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Pat. No. 4,901,307, entitled "SPREAD SPECTRUM MULTIPLE ACCESS
25 COMMUNICATION SYSTEM USING SATELLITE OR TERRESTRIAL
REPEATERS," assigned to the assignee of the present invention, the
disclosure of which is incorporated by reference herein. -
CDMA systems often employ a variable rate vocoder to encode data so
that the data rate can be varied from one data frame to another. An
30 exemplary embodiment of a variable rate vocoder is described in U.S. Pat.
No. 5,414,796, entitled "VARIABLE RATE VOCODER," assigned to the
assignee of the present invention, the disclosure of which is incorporated by
reference herein. The use of a variable rate communications channel
reduces mutual interference by eliminating unnecessary transmissions
35 when there is no useful speech to be transmitted. Algorithms are utilized
within the vocoder for generating a varying number of information bits in
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vocoder with a set of four rates may produce 20 millisecond data frames
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40 the speaker. Itis desired to transmit each data frame in a fixed amount of
time by varying the transmission rate of communications.
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- 25 decoding speech at a plurality of discrete rates. Such communicatians
systems include mobile telephone, personal communication devices,
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described in the context of a code division multiple access (CDMA)
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30 formats.

The telecommunications industry association (TIA) has provided a
standard for CDMA communications entitled 1S-95-A Mobile Station - Base
Station Compatibility Standard for Dual Mode Wideband Spread Spectrum
Cellular System, hereinafter 1S-95-A. 1S-95-A provides for the transmission

35 of variable rate data. The present invention is described herein for the
transmission of multiplex option 1 data which provides for the
transmission of data at 9600, 4800, 2400, and 1200 bits/sec referred to herein
as full, half, quarter, and eighth rates respectively.
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the two ratios, the transmission rate of the received data frame can be

' 25 determined prior to decoding. One use of the rate determination operation
of the present invention is to provide a signal indicative of the transmission
rate to the decoder for properly and efficiently decoding the received data
frame.

30 BRIEF DESCRIPTION OF THE DRAWINGS

~ The features, objects, and advantages of the present invention will
become more apparent from the detailed description set forth below when
taken in conjunction with the drawings in which like reference characters
35 identify correspondingly throughout and wherein:
FIG. 1 is a schematic overview of an exemplary CDMA cellular
telephone system; |
FIGS. 2a-2d illustrate, in a series of graphs, exemplary energy levels of
the data frames at full, half, quarter, and eighth rates;
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In FIG. 1, system controller and switch 10 typically include appropriate
interface and processing hardware for providing system control information

- 25 to the cell-sites. Controller 10 controls the routing of telephone calls from
the public switched telephone network (PSTN) to the appropriate cell-site
for transmission to the appropriate mobile unit. Controller 10 also controls
the routing of calls from the mobile units via at least one cell-site to the
PSTN. Controller 10 may direct calls between mobile users via the

30 appropriate cell-site stations since such mobile units do not typically
communicate directly with one another.

Controller 10 may be coupled to the cell-sites by various means such
as dedicated telephone lines, optical fiber links or by radio frequency
communications. In FIG. 1, two exemplary cell-sites, 12 and 14, along with

35 two exemplary mobile units, 16 and 18, which include cellular telephones,
are illustrated. Arrows 20a-20b and 22a-22b respectively define the possible
communication links between cell-site 12 and mobile units 16 and 18.
Similarly, arrows 24a-24b and arrows 26a-26b respectively define the possible
communication links between cell-site 14 and mobile units 18 and 16.
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Orelic Redund%gi(::exa Fh ur é.m CRCE’IG 2d shows that an eighth rate data frame has an
eighth of the highest energy with each symbol (P;-P,) repeated eight times.
Although FIGS. 2a-2d show that the fraction of energy is the same as the

30 fraction of data symbols in a frame, it should be understood that different
fractions of energy may be used instead.

