME)

the P Ihe a [ freque cy O her
recelyg parane ers hn@%m%p ﬁ%@ bmpﬂﬁﬁ@ﬁted

data PRYides the parametentodbie MAS entit. Wﬁaﬁs rioeidédond Shey
descr PReRllaydrQ6kiRtorEiion B THOR T

prim yﬁgﬂnerat ed b?ﬁ?he Pl\/%ﬁts #%%?mcgﬁﬁn wftﬁe
recei S5 gk migual ﬂﬂﬁ@hﬂ@FRQB FH@wPE@PwahﬂHWHt
enti taboend provides the foll ow ng paraneter. PMD
RCPI . indicate (RCPI). [0080) The ROPI is a neasure of
t he channel power received by the DSSS PHY as
nmeasured at the antenna connector. RCPI val ue

i ndications of. eight bits (221 levels) are supported.
This primtive is generated by the PMD -12 when the
DSSS PRY is in the receive state. It is continuously
avai lable to the PLOP, which, in turn, provides the
paraneter to the MAC entity. This paraneter is
provided to the PLOP |layer for information only. The
RCPI may be used in conjunction with PSNI to neasure
i nput signal quality. [00811 Receive PLOP [00821 The
recei ve procedures for receivers configured to receive
the mandatory and optional PLCPs, rates,. and
nodul ati ons are descri bed herein.
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A receiver that supports this H gh Rate extension of
the standard is capable of receiving 5.5 Mit(s and
11 Moit/s, in addition to 1 Miit/s and 2 Mit/s. If
the PRY inplenents the Short Preanble option, it
detects both Short and Long Preanble formats and

i ndi cates which type of preanble was received in the
R)WECTOR. If the PRY inplenents the packet binary
convol ution code (PBCC) Mdul ation option, it detects
ei ther conpl ementary code keying (CCK) or PBCC
Modul ations, as indicated in the SIGNAL field, and"
reports the type of nndulatlon used in the RXVECTOR
[ 0083Fakpt K ﬁ@é erbRangent s the CCA procedure, in

whi ch] upon ecel vi ig a PPDUppblie T ecdqi ver
di sti njgl{iaﬁges bet weep a | ongjand , short {header [ or mat
by th % bf the $FD. The ver denodul atjes a

| ong [FMBI¥s) heldMete uan@CBE@K Hiytels) Moi t | FERThe rENIver

- denpduyf At es J HEEF ¢ e usT g
Moi t f|s. The rlecel ver }ﬁoﬁesct h¢ GNAL ar&waﬁ%ERVI CEZ:ES
fields of thg PLOP hpader to{determi ne|PB& datd rate
and nedul at T dmass t Nfeno FMePU- | 135984) A (Mh%d eny@gdidgEnt |
.of a|receive{PLOP is|shown ih Figure 7] In order to
receilve data, the PHY- TXSTARJ. r equest i &% sablled so

t hat [i5lse PRY | BRIISSBY| AoFBO t hezsoecel ve| s¢mke. Huoiher,
t hroggh statijon managenent v{a the PL the RRY is
set tlo the appropriate channgl__and the net hod

chos¢fd O he $IRDSSEi V2 par anpla®ds, suchlem:RSSI{ 58 REPI ,
- SQ 4nd indi¢ated data rate| are accepgeg vialthe

PRY- $AR_as..dé¢scribed previoukly. 100851 Upon regceiving
the §Pansnit{O¥P¥her|f2 accol By to t hi0%e&l ect]68+8CCA

- 13 EB-FHRES /r\r PN CcS | s—eha hl ad ﬂff ¥a code

nodef the PAM _ED i's)L%enabl ed| as t he RSRya¢eachds the

) a
| ock|Ps est abPFONkd. 1280~ T 10%s 8328
0.2%
11 HRDSSS | no FEC 1250 10% + 1256 +8
0.2% '
11 HRDSSS |12 1250 10% = 82+8
0.2%
12 OFDM 12 1250 10% = B5x8
| 0.2%
18 OFDM 8/ 12560 10% = 107 + 8
0.2%
24 OFDM 12 1250 10% = 7 141 +8
0.2%
36 OFDM 34 1250 10% = 163 8
0.2%
48 OFDM 2/8 1260 10% = 2068
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These conditions are used to indicate activity to the
MAC via PHY- CCA. indicate. PITY-CCA indicate (BUSY) is
i ssued for ED and/or code |lock prior to correct
reception of the PLOP header. The PND primtives,
PMD_SQ PMD RSSI, PMD RCPI, are issued to update the
RSSI, RCPI, and SQ paraneters reported to the MAC
[0086] After PHI -CCA. indicate is issued, the PHY
entity begins searching for the SFD field. Once the
SFD field is detected, CRC-16 processing is initiated

and the PLOP JIGNAL, SERVICE, ] and LENGIRydqgeidsare

r ecei Jed—7¥he Eﬁ%ﬁ%ﬁ CS | s-pfocessed f the CRC-16
FCS chEEk fai I|OF0Me [FRy reck28r ret fWE %o t halFDE
| DLE gtate. Ifl the status_of CCA returnspéde the |DLE

st at e durng-—recepttor-pri-or—to—corpleti-en—-of—t-he—full
PLOP processing, the PHY receiver returns to the RX

| DLE state. [0087] If the PLOP header reception is
successful (and the SIGNAL field is conpletely
recogni zabl e and supported), a PHY RXSTART. i ndi cate
(RXVECTOR) is issued. The RXVECTOR associated with
this primtive includes: the SIGNAL field; the
SERVI CE field; the PSDU Il ength in octets (calcul ated
fromthe LENGIH field in m croseconds and the data
rate in Mitts); RXPREAMBLE TYPE (which is an
enunerated type taking on val ues SHORTPREAMBLE or
LONGPREAMBLE) ; and the antenna used for receive

