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I. Field of the Invention

The present application relates to the organization of data for

transmission. More particularly, the present invention relates to a novel

10 and improved method and apparatus for formatting vocoder data, non-
vocoder data and signaling data for transmission.

IL. Description of the Related Art

15 In the field of digital communications various arrangements of
digital data for transmission are used. The data bits are organized according
to commonly used formats for transfer over the communication medium.

It is therefore an object of the present invention to provide a data
format which facilitates the communication of various types of data, and

20  data of various rates, to be communicated in a structured form.

SUMMARY OF THE INVENTION

The present invention is a novel and improved method and system
25 for formatting digital data for communication over a transmission
medium.
In communication systems it is important to utilize a data format
which permits a full communication of data between users. In a
communication system, such as a code division multiple access (CDMA)
30 communication system, in which it is desirable to communicate various
types of data, and at various rates, a data format must be selected which
permits maximum flexibility within a predefined structure. Furthermore to
maximize resources it is desirable to permit a sharing of the format to
permit different types of data to be organized together. In such situations it
35 is necessary to structure the data in a manner in which it may be readily
extracted according to the corresponding type and rate.
In accordance with the present invention a method and apparatus is
provided for arranging various types of data, and at various rate, into a
uniquely structured format for transmission. Data is provided as vocoder
40 data or different types of non-vocoder data. The data is organized into
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10 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

15 identify correspondingly throughout and wherein: '

Figure 1 is a block diagram illustrating an exemplary embodiment for
a transmitter portion of a transceiver; '

Figures 2a - 2] are a series of diagrams illustrating frame data formats
for the various data rates, types and modes of rate set 1;

20 Figure 3 is a diagram illustrating an exemplary circuit
implementation of the CRC and Tail Bit generator of Figure 1;

Figures 4a - 4c is a flow chart of the formatting of frames of data;

Figures 5a - 5d illustrate in a series of charts the ordering of code
symbols in the interleaver array for transmission data rates of 9.6, 4.8, 2.4

25 and 1.2 kbps, respectively;

Figures 6a-6¢ is a chart illustrating the Walsh symbol corresponding
to each encoder symbol group;

Figure 7 is a block diagram illustrating the long code generator of
Figure 1;

30 Figures 8a - 8c are a series of diagrams illustrating long code masks for
the various channel type; and
Figures 9a - 9y are a series of diagrams illustrating frame data formats

for the various data rates, types and modes of rate set 2.
DETAILED DESCRIPTION OF THE PREFERRED

35 EMBODIMENTS

Referring now to the drawings, Figure 1 illustrates an exemplary
embodiment of a transmit portion 10 of a CDMA mobile station transceiver
or PCN handset. In a CDMA cellular communication system a forward

40 CDMA channel is used to transmit information from a cell base station to
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15 The transmission duty cycle on the reverse traffic channel will vary with
the transmission data rate. Specifically, the transmission duty cycie for each
rate is provided in Table I. As the duty cycle for transmission varies
proportionately with the data rate, the actual burst transmission rate is fixed
at 28,800 code symbols per second. Since six code symbols are modulated as
20 one of 64 Walsh symbols for transmission, the Walsh symbol transmission
rate shall be fixed at 4800 Walsh symbols per second which results in a fixed
Walsh chip rate of 307.2 keps.

All data that is transmitted on the reverse CDMA channel is
convolutional encoded, block interleaved, modulated by 64-ary modulation,
and direct-sequence PN spread prior to transmission. Table I further defines
the relationships and rates for data and symbols for the various
transmission rates on the reverse traffic channel. The numerology is
identical for the access channel except that the transmission rate is fixed at
4.8 kbps, and the duty cycle is 100%. As described later herein each bit
30 transmitted on the reverse CDMA channel is convolutional encoded using

a rate 1/3 code. Therefore, the code symbol rate is always three times the
data rate. The rate of the direct-sequence spreading functions shall be fixed
at 1.2288 MHz, so that each Walsh chip is spread by precisely four PN chips.
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Transmit portion 10, when functioning in mode in which primary
traffic is present, communicates acoustical signals, such as speech and/or
background noise, as digital signals over the transmission medium. To
facilitate the digital communication of acoustical signals, these signals are
sampled and digitized by well known techniques. For example, in Figure 1,
sound is converted by microphone 12 to an analog signal which is then
10 converted to a digital signal by codec 14. Codec 14 typically performs an

analog to digital conversion process using a standard 8 bit/plaw format. In

the alternative, the analog signal may be directly converted to digital form

in a uniform pulse code modulation (PCM) format. In an exemplary

embodiment codec 14 uses an 8 kHz sampling and provides an output of
15 8 bit samples at the sampling rate so as to realize a 64 kbps data rate.

The 8-bit samples are output from codec 14 to vocoder 16 where a
plaw /uniform code conversion process is performed. In vocoder 16, the
samples are organized into frames of input data wherein each frame is
comprised of a predetermined number of samples. In a preferred

20 implementation of vocoder 16 each frame is comprised of 160 samples or of
20 msec. of speech at the 8 kHz sampling rate. It should be understood that
other sampling rates and frame sizes may be used. Each frame of speech
samples is variable rate encoded by vocoder 16 with the resultant parameter
data formatted into a corresponding data packet. The vocoder data packets

25 are then output to microprocessor 18 and associated circuitry for
transmission formatting. Microprocessor 18 generically includes program
instructions contained with a program instruction memory, a data memory,
and appropriate interface and related circuitry as is known in the art.

wn



communi cate (1) primary traffic, typically includes user speech, or (2)
Secmd_a_wff iLc Typi call y_user dat a ar i i i

congand and control signals, or (4) a conbination of primary traffic and 10
secondary traffic or (5) a conbination of primary traffic and signaling
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or 1.2 kbps. Transm ssions on the reverse traffic channel nmay be at
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dontical for  AbcieRie 8 SndeRiRfne biGeterence, Voroder 16 anator omPIEReTtRA 9 | e
at 4.8 kbpan anrlicatiendsperifis dntegrated0CivsuiAS(ARIC) romdnl 4 atigitalh signiah
each bit 30 trprsgsdored on the reverse CDVA channel is convol utional
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chip is spread butputaoi midrypioeessoPNI8GR Burst 50 times per second. Furthermore
the rate of data output is varied from roughly 8 kbps to 4 kbps to 2 kbps, and
to 1 kbps.
At full rate, also referred to as rate 1, data transmission between the
20  vocoder and the microprocessor is at an 8.55 kbps rate. For the full rate data
the parameters are encoded for each frame and represented by 160 bits. The
full rate data frame also includes a parity check of 11 bits thus resulting in a
full rate frame being comprised of a total of 171 bits. In the full rate data
frame, the transmission rate between the vocoder and the microprocessor
25 absent the parity check bits would be 8 kbps.

At half rate, also referred to as rate 1/2, data transmission between the
vocoder and the microprocessor is at a 4 kbps rate with the parameters
encoded for each frame using 80 bits. At quarter rate, also referred to as rate
1/4, data transmission between the vocoder and the microprocessor is at a 2

30 kbps rate with the parameters encoded for each frame using 40 bits. At
eighth rate, also referred to as rate 1/8, data transmission between the
vocoder and the microprocessor is slightly less than a 1 kbps rate with the
parameters encoded for each frame using 16 bits.

In addition, no information may be sent in a frame between the

35 vocoder and the microprocessor. This frame type, referred to as a blank
frame, may be used for signaling or other non-vocoder data.

The vocoder data packets are then output to microprocessor 18 and
CRC and Tail Bit generator 20 for completing the transmission formatting.
Microprocessor 18 receives packets of parameter data every 20 msec. along
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4 TABLE | Bit Rate (kbps)

9.6, 4.8 2.4 1.2 PN Chip Rate (Mps) 1.2288
1.2288 1.2288 1.2288 Code Rate (bits/code synbol) 1/3 1/3
1/ 3 1/ 3 Cycle (% 100. 0 CI.Z@S 5.0
12.% Code S}%gﬁz&g te (sps) 28, 800 28 80 9@8““2
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is then redundancy check (CRC) bits which are used at the receiver as a frame
10 quality indicator. For a full rate frame, regardless of whether the data is a
full rate primary, secondary or signaling traffic, or a combination of half rate
primary and secondary traffic, or a combination of half rate primary and
signaling traffic, generator 20 preferably generates a set of frame quality
indicator bits according to a first polynomial. For a half rate data frame,
15 generator 20 also generates a set of frame quality indicator bits preferably
according to a second polynomial. Generator 20 further generates for all
frame rates a set of encoder tail bits which follow the frame quality indicator
bits, if present, or data if frame quality indicator bits are not present, at the
end of the frame. Further details of the operation on microprocessor 18 and
20  generator 20 are provided later herein with reference to Figures 3 and 4.
Reverse traffic channel frames provided from generator 20 at the
9.6 kbps rate are 192 bits in length and span the 20 msec. frame. These
frames consist of a single mixed mode bit, auxiliary format bits if present,
message bits, a 12-bit frame quality indicator, and 8 tail bits as shown in
25 Figures 2a - 2e and 2i - 21. The mixed mode bit shall be set to ‘0’ during any
frame in which the message bits are primary traffic information only.
When the mixed mode bit is “0’, the frame shall consist of the mixed mode
bit, 171 primary traffic bits, 12 frame quality indicator bits, and 8 tail bits.
The mixed mode bit is set to ‘1’ for frames containing secondary or
30 signaling traffic. - If the the mixed mode bit is set to ‘1’ the frame is of a
“blank-and-burst” or a “dim-and-burst” format. A “blank-and-burst”
operation is one in which the entire frame is used for secondary or signaling
traffic while a “dim-and-burst” operation is one in which the primary traffic
shares the frame with either secondary or signaling traffic.
35 The first bit following the mixed mode bit is a traffic type bit. The
traffic type bit is used to specify whether the frame contains secondary or
~ signaling traffic. If the traffic type bit is a ‘0", the frame contains signaling
traffic, and if a ‘1, the frame contains secondary traffic. Figures 2b - 2e and
2i-2l illustrate the traffic type bit. The two bits following the traffic type bit
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the 2.4 kbps rate, the frame is 48 bits in length with the bits spaced over the

20 msec. time period of the frame as also described later herein. The

2.4 kbps rate frame contains 40 primary traffic bits and 8 tail bits. For the 1.2

kbps rate, the frame is 24 bits in length with the bits spaced over the
15 20 msec. time period of the frame as also described later herein. The

1.2 kbps rate frame contains 16 primary traffic bits and 8 tail bits.

In a preferred embodiment the access channel data is generated by
microprocessor 18 for transmission at a rate of 4.8 kbps. As such the data is
prepared in a manner identical to that of 4.8 kbps frame format data, such as

20 encoding, interleaving as Walsh encoding. In the encoding scheme
implemented for the 4.8 kbps data, whether reverse traffic channel data or
access channel data, redundant data is generated. Unlike the reverse traffic
channel where the redundant data is eliminated in the transmission, in
access channel all data including redundant data is transmitted. Details on

25  the transmission aspects of frames of access channel data are provided later
herein.

Figures 2a-2] illustrate the frame formats of frames output by
generator 20 for frames of rates 9.6 kbps, 4.8 kbps, 2.4 kbps and 1.2 kbps.
Figure 2a illustrates a 9.6 kbps frame for the transmission of primary traffic

30 only. The frame consists of one mixed mode bit, which is set to 0 to indicate
that the frame contains only primary traffic data, 171 bits of primary traffic
data, 12 frame quality indicator bits and 8 tail bits.

Fig. 2b illustrate a 9.6 kbps dim and burst frame for the transmission
of rate 1/2 primary traffic and signaling traffic. The frame consists of one

35 mixed mode bit, which is set to 1 to indicate the frame does not contain
primary traffic only, one traffic type bit set to zero to indicate signaling data
is in the frame, two traffic mode bits set to 00 to indicate that the frame
contains rate 1/2 primary traffic and signaling traffic, 80 primary traffic bits,
88 signaling traffic bits, 12 frame quality indicator bits and 8 tail bits.



A preferred inplenentati on of vocoder 16 utilizes a formof the Code
Excited Li near Predictive (.CELP) codi ng techniques so as to provide a
variable rate in coded speech data. A Linear Predictive Coder (LPC)

anal ysi s is perfornmed upon a constant nunber of sanples, and the pitch
and 5 codebook‘i s are perforned on varying nunbers of s 95100673
dependi ng upon the ansm ssion rate. A variable rate vocoder of this type
is described in further detail in copending Ug. Patent Application Serial
No. 08/ 004, 484, filed January 14, 1993, ich is a continuation of
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quarter rate, al%o ref eFigRetijusirate 2: %6 kbps blank and burst frame for the transm:ssxon
of signaling traffic. The frame consists of one mixed mode bit, which is set
to 1 to indicate the frame does not contain primary traffic only, one traffic
type bit set to zero to indicate signaling data is in the frame, two traffic mode
bits set to 11 to indicate that the frame contains signaling traffic only, 168

20 signaling traffic bits, 12 frame quality indicator bits and 8 tail bits.