In addition to encoding with data symbols, the data frames are
formatted with overhead bits, which generally will include additional bits
for error correction and detection, such as Cyclic Redundancy Check (CRC)

35 bits. The CRC bits can be used by the decoder to determine whether or not a
frame of data has been received c¢orrectly. CRC codes are produced by
dividing the data block by a predetermined binary polynomial as is described
in detail in IS-95-A. Other methods of detecting whether a frame has been
properly received include the Yamamoto Quality Metrics and the Symbol
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mobile radio communications, including those of cellular mobile telephone
systems, significant phase differences in signals traveling on different paths
may occur. The out-of-phase components may add destructively, greatly
reducing the received signal power. Fading is explained in more depth in

30 U.S. Pat. Nos. 4,901,307 and 5,103459 mentioned above. Blocking occurs
because of a physical obstacle entering the line of sight propagation path.

Even though it is not possible to determine the encoded rate of the

data frames by looking at the absolute power of the received data signal, the

rate can be determined if the fading characteristics are known. The present

35 invention performs rate determination by comparing the power of a data

signal with the power of a reference signal transmitted from the same

source. The reference should be a signal which is transmitted at a fairly

constant power at all times. Further, since fading is frequency dependent,

the reference signal should be transmitted at approximately the same
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speed of rate determination is improved.

For purposes of discussing FIG. 3, the mobile unit in which the rate
determination system is implemented will be referred to as mobile unit N,

phases. A pi '

where mobile unit N may be illustrated by either mobile units 16 or 18 of

30 FIG. 1. Variable rate data is transmitted to mobile unit N from system
controller and switch 10 via one or more cell-sites. The cell-sites will be
referred to as cell-site N” and are illustrated by either cell-sites 12 or 14 in FIG.
1. Although it is shown in FIG. 3 that the rate determination system is part
of mobile unit N, it should be understood that the rate determination

35 system may instead be implemented in a cell-site to determine the data rate
of signals transmitted from a mobile unit. In addition, the rate
determination system may also be utilized in other communications
systems.
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understood by one skilled in the art that the multirate Viterbi decoder may
be modified to decode at a selected rate. This may be accomplished by
having the Viterbi decoder receive a rate indicator input, in response to
which the decoder decodes the data signal according to the rate indicator.

30 Pilot power measurement element 36 and traffic power measurement
element 38 measure, respectively, the power of the demodulated pilot signal
and the demodulated traffic signal. Signals of the power levels are presented
to rate determination element 42.

For purposes of this discussion, rate determination element 42 is

35 described to determine the data rate where a set of four possible rates are
used. It should be understood that rate determination element 42 may be
modified to accommodate a different number of possible data rates. A
further modification would allow rate determination element 42 to first
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frame ratio is also compared with these. If the frame ratio is equal to the
reference ratio, processor 46 will conclude that a full rate frame of data has
been received, and present a signal indicative of a full rate to decoder 40.
Likewise, if the frame ratio is of a proportion indicative of a half-rate,

30 quarter-rate, or eighth-rate frame, a signal indicative of the chosen rate will
be provided to decoder 40.

It should be understood that instead of defining the reference ratio to
be Ppyii-rate/Ppilors the reference ratio may instead be Puitot/Pfull-rate: Where

the reference ratio is Pui1ot/Py11rate. tate processor 46 will compute the

35 frame ratio to be the power of the pilot signal to the power of the data signal,

Pitot/Piraffic- The frame ratio can' again be compared with the reference
ratio to estimate the frame rate, which is then provided to decoder 40.

Decoder 40 receives the demodulated data frame and a signal

indicating the estimated data rate of the frame as provided by rate
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Decoder 40 S. according to the highest
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error netrijasdescending order of probability. The ranking is prov1ded to decoder 40.
Decoder 40 then decodes the signal of data symbols according to the highest
ranked rate, and generates error metrics for the decoded bits. If the error
metrics indicate a successful decoding, then the information bits are
30 provided to vocoder 48. Otherwise, the signal of data symbols is sequentially
decoded at the other rates according to the ranking, and error metrics are
generated for each decoding. Once the error metrics indicate high quality, no
further decoding is necessary.
In another embodiment, rate determination system 42 is
35 implemented in conjunction with a different rate determination system to
provide an additional metric on which to base a decision on the rate of a
received frame. For example, rate determination system 42 may be used in
conjunction with the exhaustive decoding method as described in U.S.