(RY. ANTENNA), RSSI, RCPI, and SQ 100881
PMD-PSNI . i ndicate 100891 foll ow ng paraneter:

Par amet er Associated primtive Value Description RCP
PMD RCPI.indicate 8 bits of RCPI The RCPlI is a neasure
of the antenna connector
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channel power received by the H gh Rate PHY, as

defi ned above in paragraph [00231. This primtive is
generated by the PVMD when the High Rate PHY is in -14
the receive state. It is continuously available to the
PLOP, which, in turn, provides the paraneter to the
MAC entity. This paraneter is provided to the PLOP

| ayer for information only. The RCPI nmay be used in
conjunction with PSNl to measure input signal quality
The RCPI is nmeasured as descri bed above. -15 Table 1.

PSNI %muammﬂxﬁ@m%ﬁ&ﬁumﬁgk&n&&e Lengt h

( Mi t 4 ytes) EER DSNI 1 DSSS ng EEC
125 1p98% 42:1:d 0. 2% pFBRSS [fEIekeDets0 109 k 6ePRM:
0. 2% [Ht6 HRDSSS MdukEE| 4260 1Qet 1 0dte bdjS| ModYatic| Tatal SN
HROSS Fued (3438 15070t SP:de 8 gyt OV [ g5 a8 adicany
1 DSSS | BPSK none 1 0 1] 0
(SF=11)
2 DSSS | QPSK none 2 3 0 3
(SF=11)
5.5 DSSS | QPSK none 5.5 74 0 74
11b (SF=16)
55 |DSSS|QPSK |12 |74 0 74
11b (SF=2)
6 OFD |BPSK % 12 |778 |0 7.78
M
9 OFD |BPSK | % 12 [958 |0 9.54
M ' ‘
11 |Dsss [QPSK |32 |11 1041 1o 1041
11b (SF=1)
11 |DSSS [QPSK ~ |mome |11 1041 |0 1041
| 11b (SF=8)
12 |OFD |QPSK  |% 24 |1079 |0 10.78
M
18 |OFD |QPSK  |% 24 |12.656 |0 12,56
M
(22 [DSSS|ePsK |23 88 |1842 |0 Tis2z
11g (SF=1)
24 |OFD |16-QAM | % 48  |138  |s98 17.78
| M
38 |DSss |8PSK |23 495 [1519 0 16.19
1lg (SF=1)
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0.2% 9 OFDM 3/4 1250 10%t 838 0.2% 11 HRDSSS no
FEC 1250 10%t 125:t 8 0.2% 11 HRDSSS 1/2 1250 10%'t
82:E 8 0.2% 12 OFDM 1/2 1250 10%t 858 0.2% 18 OFDM
3/4 1250 109% 107:L8 0.2% 24 O-F-DM 1/2 1250 10%'t
141:L 8 0.2% 36 OFDM 3/4 1250 10%t 163* 8 0.2% 48
OFDM 213 1250 10%t 206:k 8 -16 0.296 54 OFDM 314
1250 0%t 213:t8 0.2% -17 Table 2: Data

Rat e/ Modul ati on (DRM Adj ustnents Data FEC Coded Data
DRM rate Mdulatio code rate rate adj. Mdul atio

T e i e T T e E e
M
48 OFD |64-QAM |23 72 1681 |8.45 25.26
M
54 OFD |64-QAM |% 72 17.82 | 845 25.77
M
Table 3.
‘I Data Rate Eb/No PPDU
(MbpsVFEC (dB) BER Length FER
5.5 (none) 9.6 1.00E-05 |1250 1.00E-01
| 5.6 R=1/2) 9.6 1.25E-13 | 1250 1.00E-09
6 R=1/2) 9.2 1.25E-12 | 1250 1.00E-08
19 (R=3/4) 75 6.00E-09 | 1250 4.80E-05
11 {(none} 6.6 1.25E-03 |10 1.00E-01
11 (R=1/2) 6.6 2.00E-09 |12 2.00E-05
12 ®=1/2) 6.2 2.00E-08 | 1250 2.00E-04
18 (R=3/4) 44 140E-04 |10 1.10E-02
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1 DSSS BPSK none 1 0 0 O

3 0 3 (SF=11)