Fig. 2f illustrates a 4.8 kbps frame for the transmission of rate 1/2
primary traffic only. The frame contains 80 primary traffic bits, 8 frame
quality indicator bits and 8 tail bits. Fig. 2g illustrates a 2.4 kbps frame for the
transmission of rate 1/4 primary traffic only. The frame contains 40 primary

25 traffic bits and 8 tail bits. Fig. 2h ijllustrates a 1.2 kbps frame for the
transmission of rate 1/8 primary traffic only. The frame contains 16 primary
traffic bits and 8 tail bits.

Fig. 2i illustrate a 9.6 kbps dim and burst frame for the transmission
of rate 1/2 primary traffic and secondary traffic. The frame consists of one

30 mixed mode bit, which is set to 1 to indicate the frame does not contain
primary traffic only, one traffic type bit set to 1 to indicate secondary data is
in the frame, two traffic mode bits set to 00 to indicate that the frame
contains rate 1/2 primary traffic and secondary traffic, 80 primary traffic bits,
88 secondary traffic bits, 12 frame quality indicator bits and 8 tail bits.

35 Fig. 2j illustrate a 9.6 kbps dim and burst frame for the transmission
of rate 1/4 primary traffic and secondary traffic. The frame consists of one
mixed mode bit, which is set to 1 to indicate the frame does not contain
primary traffic only, one traffic type bit set to 1 to indicate secondary data is
in the frame, two traffic mode bits set to 01 to indicate that the frame



1/4, data transm ssion between the vocoder and the m croprocessor is at a 2
30 _kbpsrate with the paraneters encoded for each frange using 40 hits Af

eighth rate, also referred to as rate 1/8, data transmi ssion between the
vocoder and the mcroprocessor is slightly less than a 1 kbps rate with the

paraneters epg g&s or each frame using 16 bits. Pé@l@ﬁ%‘ﬁ on, no
I nformati on may(2 Sent in a franme between the 35 vocoder "and the

m croprocessor. This frane type, referred o as a bl ank frame, may be
used for signaling or other non vocoder dafa. The vocoder data

packet ts ar Sot P%nﬁﬁiﬁsptﬂte 194 dwrtﬂ&ﬁé and sée%nﬂﬁ?’v trﬁflc, Gprivdity tedflic Bits,
gener at or SIT SSi |

M cropr ocessor c’l}é%ﬁ%&%@@% rlﬂgt ifg' aqlgﬁg)f@%‘ﬁ rblg’%g}ck/s %l lf‘?’E‘c’éc al ong
WO 96/ 22639 Fig. 2k 1llustrate a%6 kbps dim and burst frame for the transmission

PCT/ US96/ 00673 of rate 1/8 pnmar‘g traffic and secondary trafﬁc The framé con51sw| idftore rate

i ndi cation for ,&Q(%dr& eHif é@cﬂeﬁs ﬁg‘;leﬁqh 1§§ﬁn§ﬁe he Fame e %%n’a%tr?”tt?'ﬁfflc

M croprocess:’or al SO0 rece
dat a for owprimary tafficreniyt ene tz@fﬁcwpe bitrset ¢s 3do m@ncaﬂesmcwdm rekata is
gener at oS o Singth fr'aﬁ'::ed&hglr iﬁfﬁ@lﬁduéé g&@sﬁ&r{srﬁ@n . 1891ca?2ftﬁ’naht}["ﬂﬁt hafnel tis
breoont ., 1 o outjm? i iE 178 Pripary Jrathe a8 speciary Bt To prfindty i i
msec. frane. 52 secondary:traffichits; 12 fragrenquality indicatonbipeantt 8 4il bite end of
all full ang half r &g 21 illustrate a 9.6 kbps blank and burst frame for the transmission
of secondary traffic. The frame consists of one mixed mode bit, which is set
to 1 to indicate the frame does not contain primary traffic only, one traffic
type bit set to 1 to indicate secondary data is in the frame, two traffic mode
bits set to 11 to indicate that the frame contains secondary traffic only, 168
15 secondary traffic bits, 12 frame quality indicator bits and 8 tail bits.
Figure 3 illustrates an exemplary implementation of the elements for
formatting the data in accordance with Figures 2a - 21. In Figure 3 data is
transmitted from microprocessor 18 (Figure 1) to generator 20. Generator 20
is comprised of data buffer and control logic 60, CRC
20  circuits 62 and 64, and tail bit circuit 66. Along with data provided from the
microprocessor a rate command may optionally be provided. Data is
transferred for each 20 msec frame from the microprocessor to logic 60
where temporarily stored. For each frame, logic 60 may for each frame
count the number of bits transmitted from the microprocessor, or in the
25 alternative use the rate command and a count of the clock cycles in
formatting a frame of data.
Each frame of the traffic channel includes a frame quality indicator.
For the 9.6 kbps and 4.8 kbps transmission rates, the frame quality indicator
is the CRC. For the 2.4 kbps and 1.2 kbps transmission rates, the frame
30 quality indicator is implied, in that no extra frame quality bits are
transmitted. The frame quality indicator supports two functions at the
receiver. The first function is to determine the transmission rate of the
frame, while the second function is to determine whether the frame is in
error. At the receiver these determinations are made by a combination of
35 the decoder information and the CRC checks.
For the 9.6 kbps and 4.8 kbps rates, the frame qualitv indicator (CRC}) is
calculated on all bits within the frame, except the frame quality indicator
(CRC) itself and the tail bits. Logic 60 provides the 9.6 kbps and 4.8 kbps rate
data respectively to CRC circuits 62 and 64. Circuits 62 and 64 are typically



frames a set of parity check bits, frame quality indicator bits or cyclic
redundancy check (CRC) bits._which are used at the receiver as a franme 10
quality indicator. For a full rate frame, regardl ess of whether the data is
a full rate primary, secondary or signaling traffic, or a conbi nation

of half rate W rj y and secondary traffic, or a conbinat '?,e.pmgg‘mmgf :
rat® primary and Ignaling traffic, generator 20 preferably generates

a set of frame quality i ndicator bits ac&grdi ng to a first polynom al.
For a half rate data frane, 15 generator 207al so generates a set of frame

qutgal ity i nczii)c?t or h%ﬁanﬁmea EHsab:cs)équerllcle af:@mfg ir8gisteds, amoaatind m&fet@qr?pgtany
ner at or urt her ener es (o] § . eyl rates a set of encoder
tail bits which fole"i}aflf’ﬁgé%%)ﬂlﬁ’f‘?’?ﬁ}"?ﬁai‘{é‘éﬁ%ﬂ% bits, if present,
or -data i f franme qualit¥herfié dehpsr transmission mate gatssames aal2-bifeframe qualitvof
the framne. 2gurther iﬁmgeogalcut)y %ﬁti@pﬁﬁé!tﬁﬂsﬁﬂttéa %iﬁﬂh%@imtbii% fradt: as
generator ar previ ae aher er el .1 r erence t9o. FLgures. n .
Reverse traffi c%chéf.ﬁ)sﬁ: s&q g'rlr@'% F‘be\/'ffﬁgavﬁflggrr?rc’?@n'éﬁﬁta&rd 2’0' é’-? t‘iﬁe’e11 us?rageéf_lg\
kbps rate are 192 Migurei3nfor &Rft sirawit 62 pthe generazor pelypomial for theThé kbps rate is
frames consi st of asFoM@ve mM xed node bit, auxiliary format bits if

present, nmessage bits, a 12-bit framezguality I ndi cator, and 8 tail
bits as shown in 25 Fgred?zx!l +2d0 axd+2@ +x¥24x +The ni xed node bit s@hl |
be set to 'O’ i ng an frame in which the nessage bits are prinmary

traffic information onl yhe 4.8 kbjfsetransmissiove tateodatabisesi an '83bit €RE, fwhidle is

shal | consist of thgar¥nifted WAtEn the 96t long HarRé.! MR Nubfratel iR Finire.3 fof CRC
frame quality indicator

its, and 8 tail bLts. The mxed node
bt 1 s et to 1 U et sl pynamia)Tor thy 45 Kaps rate Fytn UGS
traffic. If thes he mx%@()@mhﬂ_xhsxsq.tx;q_'l' the frame is of a V)
"bl ank-and-burst" or a "di mand-burst" format. A "blank-and-burst"

oper a][ ion is Onet i nf }’Vhi qa}ﬁia}ﬂ% %ﬂE%l{iﬁ lferggﬁ?%' éﬁiﬂéﬁ%ﬂj of QE:CﬁﬁQ%dﬁ{d' @rarﬁhs_et hto
ST RIS A g e i Mo
signaling traffic. logic 60 set the spyidchies of rirgnits §204ridbd irgtherup positidn.mode bit is
a traffic type #t. The For 9.6 kbpitdte @ata)ARe Bédistefs SEEEiP63 RACHHN db@deler72
the frame contains gREORGARY 95 bits in the sequence of primary traffic, secondary traffic or
signaling bits or a mixture therecf along with the corresponding

mode/format indicator bits as input to circuit 62. After 172 bits are clocked

through circuit 62, logic 60 then sets the switches of circuit 62 in the down

25 position with the registers of circuit 62 then being clocked an additional 12

times. As a result of the 12 additional clockings of circuit 62, 12 additional

output bits are generated which are the frame quality indicator bits (CRC

bits). The frame quality indicator bits, in the order calculated, are appended

to the end of the 172 bits as output from circuit 62. It should be noted that

30 the 172 bits output from logic 60 which pass through circuit 62 are

undisturbed by the computation of the CRC bits and are thus output from

circuit 62 in the same order and at the same value at which they entered.

For 9.6 kbps rate data bits are input to circuit 64 from logic 60 in the

following order. For the case of primary traffic only, the bits are input to

35 circuit 64 from logic 60 in the order of the single mixed mode (MM) bit

followed by the 171 primary traffic bits. For the case of “dim and burst” with

primary and signaling traffic, the bits are input to circuit 64 from

logic 60 in the order of the single MM bit, a traffic type (TT) bit, a pair of

traffic mode (TM) bits, 80 primary traffic bits, and 86 signaling traffic bits.

40  For the case of “dim and burst” with primary and secondary traffic, the bits

are input to circuit 64 from logic 60 in the order of the single MM bit, the TT



signaling traffic. If the traffic type bit is a '0', the frame contains

si gnal i.ng traffic and if a '1' __the frane contains secondary
traffic. Figures 2b - 2e and 2i-21 illustrate the traffic type bit.
The two bits fol | owi ng the traffic type bit WO 96/ 22639

PCT/ US96/ 006, ' raffic
node bits. ﬁégf%;%rafflc node bits specify the conbi natlol’('-r’qg”é}&“(2 thata

wi thin the frame. In the preferred inplenentation only primry
traffic is transm’tted in frames at the 4.8 kbps, 2.4 kbps, and 1.2
Kbps rat es. M SRt SPPUBSORD primar tEACH gRElRY BRI AL, Qlor! at ©S
ot her than the br?g {af‘i‘rd ﬁ ﬁgﬂa ﬁéfﬂ%s{@gh rezlag! y ¢con |qw:ed to
do so. The fraﬁlé {8 ?"P fE’HF‘é?W‘ IR NSSTate

Fi gures 2f - 2lare mutttmelrdu@ﬂlﬁmnrlule 60tih¢hé order dftheEinigie MM bit, theyTTengt h
with the bits ppaged 168 g %Zgaﬁﬁeﬁxtst FOE tREdadE o ?f”bm& AR Bl % 5

descri bed Lat rane, con

h
pri‘mary traPfi g‘”ﬁ‘{{ Wﬁhﬁe%mﬂa%a&%f’ﬂyy hﬁ)%mf%afeomp&ftte cirguiy 6Q‘aI'Jf'%H‘I logict s
For t he 260 ik thsorder of thesingledvM bit, the TT bit and 168 Isgﬂalmgtﬂ'afﬁhblthl t s

spaced over the slrﬁﬂarﬁﬁﬁ»(iflﬁkl%‘sﬁ 494 e k?&térﬁ@?@r&ﬁt@i§ﬁc?ga§?l 0o

| at er herein.

and 8 tail bit mqgofpr F}?gwlb’ﬁs gfsprru%kgbga gggfﬁé"? the80 g‘? gﬁa"ﬁ?ﬁ-"s‘h?ﬁn? lengt h
with the bits slatxeas npart toheirafit 620fromelogit i60e Pdter atie S0 bite dre adecked al so
described |1t efhiRigh! drcult'64, logic 60 then sets the switches of circuit 64 in the down
position with the registers of circuit 64 then being clocked an additional 8
times. As a result of the 12 additional clockings of circuit 62, 12 additional
output bits are generated which are the CRC bits. The CRC bits, in the order
calculated, are again appended to the end of the 80 bits as output from circuit
15  64. It should again be noted that the 80 bits output from logic 60 which pass
through circuit 64 are undisturbed by the computation of the CRC bits and
are thus output from circuit 64 in the same order and at the same value at
which they entered.
The bits output from either of circuits 62 and 64 are provided to
20  switch 66 which is under the control of logic 60. Also input to switch 66 are
the 40 and 16 bits of primary traffic data output from logic 60 for
2.4 kbps and 1.2 kbps data frames. Switch 66 selects between providing an
output of the input data (up position) and tail bits at a logical zero (‘0’) value
(down position). Switch 66 is normally set in the up position to permit data
25 from logic 60, and from circuits 62 and 64 if present, to be output from
generator 20 to encoder 22 (Figure 1). For the 9.6 kbps and
4.8 kbps frame data, after the CRC bits are clocked through switch 66,
logic 60 sets the switch to the down position for 8 clock cycles so as to
generate 8 all zero tail bits. Thus for 9.6 kbps and 4.8 kbps data frames, the
30 data as output to the encoder for the frame includes appended after the CRC
bits, the 8 tail bits. Similarly for the 2.4 kbps and 1.2 kbps frame data, after
the primary traffic bits are clocked from logic 60 through switch 66, logic 60
sets the switch to the down position for 8 clock cycles so as to again generate
8 all zero tail bits. Thus for 2.4 kbps and 1.2 kbps data frames, the data as
35 output to the encoder for the frame includes appended after the primary
traffic bits, the 8 tail bits.
Figures 4a - 4c illustrate in a series of flow charts the operation of
microprocessor 18, and generator 20 in assembling the data into the
disclosed frame format. It should be noted that various schemes may be



1.2 kbps rate frame contains 16 primary traffic bits and 8 tail bits.