generated for each decoding. Once the error netrics indicate high quality,
no further decoding is necessary. I n anot her enbodi nent, rate
det er m naWOOB12St em 42 is 35 inplemented in conjunction RETASH/I6TE er ent
rate determ nation systemto provi de_an additional nmetric on which to
base a decision on the rate of a . reclved frame. For exanple, rate
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rate determination system of the
present invention, the mobile unit tracks the power control requests that it
sends to the cell-sites. Signals indicative of the power control requests are
relayed to rate processor 46 of rate determination element 42. Based on the
power control requests, rate processor 46 will estimate an updated reference

30 ratio Pfult-rate/Ppilot and present the updated value to memory 44 for
storage. Similarly, rate processor 46 may also estimate updated reference
ratios Phalf-rate/Ppilot/ Pquarter-rate/Ppilotr and Peiglith-rate/Ppilat-
Subsequent rate determination of data frames will be performed based on
the updated reference ratio or ratios.

35 It should be understood that the receiving system illustrated in FIG. 3
need not determine the rate of a received frame just once per frame. The
system described above is capable of measuring the power of a received
signal several times during the time frame. Traffic power measurement
element 38 may be set to accumulate the power measurements from the
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by the newly received ratio. The updated reference ratio is then utilized for

rate determination of subsequently received data frames. In addition to
transmitting Pfull-rate/Ppilotr the cell-site may also intermittently transmit

signals of the estimated ratios Ppuifrate/Ppitotr Pguarter-rate/Ppilot, and

30  Peighth-rate/Ppilot- In this case, the additional ratios will also be compared

with reference ratios stored in memory 44, and the reference ratios will be
updated if necessary. '

In still another embodiment of the present invention, a RAKE

receiver is employed in a receiving system which performs rate

35 determination. A RAKE receiver demodulates multiple pilot and traffic

signals, as described in U.S. Pat. No. 5,109,390, entitled “DIVERSITY

RECEIVER IN A CDMA CELLULAR TELEPHONE SYSTEM,” assigned to the

assignee of the present invention and incorporated by reference. FIG. 5

illustrates. the use of a RAKE receiver. In FIG. 5, receiver 30 collects cell-site
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presented o hEoRIPARE ' nSledbilbC pBRVE m IBARMLRIRElement may receive all
" 25 demodulated pilot signals, measure the power of each signal, and sum the
powers. A signal of the sum is presented to rate processor 46, which
processes the signal as described above.
The demodulated traffic signals generated by traffic demodulators 34a-
34c are likewise presented to corresponding traffic power measurement
30 elements 38a-38c, which measure the powers of the demodulated traffic
signals. Signals of the measured powers of the traffic signals are presented to
summer 52, which computes the sum of the powers of the traffic signals. As
in the case for the pilot signals, it should be understood that a single traffic
power measurement element may receive all demodulated traffic signals,
35 measure the power of each traffic signal, and sum the powers. A signal of
the sum of the traffic signal powers is also presented to rate processor 46.
Having received the sum of the pilot signal powers and the sum of the
traffic signal powers, rate processor 46 determines the rate of the traffic signal
as described above.



30 elements 38a-38c, which neasure the powers of the denodulated traffic
signals. Signals of the neasured powers of the traffic signals are

present eW@ 9819405 symmer 52, which conputes the sum of the YoWEFE 13678 he
traffic signals. As in the casefor he pilot signals, it should be
understood that a single traffic . r measurenent el enment may receive

all denodul at ed Tl'iélf:fréﬁoﬁb Qﬁ%&ﬁfgﬁg Of@@%E&’kg&S%uﬂi%@?gﬁ?{’ﬁﬂd fo
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with the principles and novel features disclosed herein. 10 | CLAIM
WO 98/ 19405 '

PCT/ US97/ 19678 16 1.
In a variable rate comunications system a subsystem for 2 deternining,
at a receiver, the data rate of a received traffic signal, conpri si ng:
4 means for measuring the power of said traffic si gnal, and for

providing a signal indicative of said neasured traffic power; 6
nmeans for measuring the power of a pilot signal, and for providing a



signal indicative of said neasured pilot power; and 8 rate ,
determ nation neans for receiving said traffic power signal and sai d
pil ot powgbosiigyedl , determining the data rate of said traf PCEUSYHII8 i n 10
accordance with said traffic power signal and said pilot power signal, and
generating a signal indicative of a seletied data rate for said traffic