(SF=16) 5.5 DSSS QPSK 1/2 11 7.4 0 7.4

OFD BPSK 12 7.78 0 7.78 M9 OFD BPSK V4 12 9.54 0

9.54 M 11 DSSS QPSK 1/2 11 10.41 0 10.41

11 DSSS QPSK none 11 10.41 0 10.41
QPSK 34 24 10.79 0 10.79 M 18 OFD QPSK 4 24 12.55 0

12.55 M 22 DSSS 8PSK 213 33 13.42
24 OFD 16-QAM % 48 13.8 3.98 17.78 M 33 DSSS 8PSK 2/ 8

49-5 1ik1d D PHY-SAP Shrvice primitive parameters

(SF=11) 2 DSSS QPSK none 2

5.5 DSSS QPSK none 5.5 7.4 0 7.4 1lib
lib (SF=2) 6

| 1b (SF=1)

lib (SF=B) 12 OFD

0 13.42 1lg (SF=1)

Parameter Associated primitive Value

DATA PHY-DATA.request Octet value X'00-X'FF"
PHY-DATA.indication

TXVECTOR PHY-TXSTART .request A set of parameters

STATUS PHY-CCA.indication BUSY, IDLE

RXVECTOR PHY-RXSTART indication | A set of parameters
PHY-RXEND.indication

RXERROR PHY-RXEND.indication | NoError,  FormatViolation,

Carrier-Lost, UnsupportedRate

Table 5. PMD_SAP peer-to-peer service primitive parameters

| Parameter Associated primitive | Value
| LENGTH RXVECTOR, 0 to 2E18-1

| TXVECTOR

DATARATE RXVECTOR, 1,2 Mbit/s
TXVECTOR

SERVICE RXVECTOR, 1,2 Mbit/s
TXVECTOR

| TXPWR_LEVEL TXVECTOR 1,2 Mbit/s

TX_ANTENNA TXVECTOR 1,2 Mbit/s

RSSI RXVECTOR 1,2 Mbit/s

RCPI RXVECTOR 1,2 Mbit/s

8Q | RXVECTOR 1,2 Mbit/s

RX_ANTENNA RXVECTOR 1,2 Mbit/s
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Ilg (SF=1) -18 36 OFD 16-QAM V4 48 15.56 3.98 19.54 M
48 OFD 644AM 2/3 72 16.81 8.45 25.26 M 54 OFD 644AM
s/4 72 17.32 8.45 25.77 M Table 3. Data Rate Eb/ No
PPDU (Mps)/FEC (dB) BER Length FER 5.5 (none) 9.6
1. 00E-05 1250 1.00E-01 5.5 (R-U2) 9.6 1.25E-13 1250
1.00E-09 6 (R=1/2) 9.2 1.25E-12 1250 1ACE-08 9
(E$/4) 7.5 6.00E-09 1250 4.80E-05 11 (none) 6.6
1.25E-03 10 1.00E-01 11(R=112) 6.6 2.00E-09 12
2.00E-05 12 (R=1/2) 6.2 2 OOE-08 1250 2.00E-04 18
(R:3/4§ 40E—O4 10 1.10E-02 -19 Table 4. PRY-SAP
é‘?ﬁ WAFFgp %Mlawm@@mp&esom at ed

servic
P PLPBATA | ndi ool ronrTORRae ] Gigeh ¥k PO
TXSTART. r ppMBSTXSaRet oOf xparaneters | -
PMD_TXEND X X - -
PMD_ANTSEL X - -
PMD_TXPWRLEVL X - -
PMD_RATE X X - -
PMD_RSSI X - -
PMD_RCPI X - -
1 PMD_SQ X - -
PMD_CS X - -
PMD_ED X X - -
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STATUS PHI - CCA. i ndi cati on BUSY, |DLE RXVECTOR
PHY- RXSTART. i ndi cati on A set of paraneters

PRY- RXEND. i ndi cati on RXERROR PHY- RXEND. i ndi cati on
NoError, FormatViolation, Carrier-Lost,
UnsupportedRate Table 5. PAID.-SAP peer to-peer
service primtive paraneters Paraneter Associ ated
primtive Value LENGTH RXVECTOR, 0 to 2E13-1
TXVECTOR DATARATE RXVECTOR, 1,2 Mtts TXVECTOR
SERVI CE RXVECTOR, 1,2 Mtts TXVECTOR TXPW LEVEL

%\s/:z%éf@ﬂ—ﬁ% TX- ANTENNA TXVECTOR 1,2 Mtts

SRAvice Brimibrve OR 1,2 Mtts SQ
RXVECTGR 1,2 Mtts H ENNA RXVECTOR 1,2 Mtts -30
Tabl e 6, PVD, SAP subljayer.-t o- subi ayel_service
prim’tiy P i ti ve %yé'ﬁ'ﬂﬁ I ndi cat firm Responge
PI\/D_TXoleI X = PND_T NS AT frequ st 00 XTFF

PHY-DATA.indicate
1 TXVECTOR PHY-DATA request A set of parameters
RXVECTOR PHY-DATA.indicate A set of parameters
{ TX_UNTT PMD-DATA request | 1,0: DBPSK
dibit combinations -
00,01,11,10: DQPSK
RX_UNIT PMD-DATA indicate 1,0: DBPSK
dibit combinations
00,01,11,10: DQPSK
RF_STATE PMD_TXE.request Receive, Transmit
ANT STATE PMD- 1o 256
ANTSEL.indicate
PMD-ANTSEL.request
TXPWR_LEVEL PHY-TXSTART 0,1,2,3 (max of 4 levels)
RATE PMD-RATE.indicate | X'0A’ for 1 Mbit/s
PMD-RATE.request | DBFPSK
X’14’ for 2 Mbit/s
DQPSK
RSSI PMD-RSSLindicate 0-8 bits of RSSI
RCPI PMD-RCPLindicate 8 bits of RCPI
5Q PMD-8Q.indjcate 0-8 hits of 5Q
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PMD_TXPWRLEVL X PMD RATE x x - PMD_RSSI X -- -
PVMDIJtCPI X - PMD SQ X PMD CS X - - PMD ED X X -21
Table 7. PVD _SAP service primtive paraneters