In a preferred enbodi nent the access channel data is generated by

m cgoprocessor 18 for transmssion at a rate of 4.8 kbps. As such the data
S prepared in a manner identical to that of 4.8 kbps frame format

data, such as 2Quqe&Refdi N, interleaving as Wal sh encoding.  pérfidiGoosrs
encodi ng schemeqv I'nmpl emented for the 4.8 kbps data, whether reverse
traffic channel data or access channel dfga redundant data is
generated. Unlike the reverse traffic channel where the redundant data

is elimnated in tixgplefrnted $6¢ @ivingnthe vanaﬁcesaefﬁemgaelanw katdgtpriority for

i ncl uding redundan, ?ﬁ‘ﬁhﬂsfoﬁ IR AR S ShddReian, Wil 45 sfifing rahtic

aspects of franmes Of ‘access ¢ rov
Fi gures 2a-21 il | uBessRBe is fbe sentewhen there lawomcteﬁecbat@m;em pydim and burst”

generator 20 for fforfas miy betsiected MlieBoprocessisbas, may ehbﬁﬁe ancorhmanidbges .
Filgure 2a 1S4 12} ga 3y 9g Sk iSwdAP of Gheddicelan §;93§&D&§knggﬁm¢mw e,
to 0 to indicate regardigsy of be fratarat ovhichithe vasogdepmonldynanmalhy enende; the
171 bits of pri naryarhpkffrate. Mmrdiﬁbaessaﬁm ltl@émaswaibletswhe mdlfcate){roéwes daed
f80$ alt Iheblt '; Znsm ssi on “h the sEérﬂllmét%féf éﬁ%ﬁ) ﬁ&@ 6a,§/b356f§$rp [ astngehglll”ﬁlrt n{aryat["ree
traffic. The franmePlasansthe sumbes qfssmeclsxefaamwenmcled nhthmhali ratg t@ @veid o
i ndi cgt te tS Qte I ga;rgddgeaaﬁoﬁ it el Qpééch cLaht)n ThIFBE Mitefriative Cmid?bprocesior 18 ahdy C
wg? fi Ic mode bits se it '?nﬁl&)hglghlﬁﬁ | ca t?ﬁ ot%% 3taf Fgﬁ%exved Qeé’f:eo?l sé:?\%ngtt&
1/2 primary traffi dataite thizdimand bursti” formeg. Jni thigrepse.rinforder g ensure timely
88 signaling traffuanbnissionl 2f ftharsigaling tdatd,ndliriatigtui liitaonl tBe trlmbét ©of .
consecutive frames at other than half rate may be imposed before a
15 command is sent to the vocoder to encode at half rate. Secondary traffic
may be transferred in the “dim and burst” format (Figure 2b-2d and Figures
2i-2k) in a similar manner.
Similar is the case for the “blank and burst” data formats as illustrated
in Figures 2e and 2l. The vocoder may be commanded to not encode the
20 frame of speech samples or the vocoder data is ignored by the
microprocessor in constructing the data frame. Prioritizing between.
generating frame formats of primary traffic of various rate, “dim and burst”
traffic, and “blank and burst” traffic is open to many possibilities.
Referring back to Figure 1, 20 msec. frames of 9.6 kbps, 4.8 kbps,
2.4 kbps and 1.2 kbps data are thus output from generator 20 to encoder 22.
In the exemplary embodiment encoder 22 is a preferably a convolutional
encoder, a type of encoder well known in the art. Encoder 22 preferably
encodes the data using a rate 1/3, constraint length k = 9 convolutional code.
As an example encoder 22 is constructed with generator functions of go =
30 557(octal), g1 = 663(octal) and gy = 711(octal). As is well known in the art,
convolutional encoding involves the modulo-2 addition of selected taps of
a serially time-shifted delayed data sequence. The length of the data
sequence delay is equal to k-1, where k is the code constraint length. Since
in the preferred embodiment a rate 1/3 code is used, three code symbols, the
35 code symbols (cp), (c1) and (c2), are generated for each data bit input to the
encoder. The code symbols (cp), (c1) and (c2) are respectively generated by the
generator functions go, g1 and g». The code symbols are output from
encoder 22 to block interleaver 24. The output code symbols are provided to
interleaver 24 in the order of the code symbol (cg) being first, the code

&
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Fig, 2c illustrate a 9.6 kbps dimand burst frame for the transmni ssion

of rate 1/4 primary traffic and signaling traffic. The frame consists of

one M X@hdiRgdBe Pit, which is set to 1 to-indicate the sUgss not
contain primary traffic only, one traffic type bit set to zero to

i ndicate signaling data 5 is in the fraﬁg two traffic node bits set to
01 to indicate that the frane cont ai rate 1/4 primary traffic and

si gnal i ng tr af fsymbolQc;pbeitigrsecoridpirid thedode. symbol (égf 391%39&‘33' TRE stdt@bf ¢ tH‘e

bits, 12 frane tail Fi 2d
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si gnal i ng t r af fsy&nbolsmayr bgstorashin & manger ¢mechiexed avde syhibo)] repetitionirates et
to 1 to indiCcatthat beriés with teqfatdehagedt ai n prinmary traffic only, one

traffic type bi e ro to_ind data is.in th
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24 and 1.2 kbps), the code repetition results in a constant code symbol rate of

28,800 code symbols per second for the data as output from interleaver 24.

On the reverse traffic channel the repeated code symbols are not transmitted

multiple times with all but one of the code symbol repetitions deleted prior

20 to actual transmission due to the variable transmission duty cycle as

discussed in further detail below. It should be understood that the use of

code symbol repetition as an expedient method for describing the operation

of the interleaver and a data burst randomizer as discussed again in further

detail below. It should be further understood that implementations other

25 than those that use code symbol repetition may be readily devised that

achieve the same result and remain within the teaching of the present
invention.

All code symbols to be transmitted on the reverse traffic channel and

the access channel are interleaved prior to modulation and transmission.

30  Block interleaver 24, constructed as is well known in the art, provides an

output of the code symbols over a time period spanning

20 msec. The interleaver structure is typically a rectangular array with 32

rows and 18 columns, i.e. 576 celis. Code symbols are written into the

interleaver by columns, with repetition for data at the 9.6, 4.8, 2.4 and 1.2

35  kbps rate, so as to completely fill the 32 x 18 matrix. Figures 5a - 5d illustrate

the ordering of write operations of repeated code symbols into the

interleaver array for transmission data rates of 9.6, 4.8, 2.4 and 1.2 kbps,
respectively.

2e




transm ssion of rate 1/4 primary traffic only. The franme contai ns 40
primary 25 traffic bits and 8 tail bits. Fig. 2h illustrates a 1.2 kbps
frage for the transm ssion of rate 1/8 primary traffic only. The
frame contains 16 primary traffic bits and 8 tail bits.

Fig. 2i illustr kbps di mand burst franme for the trangpssdsiobs7s
of vate 1/2 priarrgg)?e?zr%% fic and secondary traffic. The frame c%ﬁists of

one 30 m xed node bit, which is set to 1 to,indicate the frame does not

contain primary traffic only, one traffi1 type bit set to 1 to

Bgdi cat ed_seconda[] y dat aReerse traffi¢ Bhirifel codéeymbon a}r@esati:ﬁt made&hi irfteri@ivet O
to I ndicate thatt r

secondary traffic, bé’o‘q’gﬁ rn%ir‘%r P rr%cfeﬁslogofoklt ?’%{’%ﬁ%s %ﬁzasdé%g%g ?/F Et?eaﬁt%(lzmr

bits, 12 frame qualMeMOrRFOEPWPUiting thed symbals ipi the appsopriate order gThe;

illustrate a 9.6 khipgeridaveraowstuie Prefefable oligfuttiiaht felleingsdrder: of
rate 1/4 primary traffic and secondary traffic. The frame consists of one
m Xed node bit, whiAtP4ékbpset to 1 to indicate the frame does not contain

primary traffic only2398¢ 289461711 YPes 15 16 BE18 1902001122 37 5279829130 31 B2
data is in the frane, two traffic node bits set to 01 to indicate

that the frane At 4.8 Kop96/ 22639

PCT/ US96/ 00673 10 13245768911101213 15141617 19 18 20 21 23 22 A 25 27 62819i3130 32
rate 1/4 primary traffic and secondary traffic, 40 primary traffic bits,

128 secondary traf fAt24kbps: 12 frame quality indicator bits and 8 tail
bits. 1526374891310141115121617211822192320242529263027312832

15 Atl.2kbps:
19210311412 513614715816 17 251826 19 27 20 28 21 29 22 30 23 31 24 32.

Access channel code symbols are also output from interleaver 24 by
rows. Microprocessor 18 again controls the addressing of the interleaver
20 memory for outputting the symbols in the appropriate order. The

interleaver rows are output in the following order at the 4.8 kbps rate for the
access channel code symbols:

117925521132931911277231531218102662214304201228824 16 32

It should be noted that other encoding rates, such as a rate 1/2
convolutional code used on the forward transmission channel, along with
various other symbol interleaving formats may be readily devised using the
basic teaching of the present invention.

30 Referring again to Figure 1, the interleaved code svmbols are output
from interleaver 24 to modulator 26. In the preferred embodiment
modulation for the Reverse CDMA Channel uses 64-ary orthogonal
signaling. That is, one of 64 possible modulation symbols is transmitted for
each six code symbols. The 64-ary modulation symbol is one of 64

35 orthogonal waveforms generated preferably using Walsh functions. These
modulation symbols are given in Figures 6a-6¢ and are numbered 0 through

63. The modulation symbols are selected according to the following
formula:

40
Modulation symbol number = ¢g + 2¢; + 4c2 + 8¢z + 16cs + 32c5  (3)

where cs shall represent the last or most recent and ¢p the first or oldest
binary valued (‘0" and ‘1’) code symbol of each group of six code symbols that
45 form a modulation symbol. The period of time required to transmit a single



Fig. 2k illustrate a 9.6 kbps dimand burst franme for the transm ssion
of rate 1Ll pLioncy traffic and secondary traffic The frane consists of

one;5 mxed node bit, which is set to 1 to indicate the franme does not
contain primary traffic only, one traffic type bit set to 1 to

I ndi cate sec ata is in the frame, two traffic et to
10 10 indi ca%@Wt he frane contains rate 1/8 pri napegflpg#‘h é’§and
secondary traffic, 16 primary traffic bits 152 secondary traffic
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where tenporari F§ PR £Qae Squence proy msgsen%tqw Bott a£bip F?*ﬁrf@“"
count the nunbelimes the(Walsh chiprrateed rhodulatdrc26yiier a PN chipsmte 12288 Mepse 25
al ternative useGahe2s %ﬁbﬁmem%pﬁtﬁgﬁaf] ff&f%m?def%the@@ﬁ&aéa t the

formatting a fr ne o f1 ¢ channel
i ncludes a fram@q‘éd‘gﬁ? %@8%& For the 9.6 kbps and 4.8 kbps
transm ssi oddrates, The ¢n&@qsequenye isditime shift of a sequeie GRengHo233-he

2.4 kbps and 1. ahipbmdt:vs endtated BY a AP gehdtd WOE kABwn MU drY ubid tﬁ@tor

is inplied, in Iwilg &% afrlame quallty bits are transmtte
frame quality |n |caltn§r %{’!BBBV?S two functions at the

PX)= x42 + x35 + x33 + x31 4 x27 4 x26 4+ x25 + x22 4+ x21 + x19 4+x18 +
20 X174+ x16 4 x10 4 x7 4 x6 + x5+ x3+x2 + vl 41 (4)