si gnal . 2. The rate deternination systle“ﬂulﬂTII rn“ﬂMerei n
said rate 2 determ nation neans conpri ses: all for
storing a reference ratio of the poweCIAIMSul|-rate* £ traffit signal

and the power of said pilot signal; and rate processor neans for
generating a franme ratio of said traffic power 6 signal and, said pil ot
power signal andlconpimimgyasiable fratereommunigationss sgystem, ar snbsystem £o% i o
in orderq,to ;1 e,d s Joal f | agfi | 0 gi
gener at ezsaflggsrgflect 'dtagazf1 aPetrcg{v;e‘.'i‘, e dadl Crald SH # fréﬁgﬂ%gt ?gé%ershé}lagf i on
syst em of cfRIMPIBINGTther conprising 2 decoder neans for decoding said
traffic gignal bmoqoﬁ%@aﬁeﬂiﬁgt%dgéwefaéfs said haffiengphile andegosed
traffic signal., ) - Tthe_é te det(zrmPatlon system of claim3
wher ei n sai Brefddéys A signaljpdicativg qfisaid gaeastred draffif ROWRY 1 cs i ndi cati ve
of the ggality omeisdfor medteigeehd paffdrcofsa gilet signal, and for prbviding The
rate determ'.nat'ion . sgpte&n %fs cl ai s, 4. V\perel n S%\I d 2 decoder neans
furt her decSigal Igiganys P spidrEARRraLREGT BRWEF #%st one non- sel ect ed
transni s§i on rat eatesdetdrmimativer meamsl fog réceiviegpsaid draféid ppwer signal and
generation of. ' yale] | . Saj " LS. o in 6.
The rate detdfnpIBP ESE, BEar el fling s BRkPEalTH MR wraffic sigpal in

r ecei verlOmeaerorflance avigh \saif teaffia pavaer signel gimal saiddpieli popier ctignalyand

WO 98/ 19405 generating a signal indicative of a selected data rate for said trafff€${gea®7/ 19678
17 2 7. The rate determ nation system of claim 2,

wherein said nmenmory nmeans further stores additional reference ratigs 4 of
the powers of traffic Idiegripsdefermination eggstemant claim rlaw%rﬁaﬁtmgpf@\i%r of

said pilot geflrahinafidd Seans comfd‘ﬁ@é@i n said rate processor neans further
conpares said franme ratio ith.said ?dditio al reference ration in,

with.
order to deterni RETPRE BRERSHT é&?ﬂng a reference ratio of the power of'a f
4 traffic signal and the power of said pilot signal; and

rate processor means for generating a frame ratio of said traffic power
6 signal and said pilot power signal and comparing said frame ratio with said
reference ratio in order to determine the data rate of said traffic signal and to

8 generate said selected data rate.

3. The rate determination system of claim 1 further comprising
2 decoder means for decoding said traffic signal based on said selected data rate
to generate a decoded traffic signal.

4. The rate determination system of claim 3 wherein said decoder
2 means further generates error metrics indicative of the quality of said
decoded traffic signal.

5. The rate determination system of claims 4 wherein said
2 decoder means further decodes said traffic signal based on at least one non-
selected transmission rate, said further decoding to be performed upon

4 generation of a negative indication of said error metrics.

6. The rate determination system of claim 1 further comprising
2 CDMA receiver means for receiving said traffic signal and said pilot signal.



8 ald traffic signal and to generate said selected data rate.

8. The rate deternination system of claim 2 wherein said rate
processorwD98AMbE her for tracking power control requests sgﬁImIS?EIﬂmssald
receiver to a transmtter and adjusting i;}lld reference ratio stored in said
4 menory neans in response to said power’ control request