Associ ated Paraneter Primtive Value DATA

PHY- DATA. request COctet value: X OO -X FF

PHY- DATA. i ndi cat e TXVECTOR PHY- DATA. request A set of
paranmeters RXVECTOR PHY DATA.indicate A set of
paranmeters TX UNIT PVD- DATA.regnest 1,0: DBPSK di bit
conmbi nations 00,01, 11,10: DQPSK RX UNIT

PMD- DATA. i ndi cate 1, 0: DBPSK di bit conbi nations
00,01, 11, 10: DQPSK RF STATE PLAI D TXE. request
Receive, Transmit ANT STATE PMD- 1 to 256

ANTSEL. i ndi cate PMD- ANTSEL. r equest

Table 8. RXVECTOR parameters

_‘ Parameter Associated primitive Value
LENGTH PHY-RXSTART.indicate | 0 to 4095
RSSI PHY-RXSTART.indicate |0 to RSSI maximum
(RXVECTOR)
{ RCPIX | PHY-RXSTART.indicate |0 to 255
' (RXVECTOR)
PHY-RXEND.indicate
_ {RXVECTOR)
DATARATE PHY-RXSTART.request |6, 9, 12, 18, 24, 36,
(RXVECTOR) 48, 54
SERVICE PHY-RXSTART.request | Nuil
(RXVECTOR)

-23.



TXPWRRLEVEL PHY- TXSTART 0,1,2,3 (nmax of 4 |evels)

RATE PVMD-RATE. m(licate X QA" for 1 Miit(s

PMD- RATE. request DBPSK X 14' for 2 Mit/s DQPSK RSSI
PMD-RSSI .indicate 0-8 bits of RSSI RCP

PMD- RCPI . i ndicate 8 bits of RCPI SQ PMD SQ i ndicate

0-8 bits of SQ

Par anet er Associated primtive Val ue

LENGTH

-22 Table S. RXVECTOR paraneters

PHY- RXSTART. i ndi cate 0 to 4095 RSSI
PHY- RXSTART. i ndi cate O to RSSI maxinum (RXVECTOR)

ROPH Pt BXEHRIAS Abl8L6 Lrih zé%eé AR
PHY- RXEN CEX\ cm:’\Qe uﬁ‘
PHY- RXS] Rmm@quest 6, g;ehﬁesis Coxfthn T ORpspéiilse 34
SERVI CE PHY=-RXSTARF—+gguest—NuiH ( RVECTIOR)4-23-Tablie
9. PI\/D_SK}M%-W -t ojéubl aye servi ge primi{tves
Primti MO RN D FrrdigateConfrrmRegponse
PMD_TXPWRLEVL | X - - -
| PMD_RATE X - - -
PMD_RSSI - X - -
PMD_RCPY - X - -
Table 10. List of parameters for the PMD primitives
Parameter Associated primitive | Value
TXD_UNTIT PMD-DATA.request | One(1), Zero(0); one
' OFDM symbol value
RXD_UNIT PMD-DATA indicate | One(1), Zero(0): one
OFDM symbol value
TXPWR_LEVEL PHY-TXSTART 1-8 (max of 8 levels)
RATE PMD-RATE.request | 12 Mbit/s (for BPSK)
24 Mbit/s (for QPSK)
48 Mbit/s (for 16-QAM)
12 Mbit/s (for 64-QAM)
RSSI PMD-RSSIindicate | 0-8 bits of RSSI
RCPI PMD-RCPLindicate | 8 bits of RCPI
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PVMD TXSTART X - PMD TXEND X - - PMD TXPWRLEVL X -
PMDRATE X - - - PMD_RSSI - X -- PMDCPI X _ Table 10.
Li st of parameters for the PVMD primtives Paramneter
Associ ated primtive Value TXD UNI T PVD- DATA request
One(1), Zero(0): one OFDM synbol value RXD UNIT
PMD- DATA, i ndi cate One(1), Zero(O: one OFDM synbol
value TXPWR LEVEL PI TY- TXSTART 1-8 (nax of 8 |evels)
RATE PMD- RATE. request 12 Miit/s (for BPSK) 24 Mit/s
(for QPSK) 48 Moit/s (for 16-QAM 72 Mitls (for
64- QAl S, MD- RSSI . i ndicate 0-8 bits of RSSI RCPI
o Rty B Pt et | 020D O D bl e 2n