Figure 7 illustrates generator 30 in further detail. Generator 30 is
comprised of a sequence. generator section 70 and a masking section 72.
Section 70 is comprised of a sequence of shift registers and modulo-2 adders
25 (typically exclusive-OR gates) coupled together to generate a 42-bit code
according to equation 4. The long code is then generated by masking the 42-
bit state variables output from section 70 with a 42-bit wide mask provided
from mask circuit 32.
Section 72 is comprised of a series of input AND gates 74; - 7432
30 having one input for receiving a respective mask bit of the 42-bit wide
mask. The other input of each of AND gates 74; - 74;; receives the output
from a corresponding shift register in section 70. The output of AND gates
74, - 744> are modulo-2 added by adder 76 to form a single bit output for each
1.2288 MHz clocking of the shift registers of section 70. Adder 76 is typically
35 constructed as a cascaded arrangement of exclusive-OR gates as is well
known in the art. Therefore, the actual output PN sequence is generated by
the modulo-2 addition of all 42 masked output bits of sequence generator 70
as shown in Figure 7.
The mask used for the PN spreading shall vary depending on the
40 channel type on which the mobile station is communicating. Referring to



receiver. The first function is to determne the transm ssion rate of the
frame, while the second function is to determ ne whether the franme is in
error. At the receiver these determ nations are nmade by a conbination of 35
t he decoder information and the CRC checks. For the 9.6 kbps
and 4.8 kbps rat 9fram&* quality indicator (CRQ) is %@C on
allzbits wwthin the Trame, except the franme quality indicator

itself and the tail bits. Logic 60 provides t 9.6 kbps and 4.8 kbps rate
data respectively to CRC circuits 62 and 64. rcuits 62 and 64 are

typically Wip e/ B2f3thitialization information is provided from microprocessor 18
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stru
as a sequence of sHPr BEREGY: 3P sandirrwt Zs'éddgiggeﬁtﬁf) % Ilf respofisiVe’ f3' thé*
excl usi ve- OR gat es)mﬁﬁénzstm infesmation forinitializagion of the CerUItW-hé\'IQSI‘4533(!fp§150

\t/\/L anrs]m SSIb on rate d%ﬁpbﬂ;&&stoath&rrr]\m&llbzfahaﬁﬁn%dtioh which '1ﬂ@k§t@§ Qhe (xﬂiﬁ)w eh
1 C IS et ran.sm { t,e L e t
ref'erence to Fi ure bfapmvfil étg té lﬁg g? 3?@& If“ﬁSk cxrculgs.’ozdp%y
for CRCcircuit 62 comﬁsug%dmésatmenmywbmhatontamsmen@m forbgashr comamugication

a[s foi | ows: io channeD type-x [Rgiitest8a[-€8¢ | révfdeeaﬁ]extmﬁlsw ]deﬁnl(tﬁ&’( iof the
xperr + X + 1.

transmi ssion rate J&?ﬁ“ﬂ%ggsg?{ ??CB cpa%tyéﬁl) chis 4.8 kbps

Specifically, when communicating on the Access Channel, the mask

10 is defined as illustrated in Figure 8a. In the Access Channel mask, mask bits
M2, through Mj; are set to ‘1’; mask bits M) through Maz3 are set to the
chosen Access Channel number; mask bits M;¢ through M;s are set to the
code channel for the associated Paging Channel, i.e. the range typically being
1 through 7; mask bits Mo through M;s are set to the registration zone; for

15 the current base station; and mask bits Mg through Mg are set to the pilot PN
value for the current CDMA Channel.

When communicating on the Reverse Traffic Channel, the mask is
defined as illustrated in Figure 8b. The mobile station uses one of two long
codes unique to that mobile station: a public long code unique to the mobile

20 station’'s electronic serial number (ESN); and a private long code unique for
each mobile identification number (MIN) which is typically the telephone
number of the mobile station. In the public long code the mask bits Ms>
through My are set to ‘0, and the mask bits Mg through M3; are set to the
mobile station ESN value.

25 It is further envisioned that a private long code may be implemented
as illustrated in Figure 8c. The private long code will provide additional
security in that it will only be known to the base station and the mobile
station. The private long code will not be transmitted in the clear over the
transmission medium. In the private long code the mask bit Myp through

30 My are set to ‘0" and ‘1’ respectively; while mask bits Mp through M3y may
be set to according to a predetermined assignment scheme.

Referring back to Figure 1 the output of gate 28 is respectively
provided as one input to each one of a pair of modulo-2 adders, exclusive-
OR gates 34 and 36. The other input to each of gates 34 and 36 are second

35 and third PN sequences are | and Q channel “short codes” respectively
generated by I and Q Channel PN generators 38 and 40. The Reverse Access
Channel and Reverse Traffic Channel is therefore OQPSK spread prior to
actual transmission. This offset quadrature spreading on the Reverse
Channel uses the same I and Q PN codes as the Forward Channel I and Q



transmtted within the 96-bit long frane. As illustrated in Figure 3 for
CRC circuit 64 _the gener__ ] '

foll ows: 15 a( x) Xerr] + k[err] + x[err] + x[err] + x + 1.

(2) |n|t|aIIy, all shift register elements of circuits 62 and
64 are set Wb 062263 9|Ogl cal one ("1') by an initialization pgosdsndsr®m | 0gi C
6Q, Furthernore | ogic 60 set the switches of circuits 62 and 64 in the
up position. 20 For 9.6 kbps rat ata, the registers of circuit 62
are then cl ocked 172 times for the 172 bits in the sequence of primary

t Ir affic, ﬁ ecgl’piwt)PN eodds. CThe'l and Q Hﬂgafdés gehebated byT gemerttsisB8carich4d aref

al ong w t t [3) tO
et &, e?ﬁgﬁé@?ﬁbl g'lg? gref?raﬁgﬂg( ﬁ%'ﬁh&&ﬁé?%&és th g?e fﬁ&gtﬁe
then sets the Eatmazd dshasmel; Fer purposes @ftfnethebmdwtam{s@sf[ oy the,Fo %‘H'e
registers of ofhantiel abpildthignalds generatekfod eadh ddeé btationl Bath base statiors. As

It ofs f
o reu Lol gl ol s ML N Py S e,
bits). The frabasediation | anﬁcﬁ?é’é\l GP @ﬁ@r@omttfm@meam&ﬁrc y & ghifting @

aﬁpelngeg fhe tdde soqudiice 86 4/t lprbsidesa Cdiwﬂéndrr batwedre biabe &?andxt

shou e note u

t hrough ci rcw? %%ﬁltssx%g 'Itlﬁ e%%ﬁatﬁ-{éﬁ%@ﬂ&gs Eotr t[égg]&?gcﬁ ?‘P%%W@Ee@g bits
and are tc\z@ followsin circuit 62 in the sane order and at the sane
val ue at ch they

.eg(fsd,, 13 4 x9 + x8 4 x7 +H@" 6 kbps rate data bit@are
I nput to circuit 64 ?romloglxc 66 x +x 8 P foll ow ng order. For(gzhe

case of prlnar?mirafflc only, the blts are input to 35 circuit 64 from
logic 60 in the ordP (x)f-kﬁerxllzng:klé+m19<ed<6mée|-(c+\%3bllt f ol | oéked by
the 171 pri mar trafflc bits. For the case of "dimand burst” with
primry andd si éﬁ&?’aﬁgsti"ﬁzﬂ“ﬂl@ may; detsonstrugted jag i wellknewme in thegart so gpnto

logic 60 in th rcmidean@fu Uiteseguagdecin Mk didanc@withadduatiohy (8) andT{e).bi t, a pair

of traffic | l'ing
Craffic bits, 1@”"?‘% Ky %?“f)%*e@é%e&‘%@? gl o Rfee M a*“ég@
secondary tr af Hnere trﬁép%ﬁt‘t‘@ y providgdoas inpytst o @W'@u*@?‘ﬁﬁef%ﬂ? Rdo in
the ordeéer of t fittess 42yhmd MA! FIR filtere4X and 44 are digital filters which bandlumt the

20 resulting 1 and Q waveforms. These digital filters shape the I and Q
waveforms such that the resulting spectrum is contained within a given
spectral mask. Filters 42 and 44 may be constructed according to well known
digital filter techniques and preferably provide a desired frequency response.
The binary ‘0" and ‘1’ inputs to digital filters 42 and 44, generated by
the PN spreading functions, are mapped into +1 and -1, respectively. The
sampling frequency of the digital filter is 4.9152 MHz = 4 x 1.2288 MHz. An
additional binary ‘0’ and ‘1’ input sequence synchronous with the [ and Q
digital waveforms shall be provided to each of digital filters 42 and 44. This
particular sequence, referred to as a masking sequence, is the output
30 generated by a data burst randomizer. The masking sequence multiplies the
I and Q binary waveforms to produce a ternary (-1, 0, and +1) input to the
digital filters 42 and 44.
As discussed previously the data rate for transmission on the Reverse
Traffic Channel is at one of the rates of equal 9.6, 4.8, 2.4, or 1.2 kbps and
35 wvaries on a frame-by-frame basis. Since the frames are of a fixed 20 ms
length for both the Access Channel and the Reverse Traffic Channel, the
number of information bits per frame shall be 192, 96, 48, or 24 for
transmission at data rates of 9.6, 4.8, 2.4, or 1.2 kbps, respectively. As
described previously, the information is encoded using a rate 1/3
40 convolutional encoder and then the code symbols shall be repeated by a

7
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paiy of TMbits, 80 primary traffic bits and 87 signaling traffic bits. For
the case of "blank and burst” data format with signaling traffic only, the

bits are mpwh, jrcuit 64 fromlogic 60 in the order of pEhgsssiofgs €
M\/Idait, the TT and 168 signaling traffic bits. For the case of

"bl ank and burst™ data 5 format with seconda&g traffic only, the bits are
input to circuit 64 fromlogic 60 in the order of the single MMbit,
the TT bit and 169f&t@ﬂ@ﬂ1 1Y) 4f onBffor alddts rate of 9.6, 4.8, 2.5ion 1. akbys,freSpe@nﬁelv

kbps rate data, r I Q@I&e
the 80 bits of pr| mary trﬁalsf?gﬁéﬁh&u svﬁxdbo‘?rgtegé H’ﬁ?at %Bctsgog?c ann E"
data, as input to EfoRd {spsh fHum2B00csRsostregmele Bigek antepleaved; s pIeyiqus
10 through circui idescetibelogi c 60 then sets the switches of circuit 64 in

e onar 517, B RnSBRLR iy eyl N et O
circuit 62, 12 addistreamafs sated ayitha thne sfilier thatallaws dtransraissiane of { ieriese
bits. The CRC bits infefleaver outpat symbols ahd dedétish ofibthergaiTheagpandede lob thee
ho e 50D o, SiFREPHRR, PAETRSHL U i She MmO M
are undi sturbed by tfﬂﬁ'@nﬁb tﬁ%&*?dﬁ It kbpe %RG‘@%S%%I gate allgwe alhindedeavsnt
fromcircuit 640 n ddmutssymbcﬂs de bearchsatittele WheR tié@ brdfisriit data ratetis @8 ke
ent er ed. the transmission gate allows one-half of the interleaver output symbols to
be transmitted, and so forth. The gating process operates by dividing the
20 msec frame into 16 equal length (i.e., 1.25 ms) periods, called power
control groups. Certain power control groups are gated on (i.e.,
15 transmitted), while other groups are gated off (i.e., not transmitted).

The assignment of gated-on and gated-off groups is referred to as a
data burst randomizer function. The gated-on power control groups are
pseudo-randomized in their positions within the frame so that the actual
traffic load on the Reverse CDMA Channel is averaged, assuming a random

20 distribution of the frames for each duty cycle. The gated-on power control
groups are such that every code symbol input to the repetition process shall |
be transmitted once without repetition. During the gated-off periods, the
mobile station does not transmit energy, thus reducing the interference to
other mobile stations operating on the same Reverse CDMA Channel. This
symbol gating occurs prior to transmission filtering.

The transmission gating process is not used when the mobile station
transmits on the Access Channel. When transmitting on the Access
Channel, the code symbols are repeated once (each symbol occurs twice)
prior to transmission.

30 In the implementation of the data burst randomizer function, data
burst randomizer logic 46 generates a masking stream of 0's and 1's that
randomly mask out the redundant data generated by the code repetition.
The masking stream pattern is determined by the frame data rate and by a
block of 14 bits taken from the long code sequence generated by

35 generator 30. These mask bits are synchronized with the data flow and the
data is selectively masked by these bits through the operation of the digital
filters 42 and 44. Within logic 46 the 1.2288 MHz long code sequence output
from generator 30 is input to a 14-bit shift register, which is shifted at a
1.2288 MHz rate. The contents of this shift register are loaded into a




The bits output fromeither of circuits 62 and 64 are provided to 20
switch 66 which is upnder the contral of logic 60 Also inoui to.switch 66

are the 40 and 16 bits of primary traffic data output fromlogic 60
for - 2.4 kbps and 1.2 kbps data frames. Switch 66 sel ects between

provi ding a utput of the input data (up position) a | Rts at a
W 92 ?g Pe'rlbgdohr@k

| ogi cal zero val ue (down position). Switch 66 is normally set in
the up position to permt data 25 fromlggic 60, and fromcircuits 62 and
64 if present, to be output from genetator 20 to encoder 22 (Figure

1|) : kFgr : L he 916bithetchaddctly one‘kfcﬁwi_ﬁ'bﬂﬁltfdl u?ﬁ(ﬁQS :ﬁ%)t ﬁéf?wte?lc@?ﬁe#&rsé are
Cl OCKe rou , ogl C Se e.,SW 0 OWn
position for g?'&?ﬁ%@??@?&”ﬁﬁ b&&‘“@%’-‘“ 6803’@ ﬁéﬁsﬁﬁ g“% dgfal alggg i ‘?lhlﬁ'fe_fﬂt? S.
Thus for 9.6 kiputdmmanirrepresessor 487 tadeterming swoording 40 Aspradeparmined t he
g_n;:oders _ f_olr t Pexgbﬁa&?, iHEb&ﬂﬁgla%Fﬁtﬁgéi‘iébrﬁidlegtoh?&) @Rgvltﬁch thfbida'ia i§ hﬁb?ht ai |