The rate determ nation systemof claim?2 furt her conpri si EE‘IIB ||!I"ll Ill ITIIII
receiver nmeans for intermttently receiving a nal i ndi

updat ed Rati o of 7t he pofgRtefeterminatipn sys I0t M tied at full-rate to
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means i s fur; er for acj.ng sald reference r o st or i n sai
merory néanSf {e gog\éﬁra lf],goslg]aql§(9t rates less than -rateph%ncf 8 power of
determ nati gﬁdspﬁd tedipRal; ﬁhal m 8 further conprising: 2 recei ver neans

f t ttentl | i ndi ' f f
the powe of o« PISFER SHshiAte FeRHemer chers Fyafet eaPibares ehtf Boffk ff 0, °
said pilot w1ﬂﬂah1,d additional referenedeagos is airder ab edeterniss dhe ndatasrate of
furth d

wth sai § uptaERTeREiR dhdio EEERRDGA R URES e 0 T8 o st e of

claimi1, 2 Wnerei n said nmeans for neasuring the power of said
traffic signal 8. nedherestet detepmiratioh spstant oifdlaim s2 guhereivveaidl ratenes

rat i gREehtn it Hidthar 157 G B R I’é*“*ﬁ“ea%fﬁié“ ’

6 VI/nee.'CEIW‘EI'Sm @ trensmifter amhgd;usrhglg seidpveferense s%tn@ giprest s gd

measur es 4t hg, $3hGdeBbbAle & 8l pSREEBhtlol PBguélys.i ng sai d received
8 data frarre an "B{gl ns aenIDaveerage of* t he f):ower of “said pilot signal each
tinme t he power of said pi]ot signal is nmeasured; and 10 wherein

said rate deternPnati dheniase sletempinatigassstemdet daimt fepther comprisingiaf i ¢
signal ip accor dapcvf tleatadl fbr%@éﬁﬁﬁtéﬁt 31 hecaowes addighal thdicafibe Coflan

' I d d th I t I
35?2840‘2” agldate ' Fatio of tIie poewgrogﬁfaa trafﬁeﬁlggg 1%@@% ed at full—rateVIg) the
18 4 powerbd.said pilot eipgialiargl system for variable rate

communi cati ons, .z COMDTLahn%ise processor fMeafi§ el $urfrdt I&C%}SI&%@ said

wi de- band si gnal
6 reference ratio stored in said memory means with said updated ratio.

10.  The rate determination system of claim 8 further comprising:
2 receiver means for intermittently receiving a signal indicative of an
updated ratio of the power of a traffic signal transmitted at full-rate to the
4 power of said pilot signal; and -

wherein said rate processor means is further for replacing said
6 reference ratio stored in said memory means with said updated ratio.

11.  The rate determination system of claim 1,
2 wherein said means for measuring the power of said traffic signal
measures the power of said traffic signal several times during a received data
4 frame and obtains an average of the power of said traffic signal each time the
power of said traffic signal is measured; '
6 wherein said means for measuring the power of said pilot signal
measures the power of said pilot signal several times during said received
8 data frame and obtains an average of the power of said pilot signal each time
the power of said pilot signal is measured; and
10 wherein said rate determination means determines the data rate of
said traffic signal in accordance with said average of the power of said traffic
12 signal and said average of the power of said pilot signal.



4 a denodul ator for deno i i IlEe- band signal to produce a
traffic signal and a pilot si gnji]“wmlm "mmmat raffic signal has been 6
transm t MQI98it940he of a set of possichl e tMfandsmission rat eseCEUSH7iAPEIBEI N

sai d pil ot signal has been transmtted at a constant power and has the
same 8 carrier frequency as said traffil8 signal; power

nmeasur enment neans for neasuring the power of said traffic 10 signal -and

t he power of said pilot signal; rate determ nation nmeans for

det ermi ni ng t he 1@at a Aatxeceivisgi dysterhf ifor 1 ¥arkibjealraten acenndaicetions,h
said traffig ngzi gnal and said pilot power signal in order to
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receiving system f céal m 12 _wherel said _rate_ 2%determ nation
means conprfafis: signal and apileh sigralnswhereint saidh girafficefsigralc dasabieenof

the poweg afarssrhittdd bRbBeloftd 8t dCpsdsilaltrAIniBRPIMURE, Phd SPherdth ! Sid
si gnal ; oceisor aHsaE)or generating a faagg@r tio of the
e

. . rate pr
power of saﬂll?t@“g’r‘ﬁﬁ%\aépg‘?eﬁh jangmytie GWEPTHANE RAYVE BB B gAme
conpari gy warderf fraqeency as adid arafficRigaild reference ratio in order to
determ ne the data _rate of said C si%nal a to v&gnerate sai