Par amet ¢Pavtetedr S Par asRtigted AstRCi atledisect or val ue
DATARATE-RQMECTOR _ The rate used toftransnmt TXVECTOR
t he PSDUDABARSTE | s. | REMGBTTORXVECT ORTha tade tized dio traagdmit
the PSDU in TXVECTOR the PSDU in Mbit/s.
LENGTH RXVECTOR, The length of the PSDU in
TXVECTOR octets.
PREAMBLE_TYP | RXVECTOR, The preamble used for the
E TXVECTOR transmission of this
' PPDU. This is an
enumerated type that can
take the value
SHORTPREAMBLE or
_ LONGPREAMBLE,
MODULATION RXVECTOR, The modulation used for
TXVECTOR the transmission of this
PSDU, This is an integer
where 0 means CCK and 1
means PBCC.
RX_ANTENNA RXVECTOR The antenna used for
receive.
RSSI RXVECTOR 0-8 bits of RSSI
RCPI RXVECTOR 8 bits of RCPI
5Q RXVECTOR 0-8 bits of 8Q




TXVECTOR octets. A PREAMBLE TYP RXVECTOR The preanbl e
used for the E TXVECTOR transmission of this PPDU.
This is an enunerated type that can take the val ue
SHORTPREAMBLE or LONGPREAMBLE. MODULATI ON RXVECTOR,
The nodul ation used for TXVECTOR the transm ssion of
this PSDU This is an integer where 0 neans CCK and
1 neans PBCC. RX ANTENNA RXVECTOR The ant enna used
for receive. RSSI RXVECTOR 0-8 bits of RSSI RCPI
RXVECTOR 8 bits of RCPI SQ RXVECTOR 0-8 bits of SQ

-25 T “@P%@E ubI ayv.er service
primi ?lf}vgqﬁ%}? LVe ﬁgoueg‘%@; n(f%c:a(f'uwfﬁ“bl F%¥ m_Response
PVD_TXS /:1 PBbnfirmX [Response

PVD_TXHWARLVA X
h PMD_TXSTART X - - -

PMD_TXEND X - - -
PMD_PSNI -
PMD_TXPWRLVL X
PMD_MODULATION | X
X
X

o
!
}

{
!
i

PMD PREAMBLE

PMD_RATE

PMD_RSSI -

—— . ——

PMD_RCPI -

PMD_SQ

FPMD_CS

MM P M M M M| X
!
!

PMD_ED X
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PAMF MODULATI ON X X - PAI D- PREAMBLE X X - PMD_RATE X X
- PMDRSSI - X - PVMD RCPI - X - - PMD_SQ X PMD_CS X
PMD ED X X - -26 What is clained is: 1. A nethod for
determ ning a received channel power indicator
(RCPI'), conprising the steps of: a) neasuring radio
frequency (RF) power of a signal received at an
antenna; b) converting the neasurenent to a given
paranmeter; and c¢) scaling the paraneter to obtain the
RCPI value. 2. The method of claim1 further
conpri,sing, . presenting the RCPI value in an eight (8)
Vv%ﬁ:mdﬂﬁF?%?l$ornat corresponding to a deci bel (dB)
value. 3. The nethod of claim2 further conprising
presenting the RCPI value in a range from O through
2211 cor ri spetdidnlyr dstermibtngel rqagBjedveliaenel dowdhmdicator

(R(gpéggg%%éisﬁgwgskpgopr 3 further conprising

uri'ng reception of a physical |ayer
conajer gemeaspriagaadio (fegGRhcy fREpFbIver aNé d¥RA] received at
receﬁtipn of an entire frame. 5. The nethod of clains
an pntgNPa; 3 ¢ yrther conpri sing measuring

b) converting the measurement to a given parameter; and

c) ‘scaling the parameter to obtain the RCPI value.

2. The method of claim 1 further comprising:
presenting the RCPI value in an eight (8) bit digital format

corresponding to a decibel (dB) value.

3. The method of claim 2 further comprising presenting the RCPI

value in a range from 0 through 221 correspohding to a decibel (dB) value.
4. The method of claims 1, 2 or 3 further comprising measuring
 RCPI during reception of a physical layer convergence protocol (PLCP)

preamble and over reception of an entire frame.

_ 5. The method of claims 1, 2 or 3 further comprising measuring
RCPI at a physical layer (PHY).

0. The method of claims 1, 2 or 3 further comprising measuring

-~ RCPI at a direct sequence spread spectrum (DSSS).

7. The method of claim 5 further comprising providing the RCPI

to a medium access control (MAC) layer.
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RCPI at a physical layer (PHY). 6. The nmethod of

clains 1, 2 or 3 further conprising neasuring RCPlI at

a direct sequence spread spectrum (DSSS). 7. The

met hod of claim5 further conprising providing the

RCPI to a nmedium access control (MAC) |ayer. -27 8.