ITS. Imiar €. 4. rane data, ald erl. e
primary tr atfi %ll‘%‘%% tgrpea%% #‘8% gﬁ%‘}% ‘1‘%3{“8 %%o;‘ﬁfﬁrwgﬂs‘i’m cllt’f)%%%ltgﬁfc 60
sets the swit chutputs far eashpomesicontyal groupsa (1’ @rk0'cipe the ertirespower cogvroh

generate rolp dépériih@idn Whether [1heSddta is 0% RReredneutl (‘4" )kdiPpasdad a
franes, the dag,a asBi. 9305 &uécgro t he ,encoder f
[ r

L of Of Ine frame .incl udels
appended af t er “FHEE TespPRAmg receiver, which alsq uiﬁst%‘.e same long
Fi gures 4a - 4eode|sequence and @ cortespondirfg owte Idetexmined dprerthei fnrams,
M Croproceggor déferminés BRNBpPEdPTiate e;idwéiséﬁi’ﬂ%!' BEoupls) fiitwhicRitel dfta is
di scl osed f rarr%rés%gat . It should be noted that “various schenes may be
The I channel data output from filter 42 is provided directly to a
digital to analog (D/A) converter and anti-aliasing filter circuit 50. The Q
channel data however is output from filter 44 to a delay element 48 which a
15 one-half PN chip time delay (406.9 nsec) in the Q channel data. The Q
channel data is output from delay element 48 to digital to analog (D/A)
converter and anti-aliasing filter circuit 52. Circuits 50 and 52 convert the
digital data to analog form and filter the analog signal. The signals output
from circuits 50 and 52 are provided to Offset Quadrature Phase Shift Key
20 (OQPSK) modulator 54 where modulated and output to RF transmitter
circuit 56. Circuit 56 amplifies, filters and frequency upconverts the signal
for transmission. The signal is output from circuitry 56 to antenna 58 for
communication to the base station.
It should be understood that the exemplary embodiment of the
25 present invention discusses the formatting of data for modulation and
transmission with respect to a mobile station. It should be understood that
the data formatting is the same for a cell base station, however the
modulation may be different.
In an improved embodiment, the present invention may be designed
30 to operate with two alternative sets of data rates. In the first exemplary
embodiment, primary traffic is transmitted in frames at the 9.6 kbps, 4.8
kbps, 2.4 kbps and 1.2 kbps rates. These rates comprise a set of data rates
referred to herein as rate set 1. In an improved embodiment of the present
invention, primary traffic can also be transmitted in frames at the rates of
35 144 kbps, 7.2 kbps, 3.6 kbps and 1.8 kbps thus permitting higher rate
vocoders and other data. These rates comprise a set of data rates referred to
herein as rate set 2. Transmission of data provided at rates within rates set 1
proceeds as described previously. Transmission of rate set 2 frames of data
proceeds in a similar manner with slight differences in the generation of
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for, giving the various traffic types and rates priority for

transm ssion. In an exenplary inplenentation, when a signaling traffic
message i s to bgoRpheswhen there is vocoder data present a "dipgdrasssdessst "
format may be selected. M croprocessor 18 may generate a conmand to 5
vocoder 18 for the vocoder to encode speech ggnple frames at the half rate,
regardl ess of the rate at which the vocoder would normal |y encode the

sanpl e frame. M crfgmequsklyrindatdrelREGIHtsH s alloratibnlof bitstis a/freveeandahe

with the signali ng:oh{réthidﬁal @h@odﬁlg & the<BRtnds! aTRe diffefdMcds QS Qles@nﬂ:éd"nﬁ
may be pl aceé%é% Eﬁ o nber of "speech franes encoded at the half rate
nt

to-avoid 10 degr he speech quality. In the alternative,
m croprocessor 18 may In the exdmplary embadimérit ofdthe Hreseme inventiooo ther fraoues of s

recei ved bef or e, a&a&r@mn&etdaﬁvomnonsm @n&daea 4P dirferéntaatk Mhsxfram‘é%mte

In"this case, ens nal 409 |
Uata 5 maxi mum | S 2 JiRte BB howgiss B convoluigrally enecsledratase L5 WpiiSra®
than half rate naysebe frapweseate hyohitionblly ermoded dati mtsddR. tn tﬂmaexemptiuv

t gi %n;ﬁgebﬁﬁ s[]'al ]‘: Oé:ﬁﬁ@dxé@ﬁpn% yszﬁﬁafté Cconvoluma@eeﬁééﬁirfserarr@d ﬁravicﬂedr
nmanner . é lﬁ‘gf’g%; Pﬁ%ded'agg Bar g ﬁ%l%"ﬁﬁboq%r%‘lc {é} the
formats as ill1st rextcedmg of rates Betglfeenéeanxh dotolufibpalvercader 25Hy abx-:ate 1/2
commanded to not eRaREfutidial dhcoliél it fe §H€o%ﬁﬂ HRES ngx OWﬁéh dat a

is ignored by the ssor ., i.n constr ctln ra
Prioritizing bet wegheives a%‘gﬂ&eg iSignat frpm “F’S??Pé?%e TF‘HY&HEC’{“&FE

various rate, "di nherfdarthertsthe correcttqoafrbiml,onahehdbldleank and bur st" traffic
Ingegpe]pr to many BOZSL birt shé&#13- be noted that the Sg 8ed 'so bQ{i?A(tes Brom qgg@gglgoxﬁus
out put from gei‘l’er a‘?’}ﬁogg’(’)“% Sr%%%ggzéps,§§4 sps Eﬂ‘sf’ﬁé‘ngize %§§/’ 32‘5
encoder 22 is a prpfovides from sonvelutiphahecoder 22. This allows the transmission of
rate set 2 frames following the convolutional encoding of the frames to
proceed identically as described previously for rate set 1 frames.
In the exemplary embodiment, the generator polynomials for the
20 frame quality indicator used in generator 20 rate set 2 frames are as follows:

g)=x12 4+ x11 4 x10 4+ x9 4 x8 4+ x4 + x + 1, (7)
for the 12-bit frame quality indicator;
25 gix)=x10 4+ x9 4+ x84+ x7 + x6 + x4+ x3 + 1 (8)
for the 10-bit frame quality indicator;
gx)=xB+x7 +xt+x3 + x +1 9)
30 for the 8-bit frame quality indicator; and
gx)=xb+x2+x+1 (10)

for the 6-bit frame quality indicator.

The design and implementation of encoders to generate frame quality

35 indicator bits using these polvnomials is the same as those described with
respect to rate set 1.

A final distinction between rate set 2 frames and rate set 1 frames is

the inclusion of ari erasure indicator bit. An erasure indicator bit is a

feedback signal from the receiving system of the communications device to

40 a remote transmitting device to indicate that a frame erasure has occurred.

In the exemplary embodiment this bit is set when the personal station is

unable to decide upon the data rate of the received frame or errors are



encoder, a type of encoder well known in the art. Encoder 22 preferably
encodes the data using a rate 1/3. _constraint length k .0 CoRVOlH-oRal-

code. As an exanpl e encoder 22 is constructed with generator functions
of go = 30 557(octal), g[err] = 663(octal) and g[err] = 711(octal). As is
wel | known i re, convol utional encoding invol vegriewiedul o- 2
addition of selected taps of a serially time-shifted del ayed data
sequence. The length of the data egyence delay is equal to k-1,
where k is the code constraint |ength. Si fice in the preferred

enbodi nent a rdétectéd.3 Thixibitimawbe Basddnapen ottee formndof seceived sigital quality
?%BE’?' fo(fLer er?etnésC[s%fcg] ks a{ﬁi]e&}éhersiéaal E{r&gﬁf‘er?ﬁ%sk L.s@%ﬂa ‘F@:(Ej\até?'t

(clerr]) are r H§WE&*POSIC§FVQ@n€4th%&P°W tohstrengthen gtﬁqsssaeb Y fipReeapingsits
glerr], g[err]uansinigionehergiivr oodecreasingpits dafaerawtmé erfafwr@ bit may bersepder

Izﬁ ¢ te(r)I ggeg‘f' ”w Etﬁﬁx\’ %lcéé‘roél%%&%roi‘g B}’g»gcéigggﬁ%é[ﬂ?\ %l%Ré‘mp E&‘éhij{ﬂ@ fator
WO 96/ 22639 € ement 19, both of which would operate in con)unctlon with a FRAME
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(c[err]) bei Ngyq e code symbol clefr]) being last. The state of
t he encode?‘?i %S%‘%““ﬂ. tialization, | s the all-zero state.

Furthernore the uselatle Il showmbelow illnstratestthe contests efithe exemplan: Gamges a
resetting @f edfbeirdaia rite sa8. s described previouslylf6r rdte set 1 framed 9508 pphOl S
output from eggqfe rco?r?prﬂeelﬁri?l\{&r%?aqio%ob@ % frame quality indicator bits and 8
tail bits, 4800 bps frames comprise 80 information bits, 8 frame quality
indicator bits and 8 tail bits, 2400 bps frames comprise 40 information bits
and 8 tail bits, and 1200 bps frames comprise 16 information bits and 8 tail
15 Dbits. For rate set 2 frames, 14,400 bps frames comprise 267 information bits, 1
erasure indicator bit, 12 frame quality indicator bits and 8 tail bits, 7200 bps
frames comprise 125 information bits, 1 erasure indicator bit, 10 frame
quality indicator bits and 8 tail bits, 3600 bps frames comprise 55 information
bits, 1 erasure indicator bit, 8 frame quality indicator bits and 8 tail bits, and
20 1800 bps frames comprise 21 information bits, 1 erasure indicator bit, 6
frame quality indicator bits and 8 tail bits.

25 TABLE II
. _ Number of Bits per “Frame
Rate|Transmission{ Total| Erasure |Information |Frame Quality|Encoder
Set | Rate (bps) Indicator Indicator Tail
1 9600 192 0 172 12 8
4800 | 96 0 80 8 8
2400 48 0 40 0 8
1200 24 0 16 0 8
2 14400 [ 288 | 1 267 _ 12 8
7200 4 1 125 10 8
3600 72 1 55 8 8
1800 36 1 21 6 8

Figures 9a-9y illustrate the frame format for frames generated within
rate set 2. Figures 9a-9y the contain the following notation for bits included
30 within the frames: erasure indicator bit (E); reserved bit (R); mixed mode

bits (MM); frame mode bits (FM); frame quality indicator or CRC bits (F); and
encoder tail bits (B).



i nterl eaver 24 which under the control of mcroprocessor 18 provides a code
synbol repetition. Using a conventional random access nenory (RAM

wi t;h the synbols stored therein as addressed by nicroprocessor 18, code
synbols may be stored in a nmanner to achieve a code synbol repetition rate

10 that variesydhdshaéspe data channel . Code synbol pcrssesiens?s
repeated for the 9.6 kbps data rate. Each code synbol at the 4.8 kbps
data rate is repeated 1 tine, i.e. each synbgh occurs 2 times. Each
code synbol at the 2.4 kbps data rate is repeated 3 tines, i.e. each

synbol occurs 4 tines. IiEXigure e asiib kbpaifranteisiilisitbted ftwttransmission of Sull

Legeat ed 72'['4”95d raté prividrly EafRe! @ﬁ@llﬁts i3 proviied Fd}r thie! bréiﬁiél ihaicfor(Bit6,
.4 an

syRbol rate of dle-‘%b%%@m s‘iﬂﬁfSF%“'g‘ﬁ"téél?B%"dS?‘grE‘t‘ﬁ‘@‘ §EEBH 30587

frominterleaver 2froto indicatet that rtbe drame tconsisiscondy avinptimamye traibeadaéd 6de

symbol s are nots t rga irEH'lc blts ar8thérl ProvidddTasliowed balb tRithe QUAIQ inbit8tor
code synbol repet bor}‘aﬁj ted prior 20 to actual ttansm ssion due to the
vari abl e transm s Zg Bie as di scussed in further detail bel ow.
It shoul d be under st oodntkigure 9b, asd4.4fkbps dlmoalndskyubblframpesuilumaf&d fox

gx?edlb ent t met hgd fRansheiS6bh feal gsteolpﬁfxﬁw Qfhffic and0§1 %g riieaﬁh&eqyﬁé bt a
ata burst random zer cusse in

shoul d be further WH@%%B?“TFFSP Tenlcb&amq’é{% QnSt"F%F" gltt’%g ‘h?éve-i{}ﬁ
use code synbolO r emixed: inode bityis set toehdid inydidared shat thingtacket conaists ofvdata logher

same result and r eﬂﬁhg)rﬂhi @aﬁxG%ntlfaFBﬁﬁﬁaﬁfe thb&e Bft?ﬁ?éq}t)towded hﬂ\‘ﬁma'té)ﬂle
Al'l code synbols tg b

t t
the access channel YRFE© F %\?&?cg J?h? ?)‘%%I%QF rbgﬁ aéﬁc'le‘t Pa@h tgéf’gﬁat%o
Bl ock interleaver that tlmdetarmr@mu insthe pagiket! is lhalfiraté prinkeay draffic pnd\digadingn

OUE pult of t het COd?trEﬁﬁboh‘tﬁer@!ﬁ! llﬂ bitéef 9?&:\&? t#1A03hAA37 bits &%1% tH¥eic.
LT LEYET St e Bl R Sl il B o g S
i nterl eaver by col ums,InnFigure dseta tlilénkbm dimx andt burse foame is idlustratedy feor
1.2 transmission of quarter rate primary traffic and signaling traffic. One bit is
provided for the erasure indicator bit and one reserved bit is provided. The
mixed mode bit is set to 1. The frame mode bits are set to 0001 to indicate
20 that the data present in the packet is quarter rate primary traffic and
signaling traffic. There are 54 bits of primary traffic and 207 bits of signaling
traffic. The frame is accompanied by 12 frame quality indicator bits and 8 tail
bits.