8 trafoj
sel ected data rafQyer measurement means for megsuring piofSaid drafpic
wher ei nlG aisigrad mpdluthet powes ofis&idGElet signaigdul at or . 15. A et hod
for determ ning, 0] | .rat I.cation .St em
the data rate ofr. agé Flgﬁger?{\;g%ﬂg\axg {E?_c g&%g%&%&é{&%ﬁ?fé‘? ;&g&%&et esaégiﬁa?%f: 4
neasur i Ky SHNa)olme aceprdance avithe saidgtraffic poavetesignal mndlsaisl pikitgpaiver

i ndi cati ve s@inaahtoriRass Rhetdd1d 5GnBPYRdicaive of a selBBRAWIAHASald forPougr Of
a pil ot! al gpaz%hﬁl n order,to provide a signal I ndi cative of sal 5 neasur ed

pi | ot dignal; andyy 98/ 19405

PCT/ US97/ 19405 decoder means for decoding said traffic signal in accéfarZe with said

deter m'lrg' ”gefe@Fedd&‘étg il e of said traffic signal” in accordance with said
traffic power signhal "and said pilot power signal to provide a signal

i ndi cative 10 of a selected data rate. 16. The met hod of claim
15 wherei n sai d 18t ep Tdfe deeaivingi ngystem of claim 12 wherein said rate

2 determination means comprises:
memory means for storing a reference ratio of the power of a full-rate
4 ftraffic signal and the power of said pilot signal;
rate processor means for generating a frame ratio of the power of said
6 traffic signal and the power of said pilot signal and comparing said frame
ratio with said reference ratio in order to determine the data rate of said
8 traffic signal and to generate said selected data rate.

14.  The receiving system of claim 12 wherein said demodulator is a
2 CDMA demodulator.

15. A method for determining, at a receiver of a variable rate
2 communications system, the data rate of a received traffic signal, comprising
the steps of:
4 measuring the power of a traffic signal in order to provide a signal
indicative of said measured traffic power;
6 measuring the power of a pilot signal in order to provide a signal
indicative of said measured pilot power; and



s génerating a frame ratio fic
signal power and said pl|0t 6 signal poygr; and conparing said
frame ratio with said reference ratio in order to 8 determ ne said data
][at ehf o8 said tdafe‘rnunhm gt data rate of Sgld tréffic sigh@l ][i?tdmdrdaﬂce%ﬁhnsa1d5

urther co t he coding .saifd traff.ic si
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18. The ofakelgctedfdataaata. 17 further conprising the step of 2 generating
error netrics indicative of the quality of said decoded traffic si gnal .
19. The met ho of Ial 1 nther. conprisi t he st of .2 decpdi ng
said trarfic o dal BRECRORODONMalE 1 B eI SR AR et Eeriding iR
further2dedat:h|mjetom;mqmsrthesm afpon generatlon of a negative |nd| cation 4
of said error

d. of
compri i ng. {he FORE B 2 memory a refdhepee kaflp TR li8bolicrtbfl Rl igthe
r ef er ende s@nabgndfthemvp@v@frsmdfpﬂot signadf fi ¢ signals at |ess than

Fef or once. ?J?Z"L'ﬁe‘w ﬁﬁm\ A ot 1 - ate craffic'd sional apd she pover
of said‘BPIgéltw%“Pgnm [ [ g@&é‘%g%lgﬂgfp'

full-rate and t f I r said
frame ratig w t sal d |ffi§%naf£;%ggr%dﬁg2&%f§€g%n& powe%ragglfg%ﬁ gﬂt erm ne
sai d dafa signal P@W%a?’éldt raffic signal. 21. The net hod of

claim 16 furthego@@aPinesisat tfh8mat o Ofvith? said referehf@CHHRI in in‘@ér gontrol
nt from transmtter; and 4

requestg s ver, .t o

adj ust i Eg g%ﬁeﬁmﬂﬁ?é?@%@mrr&% gorsstaéﬁiéﬁaff‘ﬁ sighad- nenory i n response to sai d
power control requests. 22. The net hod of claim 16 further
conpri sing the $7.epsThe: method WP LBiAD405 further comp r1sm§ tHRCTbIS98£ 19678

20 2 .erm ttent rece I n [ an updat ed
ref er ente 9¢ ecol Bi ¢ Tl :l\ﬁiﬂsg‘é aq%fc?ée!qc&éaéaﬁ é‘ﬁgem Pt REpGce 2
full -rate decbdedetrpfficesignal. 4 said pilot signal; and repl aci ng
said reference ratio stored in said nenory with said updated

18. The method of claim 17 further comprising the step of
2 generating error metrics indicative of the quality of said decoded traffic

signal.