The nmet hod of any one of the preceding clains wherein

step (a) conprises nmeasuring a signal which includes

signal, noise and interference. 9. A nethod for

determining a perceived signal to noise indicator for

a giLven wireless station, ich is a .quantjzed .

conbar at ] b eHRod Al als&a?%ggélae PRegrebiBSlaim s Bhegsin step |
a) BRI Sek HlcaRakirglUalkidnalr Sl i
F)noise pl us intefggreﬁ%%ﬂﬁggng?%%ﬁﬁ?f%ﬁgggpg%ggE&¥%
intgrgrerede-used for radio transnission and transnission

rate conprising: determning a relationship between

PSNI and signal to noise ratio (Eb/No) by obtaining

an @bserA edethlodNor depseseih g @ HorciviedNsgnuhennofseNhdi®ator

errE]JaYoyi ng pbi nary phase shift keying (BDSK) at a give
for gagyengyEclesaptaliongwhidu iy 8 amantiredy, epEIDRLIYAIMeaye
& ALl eSetLLY NGe. 1 I .
xfepha BRLbels (DAL e ATl sl eferPt by, gigpal
to hoiss ;plasdntartirencagatibdSPENI) reghadlices sifichahychddeddoa
val ue to accommodate a

a&a rate/ modul ation ( DRVX) .
raqy Ve FaR Fh B R an DAY AR i'8H SARPAISIBBYen har dwar e
f acddterhbiing 4 felasichnly hofwerd PONE SR SiRAF f HBIWAFio
error correction (FEC) decoder in the station. 10.
- (Ebyie) fesn olf@iningcamobservedr EhgNogeppesesitad by O EbNo, when
PSNI=0 employing binary phase shift keying (BDSK) at a give data rate;
employing predetermined number of units per dB to obtain a
- predetermined range in for a PSNI value represented by a corresponding
number of binary bits; and
modifying the PSNI relationship by adding a data rate/modulation
- (DRMX) value to accommodate a given data rate and modulation and a
given hardware factor (CFy) to account for variances in each forward error

. correction (FEC) decoder in the station.

10. The method of claim 9 further comprising:

employing a predetermined number of units per dB to obtain a
predetermined dB range for a PSNI value represented by a predetermined
~ number of binary bits, whereby for operation at said given date rate
employing
BPSK, PSNI=XdB* [OEbNo - 4.4dB + DRMx - Cfy] , where XdB represents

a predetermined dB value; and
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enpl oyi ng a predeterm ned nunber of units per dB to

obtain a predeterm ned dB range for a PSNI val ue

represented by a predeterm ned nunber of binary bits,

whereby for operation at said given date rate

enpl oyi ng BPSK, PSNI =XdB* [ CEbNo - 4.4dB + DRW - Cfy]

, Where XdB represents a predeterm ned dB val ue; and

-28 nodifying the PSNI rel ationship by adding a data
rat e/ nodul ation (DRMX) value to accommbdate a given:
dat madifyéngtle PSHUIratdtomsdip by addingna datawarey nhedtRtion

D%&R’ to account for variances in each forward error

cralls o @eeemmedaiger Zivery fatastaleiasy! madwationmnda

v&%e%%%lwﬂsg%i@&ﬁ' d((B@*F?t&‘flo %gﬁgﬁﬁa g&‘ \Fﬂlﬁ%ﬁ&éy%] in éjzﬁ:l'f fsﬂ'@ard error

corygttiod (EECd Idgicadenir the heticoapdi muﬁzgplmcbbylthat i ng

pre b T R o g Ce peT G PR PBEEDE 1ot i on, and

-PSNSN(dBS[OEIpN@senHBdUaMRS(bPﬂXdB* [GSNIR + 9. GdB- CFy] .
12. The method of claim 11 further conprising
substituting ISNIR-TM.-Cl for DSNIR, where TM.

SPLESerks. (AR FOLSTRILA LB Q38 PO EbubSRESGD

OSNIRSNIIB JAB- O RBIxAB-WEPNoyi el ding a PSNI which is a
asure of obs 3.. The. net hod of

dir erved SN R
whee,) & RB; AP SRS SmAlde iepios B pintepgrence ration, and
PSNI is represented by

PSNI=XdB* [OSNIR + 9.0dB-CFy].

12. The method of claim 11 further comprising substituting
ISNIR-TML-CI for DSNIR,

where TML represents modem implementation loss and CI represents a

sum of all channel impairments

.. PSNI=XdB*[{ISNIR-TM-CI+9.0dB-CFy]

vielding a PSNI which is a direct measure of observed SNIR,

13. The method of claim 9 wherein the correction factor CFy is

utilized to account for an actual coding gain (CGact) of an FEC decoder.

14. The method of claim 9 further comprising normalizing PSNI
for all stations by employing the value CFy.

15. The method of claim 9 further comprising normalizing PSNI
for all stations by employing the value CFy so that PSNI assumes a
theoretical coding gain.
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utilized to account for an actual coding gain (CGact)
of an FEC decoder. 14. The method of claim9 further
conprising normalizing PSNI for all stations by
enpl oyi ng the value CFy. 15. The nethod of claim?9
further conprising normalizing PSNI for all stations
by enpl oying the value CFy so that PSNI assunes a
theoretical coding gain. -29 16. In a wireless slotted
comuni cations system which includes at |east one
base station and at | east one WIRU, receiver for use
ion or WIRU, capable o

et B vy GRS bl LRSI IChAB DRERAYBIch includes

at [dBePbhe BLR dtaEi8hVALd GO TR &t IROWTRY ai‘@c@nfe‘fr%f u‘%@?n one of
capabl e of measuring radi o frequency (RF) power o

thesbgsmbtatasepy 3TBY, aapahlectindeteemini®g z recuved f:hannel
a.given par anet er; and