In Figure 9d, a 14.4 kbps dim and burst frame is illustrated for

25 transmission of eighth rate primary traffic and signaling traffic. One bit is
provided for the erasure indicator bit and one reserved bit is provided. The
mixed mode bit is set to 1. The frame mode bits are set to 0010 to indicate
that the data present in the packet is eighth rate primary traffic and signaling
traffic. The frame has 20 bits of primary traffic and 241 bits of signaling

30 traffic and contains 12 frame quality indicator bits and 8 tail bits.

In Figure 9, a 14.4 kbps blank and burst frame is illustrated for
transmission of signaling traffic. One bit is provided for the erasure
indicator bit and one reserved bit is provided. The mixed mode bit is set
to 1. The frame mode bits are set to 0011 to indicate that the data present in

35 the packet is signaling traffic. There are 261 bits of signaling traffic, 12 frame
quality indicator bits and 8 tail bits.

In Figure 9f, a 7.2 kbps frame is illustrated for transmission of half
rate primary traffic only. An erasure indicator bit is provided. The mixed



35 kbps rate, so as to conpletely fill the 32 x 18 matrix. Figures 5a - 5d
|1 LSt L G L0 Or dering of weite operationsaf r

into the interleaver array for transm ssion data rates of 9.6, 4.8,
2.4 and 1.2 kbps, respectively. WD 96/ 22639

PCT/ US96/ 006 96722639 14 pcTIUS96/00673
Reverse traffic channel code synbols are output fromthe interl eaver by

rows. Mcroprocessor 18 also controls theyfddressing of the interleaver
menory for outputting the symbols in the appropriate order. The

i nterl eaver romodgrhit }?r%t&ﬁbl'f)hemmwlﬂl hits: dfepriimiary tiaffic prowéded, 30 frameyt 9. 6
kbps: 12 %uﬂ1t51ﬁdﬁat%r%1t§9né%t&ﬁbit§ 14 15 16 17 18 19 20 21 22 23 24 25

1416 17 19 18 20 20 Y % 3573 7oRs impand bt fpame s fukprafed ot 1°

1526 37 4 pagsmission of qqarlea' tate 1@rithArY ]traﬁICZWIflg sighaliog2ovtatfc. 2AR6 30

27 31 28 32515eraplirel ireditdtnf bxt is roln&e@ @e%ﬁkd‘lm]oae%lﬂ-% Setlth 7. HhrBe16 17

25718 26 19 27 fathe modd b2t5 are se?iqp ere are 54 bits of primary traffic, 67 bits of
signaling traffic, 10 frame quaht_v indicator bits and 8 tail bits.

In Figure 9h, a 7.2 kbps dim and burst frame is illustrated for
transmission of eighth rate primary traffic with signaling traffic. An erasure

10 indicator bit is provided. The mixed mode bit is set to 1. Three frame mode
bits are set to 001. There are 20 bits of primary traffic, 101 bits of signaling
traffic, 10 frame quality indicator bits and 8 tail bits.

In Figure 9i, a 7.2 kbps blank and burst frame is illustrated for
transmission of signaling traffic. An erasure indicator bit is provided. The

15 mixed mode bit is set to 1. Three frame mode bits are set to 010. There are
121 bits of signaling traffic, 10 frame quality indicator bits and 8 tail bits.

In Figure 9j, a 3.6 kbps frame is illustrated for transmission of quarter
rate primary traffic only. An erasure indicator bit is provided. The mixed
mode bit is set to 0. No frame mode bits are provided. There are 54 bits of

20 primary traffic, 8 frame quality indicator bits and 8 tail bits.

In Figure 9k, a 3.6 kbps dim and burst frame is illustrated for
transmission of eighth rate primary traffic with signaling traffic. An erasure
indicator bit is provided. The mixed mode bit is set to 1. Two frame mode
bits are set to 00. There are 20 bits of primary traffic, 32 bits of signaling

25 traffic, 8 frame quality indicator bits and 8 tail bits.

In Figure 91, a 3.6 kbps blank and burst frame is illustrated for
transmission of signaling traffic. An erasure indicator bit is provided. The
mixed mode bit is set to 1. Two frame mode bits are set to 01. There are
52 bits of signaling traffic, 8 frame quality indicator bits and 8 tail bits.

30 In Figure 9m, a 1.8 kbps frame is illustrated for transmission of eighth
rate primary traffic only. An erasure indicator bit is provided. The mixed
mode bit is set to 0. No frame mode bits are provided. There are
20 bits of primary traffic, 6 frame quality indicator bits and 8 tail bits.

In Figure 9n, a 14.4 dim and burst frame is illustrated for

35 transmission of half rate primary traffic and secondary traffic. An erasure
indicator bit is provided with a reserved bit. The mixed mode bit is set to 1.
The frame mode bits are set to 0100 to indicate that the data present in the
packet is half rate primary traffic and signaling traffic. There are



Access channel code synbols are also output frominterl eaver 24 by

rows. M croprocessor 18 again controls the addressing of the interl eaver 20
menpory for outputting the synbols in the appropriate order. The

interl eaver rows are output in the following order at the 4.8 kbps rate for

t he accessygbsiaf®! code synbol s: 1 17925521 PCT/US96/00673
1329319112772315312181026622143042012288241632. 25 It should be
noted that other encoding rates, such as a rgte 1/2 convol utional code
used on the forward transm ssion channel, along with vari ous ot her
synbol interl eavil4 bits ohtpsimary treffice 437 | bitsdef semndasy maffihel2 framepbquality
teachi ng of the phaARaRr bifd\afdls @i bis0 Referring again to Figure 1,

t he |nterleaved code ol s fro i nterl eaver .24 to
nodlul at or In the 3%?‘5?’?%?%%3%%@?\?5 dim apd Hyrst iframe Jp ‘ﬁﬁ@trf’f&‘}ef"é’e
CDVA Channel usestrazlsmxsylonr ohogerizr rate prigngpyaktiaffic afidasedondanndraffic64An

possi bl e modul it &'&s@ééfmaicﬁtdr%nt {sﬁﬁéﬁcfeh%ﬁ {mth res%ﬁfé?l &EXTﬁE’%xéd/ RdeS -
The 64-ary nodul atlon sy

generated prefera it gs Bet; ‘Hgl Vy‘% @W’ﬁﬂ?‘?dﬂg& ‘Fﬁ‘é@ée s t°a¢il|9¥l\%f’é? ﬁtestyﬂ’bg}es
are given in Figudates pmsént bmtheapackelinibequedted make puiphary traff&3plhihsecondary

modul ation synbol &aﬁfce mé:e%&%%%%m \Ptﬁa b byt &%econdarfr%iﬂﬂ: ar 40
Modul ati on synbol

e fer o7 U5y e Bl s b cne ¢ he 1 act o1 most - ecent
and co the fiigt or ollae¥igure 9p, abllédr }cbpaldmd afidOburstfrarhe) iscBbhstragetb dor of
each group of i XnaAURIBISHPVrSa Pithe CorlsNiifg! oFOElght rfe PHIRGy wrHific PAHd o
of time required ggcogutlgrv : a}flc An eQ-asure indicator bit is provided with a reserved bit.
The mixed mode bit is set to 1. The frame mode bits are set to 0110 to
indicate that the data present in the packet is eighth rate primary traffic plus
15 secondary traffic. There are 20 bits of primary traffic, 241 bits of secondary
traffic., 12 frame quality indicator bits and 8 tail bits.

In Figure 9q, a 14.4 kbps blank and burst frame is illustrated for
transmission of secondary traffic. An erasure indicator bit is provided along
with a reserved bit. The mixed mode bit is set to 1. The four frame mode

20  Dbits are set to 0111. There are 261 bits of secondary traffic, 12 frame. quality
indicator bits and 8 tail bits.

Figure 9r illustrates a 14.4 kbps dim and burst frame for the
transmission of eighth rate primary data, secondary and signaling traffic.
An erasure indicator bit is provided with a reserved bit. The mixed mode
bit is set to 1. The frame mode bits are set to 1000 to indicate that the data
present in the packet is eighth rate primary data, secondary and signaling
traffic. There are 20 bits of primary traffic, 221 bits of signaling traffic,
20 bits of secondary traffic, 12 frame quality indicator bits and 8 tail bits.

Figure 9s illustrates a 7.2 kbps dim and burst frame with quarter rate
30 primary and secondary traffic. An erasure indicator bit is provided. The

mixed mode bit is set to 1. The frame mode bits are set to 011. There are 54
bits of primary traffic, 67 bits of secondary traffic, 12 frame quality indicator
bits and 8 tail bits.
Figure 9t illustrates a 7.2 kbps dim and burst frame with eighth rate
35 primary and secondary traffic. An erasure indicator bit is provided. The
mixed mode bit is set to 1. The frame mode bits are set to 100. There are
20 bits of primary traffic, 101 bits of secondary traffic, 10 frame quality
indicator bits and 8 tail bits.

[34]
wm
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PCT/ US96/ 00673 15. apcl-ati-on
synbol is referred to as a "Wal sh synbol " interval and is

approxi mately equal to 208.333 [err]s. The period of tine associated with
one- S rth of the nodul ation synbol is referr "Wal sh
chi p" and w&I%né‘rggpprom matel y equal to 3.2552083333. [err smﬁ‘

Each nmodul ati on or Wal sh synbol is out put,<f rom nodul ator 26 to one

i nput of a nodul o-2 adder, exclusive-OR gzé’te 28. The Wal sh synbol s are

Oﬁt put fromf modul alF@guratQu_ai_xllﬁS&Qte&ﬁﬁz%b smmﬁwgﬁﬁsmmmm Stcwﬁbl
chip rate o ps r ong
code generat or %f&g\fvjﬁ%chme%gsr‘%%gg&g&%g?&t lé ‘gﬂgggnghsezzg{g &,9891, @gét
referred to as*othen‘srfgamﬁd@%H%ﬁﬁ%seﬁtﬁ ep'Eh%f?l?Gﬁ smfswcenda;ru' t 32.
The | ong code @ﬁﬁu,e]mfeaméquaﬁ naicafarg;ﬁig@hatsnfaﬂaﬁtsls at a chip rate four

Gate 26 cortbi nes. 1 FEVESY ﬁ%*aﬁ‘ﬂé’#'gﬁ? kg %mv%?ua% A T e
chip rate of 1PUm@Ry kaffic. seeondary and sigralingygaffise cAncayasure dndisatortbitris shif t
of as tequenc;eI Providudyt l‘h@[ﬁﬂﬁcé&rl En?eode bit i Retofo §n¢H§i5f|r%%@%6a@®1tb)ér@ skt fear
S B ol o b SR Bt
+ x[err] + x[esecpndary[teaf equahtv indicator bits apfi&tail bitsx[ err] + x[err] +
)E I[ eL ;]e ; 7<Iic|!elrJ g 1+ Highrel 9w mgértfigtgs Ia ﬁw{f EE[?Q difn)ggtﬁ;llhllrsf"frame with ei hth rate (4)
co?rpr i sed of af"ég\aag rﬁ% g %éﬁé rsgf%}d%éﬁ E SIRGULE Pfﬁg‘%qﬂ géte’?, tPfS}ﬁldeQ
The mixed mode bit is set to 1. The frame mode bits are set to 10. There are
20 bits of primary traffic, 32 bits of secondary traffic, 8 frame quality indicator
bits and 8 tail bits.
15 Figure 9x illustrates a 3.6 kbps blank and burst frame with secondary
traffic only. An erasure indicator bit is provided. The mixed mode bit is set
to 1. The frame mode bits are set to 11. There are 52 bits of secondary traffic,
8 frame quality indicator bits and 8 tail bits.
Figure 9y illustrates a 1.8 kbps blank and burst frame with secondary
20 traffic only. An erasure indicator bit is provided. The mixed mode bit is set
to 1. There are 20 bits of secondary traffic, 6 frame quality indicator bits and 8
tail bits.
The previous description of the preferred embodiments is provided
to enable any person skilled in the art to make or use the present
25 invention. The various modifications to these embodiments will be readily
- apparent to those skilled in the art, and the generic principles defined
herein may be applied to other embodiments without the use of the
inventive faculty. Thus, the present invention is not intended to be limited
to the embodiments shown herein but is to be accorded the widest scope
30 consistent with the principles and novel features disclosed herein.

WE CLAIM:



Section 70 is conprised of a sequence of shift registers prnd—fedd
adders 25 (typically exclusive-OR gates) coupl ed’ t oget he Hi$ SjéEE—Tr

e o 0 RN 2%, it

42-bit wide maskygsmiged from‘mask &irtui PCTRSEbde? 72
isconprised of a series of input AND gates 74[err] - 74[err] 30 havi ng
one input for receiving a respective mask bit of the 42-bit w de mask.