19. The method of claim 18 further comprising the step of
2 decoding said traffic signal based on at least one non-selected data rate, said
further decoding to be performed upon generation of a negative indication

4 of said error metrics.

20.  The method of claim 16 further comprising the steps of:

2 storing in said memory additional reference ratios of the powers of
traffic signals at less than full-rate and the power of said pilot signal; and
4 comparing said frame ratio with said additional reference ratios in

order to determine said data rate for said traffic signal.

21.  The method of claim 16 further comprising the steps of:
2 tracking power control requests sent from said receiver to a
transmitter; and
4 adjusting said reference ratio stored in said memory in response to
said power control requests.

22.  The method of claim 16 further comprising the steps of:



6 ratio if said reference ratio is different fromsaid updated ratjio.

23. The net hod of l ' ﬂﬂ mmnHIHcorrpri sing the steps of: 2

i nterm t vedbs/p0RCei ﬂ m Pdi cative of an updat edPCBVEHTHACE

ratio of the power of *a fraffic Si gnal transmtted at full-rate to the
power of 4 said pilot signal; and 20 replacing said reference ratio

stored in said negory. Wt | t 6 .ratio if |.d re 3t 0 iS
different from sléﬁt?’ﬁlﬁégﬁtg'dsrr%ggy%{%j 3 %%nal 1n31c§§1_ve Ofsl'%lél H%gé%g g%ﬁgéxgcfem 15
wher ei n saimtistafthefpaieerofi raffic signhl 2rarsaistedaatefudl-razai ahd the powvesi efnal
CONPriSes: caid mi : asiiing the power of said traffic signal and the
power ofésasla(]*]d&lllogtﬂ%_f{ﬁ'mgnal several times during a received data frane;
conputing an aveiepdacing seifereieence satie gtored iay said memezy vid sald updateder age
of the pG’Wefatféfif§§ic¥iré¥éfé?ke§hﬁﬂ% dedéfent iffBin tAR] ROWRtePEatiti d traffic

signal and the power of said pilot signal are nmeaSured during said received
8 data frane; and etermning said data rate_in accordance with

d
sai d average of 2he 1Bhemethodfofsalaian 2lafurthersiopnprisingdtheastepaeér age of the
power ofpsaid pifn@érriitfiily receiving a silg%ﬁl indldAti¥eV8f hAPLIBdARIE reference
communi cati ons system an a}ppar tus fol” 2 determ ni r‘ig at a . receiver,, the
data rate ortie ekths peweriqi# frpflicpignal transmigigppt filhgateto the power off o
power neasWsgd Ijil@\(ig[@qgﬁﬁaﬂld]put and an out put; atraffic power
measur er havi ng an,i nput eg;d fan out gyt; and . 6 id a g/{a#e Q{Sﬁceasph
having a first i¥pRCReIpIe tshiT 1Bisl‘(5"(‘3ép‘tS\/\)qurl mempry it sai HRHpted,
second i Gpufatiodifiphilirdferesae datioas tiffereotrommsasiinpdatedl matigput, and an
output for providing a rate for said traffic signal.

24.  The method of claim 15 wherein said step of determining said
2 data rate of said traffic signal comprises:

measuring the power of said traffic signal and the power of said pilot
4 signal several times during a received data frame;

computing an average of the power of said traffic signal and an
6 average of the power of said pilot signal each time the power of said traffic

signal and the power of said pilot signal are measured during said received

8 data frame; and

determining said data rate in accordance with said average of the

10 power of said traffic signal and said average of the power of said pilot signal.

25. In a variable rate communications system, an apparatus for
2 determining, at a receiver, the data rate of a received traffic signal,
comprising:
4 a pilot power measurer having an input and an output;
a traffic power measurer having an input and an output; and
6 a rate processor having a first input coupled to said pilot power
measurer output, a second input coupled to said traffic power measurer
8 output, and an output for providing a rate for said traffic signal.