surenent to
po§ R NEHERRS, (ETIAARUEHRR chhufighecn DA ATEL el A
(dB) radio fobheend capabBlédbi #Rladbrink/radib gré fERINARP power of
claim 16 further erein the circuit for scaling

a sl dREQVERSLREPRNEIMA in an eight (8) bit digital
FOrARACRE Rl 9e O dng HHE ol a2 erfo J Bfen

recei ver o erelrn e recefver
parmetereand RCPl during reception of a physical |ayer

conver genc otoc reanbl e and over )
; cCLRTPaR 167 Safih the SELBrdmEIET e de SRty EBlpfo obtain
an RCEPIERIES, or 17 wherein the receiver neasures RCPI at
a physical |ayer (PHY).
17.  The receiver of claim 16 further wherein the circuit for scaling

presents the RCPI value in an eight (8) bit digital format at a range from 0
'through 221.

18. The receiver of claims 16 or 17 wherein the receiver measures
RCPI during reception of a physical layer convergence protocol (PLCP)

preamble and over reception of an entire frame.

19. The receiver of claims 16 or 17 wherein the receiver measures

RCPI at a physical layer (PHY).

20. The receiver of claims 16 or 17 wherein the receiver measures

RCPI at a direct sequence spread spectrum (DSSS).

21. The receiver of claim 16 wherein the receiver provides the

RCPI to a medium access control (MAC) layer.
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20. The receiver of clainms 16 or 17 wherein the

recei ver neasures RCPlI at a direct sequence spread
spectrum (DSSS). 21. The receiver of claim 16 wherein

the receiver provides the RCPI to a nmedi um access

control (MAC) |ayer. -30 22. The receiver of any one

of clains 16 to 21 wherein the receiver neasures a
signal which includes signal, noise and interference.

23. The receiver of any one of clainms 16 to 22 further
con@®i siHge receieenr @ﬁ,leh_tty bne of elsimn m'6rtg 2 weatirotishidqeeiver

bet ween PSNI l ._hoi se, rat (Eb/ No) by
MEGATHEF Prig el Bhie? yifoees RigrtlphRaiss ARAITHFTSTOREND

when PSNI =0 enpl oyi ng bi nary phase shift keyi ng (BDSK)

at a give data rate, enploying a predeterm ned units

per23B tbhebecegiveraof em)eqrac@rf Maaeds 86 todyBusthef comprising:

S t.ed
pi kg B BB EIRE fr iR RSRAN B b ER TR, siepet o
‘noiedatdiflyiNg ByheébRENng &elodisbeRSNED /Ny Repdtasaddit o
rate/ nodul ati on (DRMX) value to acconmmopbdate a given

- Ebfiey yheqy ESNETO raploxing Rinay @h@sa/%lwfwamm(ém Kkcaba give
d error
datelTatt HOAGARIY pkLoaAhl AR B AN Y
pradet¢eimniaredod Balaaigmid Jof arPSIET valmpadp?eslgitetihhecmmepbﬁding
f [ PSNI val ue and nodi fying the PSNI
nuF&%ﬁﬂﬂéHﬁb%@b@P& uting OSNIR + 13y4dB DRWK for
OELNejrcuhiabe raggmg%ﬂespsm QBAR! ¥RdSheaRYi HEOP ppl us

interference ration; PSNI repr esent ed y PS XdB*

relqt@mpsRpbaddmOryata mkmdmockd&ttcep (RRMX)svatue to
acdifARHBIILS0ed Bat 2 iR ot B0 MM TY Bl Pl
factor (CFy) to account for variances in each forward error correction

(FEC} decoder in the station.

24. The receiver of claim 23 further comprising:

the circuit for ranging the PSNI value and modifying the PSNI
relationship substituting OSNIR + 13.4dB-DRMx for OEbNo, where
OSNI1R is an observe signal to noise plus interference ration; PSNI is
represented by PSNI=XdB* [OSNIR + 9.0dB-CFy} , where XdB represents a
- predetermined dB value, substituting ISNIR-TML-CI for DSNIR, where
TML represents modem implementation loss and CI represents a sum of
‘all channel impairments, yielding a PSNI which is a direct measure of

observed SNIR.
25. In a multiuser slotted wireless communications which

includes at least one base station and at least one WIRU, a method for

scaling received signals, the method comprising:
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TM. represents nodem i npl enentation | oss and C

represents a sumof all channel inpairnents, vyielding

a PSNI which is a direct neasure of observed SN R

25. In a nultiuser slotted wi reless comuni cations

which includes at | east one base station and at | east

one WIRU, a nethod for scaling received signals, the

nmet hod conprising: -31 establishing a perceived signal

to noise indicator (PSNI) value, the PSN value

pr o&vsi;tﬁbﬁghialgm greucaved spgialab\esise podicapFro@Esi) ﬂglue the
-t 0- .noi se-pl us- |nterference rati o (S/(N+l)