The ot her input of each of AND gates 74[err] - 74[err] receives the output
froma corresponding shift register in section 70. The output of AND gates
74[err] - 74[err] are nodul o-2 added by adder 76 to forma single bit

out put for each 1.2288 MHz cl ocking of t shift registers of section
70~ Adder 76 is typically 35 constructed Wcaded arrangenent of
excl usive-OR gates as is well known i rt. Therefore, the actual

out put PN sequence is generated by the nodul 0-2 addition of all 42
masked output bits of slequelse @emaunication Svstem, a&&eﬂi&ﬁ%rltfhnﬁr@tlﬂih a7frame

The nmask used for &hg tFI\c'\tsaoEl?édlla@go§ggtlrled¥t%{:ﬁ4 de%ps % ge ??r{ ‘H q s ofC A see\e‘o

type on which the no MmN Cat
96/ 22639 comprising the steps of: PCT/ US96/ 00673
16 Fi gure 14 an i nitetcedvingadaiddatarfearhent i on i s provi ded from

m croprocessor 18 generating a set of parity check bits and tail bits in accordance with

6 said data rate set of said data frame;

encoding said data frame where in the encoding rate of said encoding
8 is determined in accordance with said data rate set of said data frame; and

transmitting said encoded data frame.

2, The method of Claim 1 wherein there is a multiplicative factor
between rates of rate set 1 and rates of rates set 2.

N~

3. The method of Claim 1 wherein said encoding rate for rate set
2 2is inversely proportional to said multiplicative factor.

_—/
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to generator 30 and circuit 32. Cenerator 30 is responsive to the
initializatioo information for initiglization of the circuitry Mgk 32 ig

al sp responsive to the initialization information, which indicates the
mask type 5 to be provided, to output a 42-bit mask. As such, mask circuit
32 may be - configured as a nenory which contains a mask for each

corauni cat i 8¥P 962268 hannel type. Figures 8a - 8c provi de anPEWESRGI0PE7Y
definition of the maski ng bits for each channel type.

Specifically, when comrunicating on t fAccess Channel ,xthe mask 10 is
defined as illustrated in Eigure 8a, |N"Ihe Access Chang mask, mask bits

M24 t hrough MA1l are setzt are set to
t he chosep r] —-are
setr to the ""\, H.el| t
range typically Eﬂérrgare
"set to the regi{ e S | sk
bits Merr] thr ferr] P A e
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station uses oneof—two | ong rt--8N: a

station' | ectronic rial

nunmber (ESN); and ni que for each ;npbrLE]
i dentification nu | ephong} & Sngnber of
the nobile stationf In the publi p £ &= tlhrough
Merr] are set to |0,' and the mhsk i ugh Merf] gré det to
t he nmobi | e stption ESN val ug¢. <28 = [ urt her pnvpsforjed t hat
a private long codge may be inple i rated i h FRdprd 8c.
The private |long cpde w il provi curity [n®hat |it will
only be known to the base statio stati ol T private
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be set to according to a mmg&ﬁgmeg%ﬁgéﬁl gnment schene.

Referring.back to Figure 1
provi ded as one input to eé m,mm' H ir of nodul o-2 adders,REBMCEBi ve-

OR gates 34 and 36. The ot ch of gat es 34 afd—36—are second
35 and thi g fsyz?gquences are | and Q channel "short codeserniRetess i vely
generated by | Q Channel PN generators 38 and 40. The Reverse Access
Channel and Reverse Traffic Channel is therefore OQPSK spread prior to
actual transm ssion. This offset quadrature spreadi ng on the Reverse
Channel uses the sane | and Q PN codes #32t he Forward Channel | and Q

WD 96/ 22639 < :

pCT/ Us96/ 0067 FIG. 2A 192 BITS - 20 MS ot PN
codes. The | apRINDARY cd desl(cjener ated by gendrARITS gganﬂo f{e of

length 2[err] gRARFIE Pl of fset—Ttodes~ Wt TgSpect to
t he Forwar d nel | Kdr pur poses of furth1e7r1 under st andi ng, 2the

For war d ChaygR )plgﬁi signar 15 generated 1or_eacn pase starron. Each

base station 5 "pilot ch | signal is BRIMARYWYRAFFIC and Q PN EodEs as

j ust nentioned. Base ation | and Q PN codes are offset from one
another, by a shifting of t he code sequence, so as to provide a
di stinction between base station transm ssion.” The generating functions
for the | ahd E&]:I%E Phligdes shal | bel‘ﬁsl?.{]fg-lfdﬂﬁds >
<
BURST WITH 167 BITS
PRIMARY AND
SIGNALING '] 11} 2 80 1 86  [12]8
TRAFFIC . MM BF TT TM  PRIMARY SOM SIGNALING F T
(96KBPS) =] =0 =0 =00 TRAFFIC TRAFFIC
gﬁk %g < 192 BITS - 20 MS -
——
BURST WITH | 167 BITS
PRIMARY AND 5 '
SECONDARY | S I O S O A 80 87 12| 8
TRAFFIC MM BF TT T™ PRIMARY SECONDARY F T
(9.6KBPS) =1 =0 =] =00 TRAFFIC TRAFFIC
FIG. 2D . 192 BITS - 20 MS >
BLANK AND < 169 BITS >
BURST WITH
SIGNALING 11111 168 121 8
T%ﬁﬁc MM BF TT SOM SIGNALINGTRAFFIC = F T
06KBPS) | =1 =0
FIG.2E [€ 192 BITS - 20 MS >
BLANK AND | < 169 BITS ——>™|
BURST WITH
SECONDARY | 1| 1} 1 169 12| 8
‘RAON'EC MM BF TT SECONDARY TRAFFIC F T

=] =1
(9.6 KBPS) SUBSTIT UTE SHEET (RULE 26)



10 Plerr](x) = x[err] + x[err] + x[err] + x[err] + x[err] +

x[err] + x[err] + x[err] + x[err] + x[err] + x[err] +x1[\erlr] + 1.
(6) 15 Cenerators 38 and 40 nmay be constructed as is well known in the
art so as tQuogemagd’ OVi de an output sequence in accordancepinidde gyt i ons

(5) and (6). The I and Q waveforns are respectively output from
gates 34 and 36 where respectively provided as inputs to finite
i mpul se response (FIR) filters 42 and 44. FIRfilters 42 and 44 are
digital filters which bandlint the 20 3R8sulting | and Q waveforns. These
digital filters shape the I and Q wavefornms buch that the resulting
spectrumis contained within a given spectral mask. Filters 42 and 44
may be constructed agcgording to well known S&gital filter techniﬁges

: The Hary

and prefer i &3 desrted TrequerePIFRsgh

0" and 1ﬂﬁ)?g/t et ' B0BHS -gene-mf—ed—by—ﬁ)‘the AN

spreadi ng f&8KBBBs, Lare mapped into +1 and -1. respectively The

sanpling frekROME of the digital filter isgh 9152 Mz = 4 x 1.2288gMdd. An

addi ti onal PORMAT O 1 ith the I

digital waveforns shall be provided t%g‘i@ﬁtk?fn& fcal filters 42 andrd4.

Thi s particul ar sequence, referre 0 asS a naskl ng sequence, is the

output 30 generated by a data burst random zer. The maski ng sequence

mul tiplies the and Q binary waveforns to produce a ternary (-1, 0,
]

and +1) inpﬂgoege €yttt terd8 BT Sn20 M5, S
oUsty

di scussed p lagho—data rate for fra%'ﬁl‘?‘§i Qu-.on-the Roveorse g,
Traffic ChanmekBpPS at one of the rates of equal 9.6, 4.8, 2.4, or 1.2 ps

and 35 varipRAMEa [ranme-by-frane basis. Sipjce the franes are of a figjed

20 ns FORMANT for_both the Access Chann and the Reverse Traffilc
Channel , the nunber of I nfornati me shall be 192, 496,
48, or 24 for transm ssi on at dé‘@ﬁ"fé@s‘c’@“@f‘g 4.8, 2.4, or 1.Tg
kbps, respectively. As
- 24 BITS - 20 MS —>
FIG. 2H 16 BITS >
1.2 KBPS K
FRAME 16 8
FORMAT
PRIMARY TRAFFIC T
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described previously, the information is encoded using a rate 1/3 40
convol utional _encoder and then the code synbols shall be repeated by g

WO 96/ 22639 PCT/ US96/ 00673
18 factor of 1, 2, 4, or 8 for a data rate of 9.6, 4.8, 2.4, or 1.2
kbps, respecty The resulting repetition code synb I S, t hus
fixed at 28,?(%%%0I s per second (sps). This 28, 800 ?g@%ﬁ% S

bl ock interl eaved as previously described. 5 Prior to

transm ssion, the Reverse Traffic Channel interleaver output streamis
gated with a tine filter that allows tra#@®i ssion of certain

I nterl eaver output synbols and deletion of others. The duty cycle of the
transm ssion gate thus varies with the transmt data rate. \Wen the
transmt data rate is 9.6 kbps, the transm ssion gate allows all
interl eaver 10 FPpGy, 2 syghols to be transmitted_\Wen the transmt

rate is 4.8 g tHe transm gsion gate al 93 BIISne-har T of the
i nt'er | eaver WS%MOI sto F&Fﬂ?ﬁﬂmﬂZBﬁﬂSWﬁ?‘?he gating
H B TV| H = e Qo o1 N . =Yala

process oper g
(i.e., 1.25

control gro I%ggéb@j

@_nt rI

gated of f (i SECO RY anMMtTEdj'M PRIMARY he a’ssﬁﬁmﬂl‘DARfY an
and gated-of f JRMPEC| s r&flersbd=00 as TRAFFIC TRAFFIC
o8 e s ———>
IM
AND BURST |< 172 BITS
WITHRATE 14 | | [ { T >
PRIMARY AND — 20 128 1218
SECONDARY MM TT TM PRIMARY SECONDARYTRAFFIC F T
TRAFFIC =1 =1 =00 TRAFFIC
SO (e s ————
—
AND BURST < [72BITS
WITHRATE 18 [ | 2
PRIMARY AND 1 2 16 152 121 8
SECONDARY MM TT TM PRIMARY SECONDARY TRAFFIC F T
TRAFFIC =1 =1 =00 TRAFFIC
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AND BURST I( 2BITS
WITH 1 1 2
SECONDARY 168 2] 8
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data burst random zer function. The gated-on power control groups are

pseudo-randonm zed in their positions within the frane so that the actual

traffic load on the Reverse CDVA Channel is averaged, assum ng a random 20
distribution of the franes for each duty cycle. The gated-on power control

groups are SWUBE every code synbol input to the repetit'@% wg SS
shal | be tré%@;m'tted once wthout repetition. During tth gsg -of f
periods, the nobi |l e station does not transmt energy, thus reducing
the interference to other nolile stations operating on the sane
Reverse CDMA Channel. This 25 sy#bol gat2®y occurs prior to transn ssion
filtering. The transrg OTTgatTTg process i s not used when the
mobi | e station tFansmts on the Acgess @annel. Wien transmtting on
t he Access Chann the code@ynbol S~ A repeat
occurs tw ce) pri to transm ssion. & t .In the inplenentatipn
of the data burst randomi zer function, datasa r&ét random zer |ogic 46
gerierates a naski ng stream gqf—G~s—afe—i- b Ao y—prsk-out the
redundant data gerferated by g hecodeTepet itTom Thﬁmki—n-q- $t r eam
pattern is detergijned by thg franme data @ie and by g blockjoff 14 bifts
taken from the Ngng godegdEqigace “dgemp a&rd b 3@/ gegef at or 13Q. [These
mask bits are synchropized with fhe (daja flow @nd 't he datja ji 9
sel ectively masked byl thegsembits]lthrough the ogeration oflthe didital
filters 42 and 44., Wihin IY}0ic B6 the|l. 2288 | I'onY cofle s¢qudnde out put
from generator 30|isnput tjo a@d-®t|ghift rfoi ster h ®5 ghiffted 4t
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19 14-bit _latch exactly one power contral group (1 25 05} hefore—each— —
Rever se Traffic Channel frane boundary. Logic 46 uses this data al ong
with the rate i nput fromm croprocessor 18, to determ ne, according to
a predeterm ng6 al gorithm the particular power controbegigésoss | N
whi,ch the dataisS'to be 5 allowed to pass through filters 42 and 46 for
transm ssion. Logic 46 thus outputs for each power control group a '1l'
or ‘0" for the entire power control group dependi ng on whet her the
data is to ' t ('0') or pas$s through ('1'). At the
correspondi g rRRIMARKY, i ch al so uses the sane | ong code sequence
and a corr eqdpPRAPFICBITS |[determ ned for the frane, 10 deternmi nes the

appropri at e [poweQNIOYIt rol| group(s) in which the data is FIG.gtAsent.