PSf"'étqf ¢ RrViduHHA e BIresdf RRCEyednPesStiPEossssing alfgm@hto-
nolRChMemh thFrardh &t raid i ( ﬁugp% 05 iR &&é&%m&o%'swé to

quality observed after "an wnconver si on, the
MmeASUSE R FeFRrTdnt reesdved Frome aéddPdY sutddydma Q:remaftlved signal

qu§lif) §terSd Ao S RIS Aol v Rort e Beat i nong i ved

froffe pseddtegmin e iriehhaV@igita] euRial Pracsdifg Mm¥eicd fthe
physi cal |ayer convergence protocol (PLCP) preanble

dergedUWRtOr the received frane. 27. The method of claims
25 or 26, further characterized by wutilizing the PSNI
val ue as a nonotonically increasing, |logarithmc
f ur2d.i orTlod metod i elaied 25/ (iNther ch8radtieeize@tbiotheakuring

5 or 26, further c racter ed by utilizing
the; ﬁ%hgs %%etns%sar%ﬂﬂ%%ro ecahwc tayer SRy ergence protocol
(PL fi‘frbéﬁfﬂlé anldUG¢dr 98 1kefRB PRI ved S/ (N+), the

providing an indication of additive white
Gau55| an noi se (AWGN) at given FERs for each data

][ 3: . e‘rzgl‘heTrt}l%thoé clalfnsaag orrf6 otfurgher C aracter1zed8 by

utilizing the PSNI value as a monotonically increasing, logarithmic

- function of the observed S/{N+I}.

28. The method of claims 25 or 26, further characterized by
utilizing the PSNI value as a monotonically increasing, logarithmic
function of the observed S/(N+]), the PSNI providing an indication of
additive white Gaussian noise (AWGN]} at given FERs for each data rate.

29, The method of any one of claims 25 to 28, further
characterized by utilizing values for the PSNI parameter as an 8 bit value

in the range from O through 255.

30. In a multiuser wireless communications system, a method for
scaling received signals, the method comprising:
receiving a signal and demodulating the signal to at least a physical

sublayer; and
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characterized by utilizing values for the PSN

paraneter as an 8 bit value in the range fromO

through 255. 30. In a nultiuser wreless

conmuni cati ons system a nethod for scaling received

signals, the nethod conprising: receiving a signal and

denodul ating the signal to at | east a physica

subl ayer; and -32 establishing a perceived signal to

noi se indicator (PSNI) value, the PSN value

pr oestdblighmge peucadved sfigrad eovedse podicaroPEM) nglue, the
pise-plus-interference ratio (S/(N+l))

[ O ibigha
PSP Yelitg %?O‘Pﬁ@%aﬁ%?%%resqu%@ﬁfe f PPHEPTRERSHS siEBgl-to-
nofseOpiRls-intBFe FRASWRIPRR/ (1eh) ¥&do ﬁ'(SrofHéjﬁﬁgﬁEgJ; %Eg@er of the

internal digital signal '‘processing nmetrics
degodbdatedt signal3 the Theaswstemoeh toflerives] fnod0 predietesininede

e R e G R R A

post - processi ng signal -to-noi se-plus-interference

(S/ N+I)%1rati o in the denodulator. 32. The nethod of

cl aths 0romethod of claiar 30nsheeiay the FSH valrapuevidgs a

: i cal )

e P e e PRy i e DA by Rl PUBLERE rfEeived.
postegmicessingr sigral-tdiacideShlusalteefcnéndd (BHNaF) aatio in the

no oioni cally increasing, logarithmc function of the
deIBB-aB%FBH S/ (N+l1). 33. The method of clains 30 or 31,

further characterized by neasuring the PSN val ue

over neasured over the physical |ayer convergence
pr 6t colThepneRogoé ahbins 30 dr Sk rfurtierrdueiactarifading,

he.. PSNI e utilized as a jonotoni cal |
kg SE bl ef e ARaR RGO Seidal tayer
convergence protocol (PLCP) preamble and over the received frame, the
PSNI value utilized as a monotonically increasing, logarithmic function of

the observed S/(N+I).

33. The method of claims 30 or 31, further characterized by
measuring the PSNI value over measured over the physical layer
convergence protocol (PLCP} preamble and over the received frame, the
PSNI value utilized as a monotonically increasing, logarithmic function of
the observed S/(N+I) and providing an indication of additive white

Gaussian noise (AWGN) at given FERs for each data rate.
34. The method of any one of claims 30 to 33, further
characterized by utilizing values for the PSNI parameter as an 8 bit value

in the range from O through 255.

35. A multiuser communications receiver comprising:
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the observed S/ (NtlI) and providing an indication of
additive white Gaussian noise (AWGN) at given FERs
for each data rate. 34. The nethod of any one of
clainms 30 to 33, further characterized by utilizing
values for the PSNI paraneter as an 8 bit value in
the range fromO through 255. 35. A nultiuser
comuni cations receiver conprising: -33 an RF stage
recei ving an antenna i nput signal; a denodul ator for
denan mlastm Itehewsmg aal afenaia ﬂr@ﬁﬁts@n@lhy si cal
subl r for determning percei ved signal
to AoeESdal af(% hatingt Slg§§1 osk igasi PhRysical
E suBlege 30 and a ci rcwt for provi ding a signal
adjustnent value in response to the PSNI. -34

a circuit for determining a perceived signal to noise indicator (PSNI)

value, as described in claim 30; and

a circuit for providing a signal adjustment value in response
to the PSNL

-34-