The | channe output fromfilter 42 is provided directly to a
digital to anal og A) converter and anti-aliasing filter circuit 50. The
Q - channel d owever is out put mfilter a del ay nt 48
which a 15 on I ghip time N n ' hN Q at a.
The Q ch&Qn gl A FieM rq?g??é’gl,a N lil "f ' ﬁ&‘
anal og (D A) coprerter and antingligsfng fil cuit 52N\ Its
50 and 52 convert e digital datarto analog fo and filter e
anal og si gnal. Theg¥gnal s out put f ¥om circuits |50 and 52 are|pfovided
to Ofset Qu ? fase Shift Key 20 (OQPSK) noddl at or 54 wherg
modul at ed an{l oif TEl{?:transm'tter circuit jrcuit 56
anplifies, f N@r bquency upconvgrts the signal for
transmi ssion| THREMYBEG| s output fronjcircuitry 56 to ant 'for
comuni cat i ob-tq hasel st ation. It shoul d be pnderstood that
the exenpl ary enbocf ment of the v
OUTPUT MIXED OUTPUT PRIMARY OUTPUT PRIMARY
MODE BIT AND TRAFFIC BITS TO TRAFFIC BITS TO
PRIMARY TRAFFIC| | CRC & TAIL BIT CRC & TAIL BIT
BITSTOCRC & GENERATOR GENERATOR
TAIL BIT
GENERATOR
Y
COMPUTE CRC COMPUTE CRC '
BITS AND BITS AND GEI;‘;‘% XﬁBAIL
APPEND TO END APPEND TO END APPEND TO END
OF PRIMARY OF PRIMARY OF PRIMARY
TRAFFI{C BITS TRAFFIC BITS _| TRAFFIC BITS
GENERATE GENERATE
TAIL BITS AND TAIL BITS AND
APPEND TO APPEND TO
END OF CRC END OF CRC
BITS BITS
Y Y Y
OUTPUT FRAME OUTPUT FRAME OUTPUT FRAME
FORMATTED DATA FORMATTED FORMATTED
IN ORDER OF DATA IN ORDER DATA IN ORDER
MIXED MODE BIT. OF PRIMARY OF PRIMARY
PRIMARY TRAFFIC TRAFFIC BITS. TRAFFIC BITS.
BITS. CRC BITS CRC BITS AND CRC BITS AND
AND TA+IL BITS TAIL BITS TAIL;BITS
RETURN TO RETURN TO RETURN TO
FORMAT NEXT FORMAT NEXT FORMAT NEXT
FRAME OF _ FRAME OF FRAME OF
DATA DATA DATA
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25 present invention discusses the formatting of data for nodul ation and

transpission with raspect 1o a nobile station

the data formatting is the sanme-for a cel

modul ati on may be different.

present inveps
of .data r at es.

rates.

b#%ﬁgay be desi

gned 30

the first exenplary
transmtted in frames at the 9.6 kbps,

| t

shoul d he underst

ood that

base stati on,

In an inproved enbodi nent,

4.8

These rates conprise a set of data rates
rate set 1. In an inproved enmbodi ment off/22he present

primary traf
2.4 kbps and

however the

t he

to operate with two pbipsdeabdrye sets
enbodi ment,

kbps,

ficis
1.2 kbps

referred to herein as

i nventi on,

primary traffic can also be transmtted in franmes at the rates of 35 14.4

kbps, 7.2 kbps,
voeoders and ot h
to herein 4§
rates set 1

2 franmes of data
in the generati ¢
PCT/ US96/ 00673

quality indicator (

convol uti onal
detail bel ow

e

3.6 kbps and 1.8 kbps t Lgher rate
: e rates cgnprise a set of datla rates referred
| PRIMARYANDP | Transni sgi on of data Zr QVi dl at_rates within
MONAMIING |descri bed |previ ousl yf Transni ssion_of |rate set
| TRAFRICBIESds in a sifilar mannel QITRUL PYFA BNt fler ences
n dDIMAND WO 96/22639 ORDER OF MM BIT.
BURST) BF BIT. PDBIT. TM: flane
C@ bits, the allodation of b|tsBIf.BRIMARY arld the
codind of the frames. The differ epnd®RARRIE BIIScSOMJ i n
GENERATE BIT. SIGNALING
MIXED MODE TRAFFIC BITS TO
(MM) BIT CRC & TAIL BIT
MM=1 GENERATOR
GENERATE COMPUTE CRC
BURST BITS AND
FORMAT (BF) APPEND TO ENDj
BIT BF=0 OF SIGNALING
t TRAFFIC BITS
GENERATE
TRAFFIC TYPE GENERATE
(TT) BIT TT=0 TAIL BITS AND
APPEND TO
END OF CRC
l BITS
GENERATE ¢
TRAFFIC
MODE (TM) OUTPUT FRAME
BITS TM=00 FORMATTED DATA
7 IN ORDER OF MM
BIT. BF BIT. TT BIT.
TM BIT. PRIMARY
TRAFFIC BITS. SOM
GENERATE BIT. SIGNALING
START OF TRAFFIC BITS. CRC
MESSAGE AND TAIL BITS
(SOM) BIT *
RETURNTO
FORMAT NEXT
FRAME OF
DATA

FIG. 4B
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In the exenplary enbodi ment of the present invention, the frames of 5 rate
set_l._are convalutionallyv encoded at.a different rate than franes of rate

set. 2. Rate set 1 franes are convolutionally encoded at rate 1/3, while
rate set 2 frames are convolutionally encoded at rate 1/2. In the
exenpl ary I ment two separate convol utional encod nﬁﬁﬁonﬁf ovi ded.
Convol uti ona ogﬁrgigggr 22 is a rate 1/3 convol uti onal encodg’rb%for t g 10
encodi ng of rates set 1 franes and convolutional encoder 23 is a rate 1/2
convol utional encoder for the encoding of rate set 2 franes. Switch 21
recei ves a RATE SET signal from mi cropr d&@3sor 18 and accordingly directs
the frame to the correct convol utional encoder. It should be
noted that the encoded synbol rates from con ' encoder 23 are
28.°8 ksps, 14.4 ksps 7.2 ksps and 3.6 ksps |are the sane
provi ded from conyetst+erad—ergoder 22. Thi g all owg | on of
rate set 2 frames|PRIMARYIANID¢ convol uti ondl encodi eedMPUTECRCA™S to
proceed identical | yYSBEOMDARYbgd previously [for ratle sgrTd ANPES|

In the exenpl ary erfRAFFKIBITS e generator gol ynonilad speND THE
qual ity indicator|useDIMANPnertator 20 rate |set 2 flr gjEesicNALRSGT 0! | ows:
g(x)= x[err] + x][err]BﬂRg'lqr_r] + x[err] + x[lerr] +IX[EgA Brrs U

(7) frame qual ity indi cat-o g(x)=
x[err] + x[err] + +x[err] + x[err] 4 x[err] + x[erjr] + 1

(8) frame quality indicator; g(x)=
x[err] + x[err] + x[@ENERA'pHe r] + x +1 (9)
30 for the | MIXEDMODE quality indicdqtor; and g(x)=
x[err] + x[err] +[x +MM)BIT (10\

for the 6-bit fra qqqmglylnlcator and

i npl enent ati on of "€Nco enerate frang qualit 'DZEL |&1chr bits

usi ng these pol ynom al s |s the sane as thosg descri )ed DTO

END OF CRC
GENERATE. BITS
BURST
FORMAT (BF) |
BIT BF=0
l OUTPUT DATA IN
ORDER OF MM BIT.
BF BIT. TT BIT.
TS‘EEFE!%AT";E,E PRIMARY TRAFFIC
o BT, BITS. SECONDARY
= TRAFFIC BITS. CRC
BITS AND TAIL
BITS
GENERATE
TRAFFIC
MODE (TM)
BITS TM=00 ‘RETURN TO
FORMAT NEXT
FRAME OF
DATA
OUTPUT DATA IN
ORDER OF MM BIT,
BF BIT, TT BIT.
PRIMARY TRAFFIC
BITS. SECONDARY
TRAFFIC BITS TO
CRC & TAIL BIT
GENERATOR FIG. 4C
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A final distinction between rate set 2
franes and rate set 1 franmes is fthe inclusion of an erasure indicator

respect to rate set 1.

bit. An erasure indicator bit is a f eedback signal fromthe receiving
system of the conmuni cations device to 40 a renote transmtting device to

I ndi cate tha @9«%5&93 erasure has occurred. In the e 73
enbodi nent this bit is set when the personal station is’ unabl'e to
deci de upon the data rate of the received frane or errors are WO

96/ 22639 PCT/ US96/ 00673

21 detected. This bit nay be based HSh other forms of received signal
quality nmetrics such as received signal strength. In response the
renot e transmtting device can respond to strengthen its signal by

i néreasing its transm ssion energy or by decreasing its data rate. The
erasure bit may be set 5 by either mcroprocessor 18 or by an additional
el ement, erasbr@3i r6f ca1dn9 161 ¢93mRst 24P2sPabh 943 Bk @7 Wy QsPPﬁ@aS@s' n
conj unction w2t Bda GERAGE 130 163RASLRBESYSINGG0 132013341386 418 4507883 YSI4CHAS
the communi cali 88s 67 99Iddil cE63 193 ?snom) 291 323 355 387 Habl 451 Ugshsasnsipel ow
292 3245336 38814200432 484 5162548

illustrates t e3 orﬁseriﬂg 132 tﬁﬂelﬁﬁ
sets. As des e} al %£5 197 3r-§t 265293 B26r 35% 389 42045485 517 H4%ines
conprise 172 6 198 123026329 |3tlg 3583081432 434 48611183550

7 199 231 263 295 327 359 391 423 455 487 519 551

8 40
9 4]
10

104 136
3 105 137
106 138

168 200 232 264 296 328
169 201 233 265 297 329
170 202 234 266 298 330

360 392 424 456 488 520 552
361 393 425 457 489 521 553

74 362 394 426 458 490 522 554

11
12
13
14

15
16
17
18
19
20
2]
22
23
24
25
26
27
28
29
30
31
32

75
76
77
78
79
80
81
82
83
84
85

107 139
108 140
109 141
110 142
111 143
112 144
113 145
114 146
115 147
116 148
117 149

118 150
119 151
120 152
121 153
122 154
123 155
124 156
125 157
126 158
127 159
128 160

171 203 235 267 299 331
172 204 236 268 300 332
173 205 237 269 301 333
174 206 238 270 302 334
175 207 239 271 303 335
176 208 240 272 304 336
177 209 241 273 305 337
178 210 242 274 306 338
179 211 243 275 307 339
180 212 244 276 308 340
181 213 245 277 309 341

182 214 246 278 310 342
183 215 247 279 311 343
184 216 248 280 312 344
185 217 249 281 313 345
186 218 250 282 314 346
187 219 251 283 315 347
188 220 252 284 316 348
189 221 253 285 317 349
190 222 254 286 318 350
191 223 255 287 319 351
192 224 256 288 320 352

FIG. 5A

363 395 427 459
364 396 428 460
365 397 429 461
366 398 430 462
367 399 431 463
368 400 432 464
369 401 433 465
370 402 434 466
371 403 435 467
372 404 436 468
373 405 437 469

374 406 438 470
375 407 439 471
376 408 440 472
377 409 441 473
378 410 442 474
379 411 443 475
380 412 444 476
381 413 445 477
382 414 446 478

383 415 447 479
384 416 448 480
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491 523 555
492 524 556
493 525 557
494 526 558
495 527 559
496 528 560
497 529 561
498 530 562
499 531 563
500 532 564
501 533 565
502 534 566
503 535 567
504 536 568
505 537 560
506 538 570
507 539 571
508 540 572
509 541 573
510 542 574
511 543 575
512 544 576



tail bits, 4800 bps frames conprise 80 information bits, 8 frame quality
indicator bits and 8. tail bits. 2400 bps frapes copprise 40 loforoation

bits and 8 tail bits, and 1200 bps frames conprise 16 information bits
and 8 tail 15 bits. For rate set 2 franmes, 14,400 bps frames conprise 267
I nformation erasure indicator bit, 12 frame qualipkyebéddi cat or
bits and 8 t‘glb}gé%@s, 7200 bps frames conprise 125 in?ormatlon bits, 1
erasure indicator bit, 10 frame quality indicator bits and 8 tail

bits, 3600 bps franes conprise 55 information bits, 1 erasure
indicator bit, 8 frame quality indicatol0/82ts and 8 tail bits, and 20

1800 bps franes conprise 21 information bits, 1 erasure indicator bit, 6

frame quality indicator bits and 8 tail bits. 25

TABLE |1 Nurrber of Bits per Frane
Rate Transni gsijgn 3ptab Fgsay cof {13 136 1199 f6PT7 | bhy 25810 es 351 273
Set_ Rate (Bppsy)7 33 49 16FigRIOT 113 129 145 161 177! 143 389 955 241 5’9‘ h73
1 9600 2 18 30250 66 B2 98 114 130446 162 178 1942210226 242 238 274
4800 99 18 3D 50 66 823808 114 130 146 162 178 194 210826 242 258 274
2400 48 19 3 51 67 83499 115 131 147 163 179 195 211827 243 259 275
1200 23 19 3% 51 67 83189 115 131 147 163 179 195 211827 243 259 275
14400 288 20 361352 68 84 1967116 132 148 164 180 196 212288 244 260 276
7200 144 20 36 52 68 84 1199 116 132 148 164 180 196 212228 244 260 276
3600 79 21 33 53 69 85 g91 117 133 149 165 181 197 213329 245 261 277
1800 3 E’I, 3 53 l 117 133 149 l 181 197 "13 29 245 261 277
Figures 9a-9y% i3j u 4 ; 82 | P 6(/\531
rate set 2. ki gig e 9 Oy e} ollg igf

i ncluded 30 7wi4i gt by ffpnge-p 1 ﬁgll 5l ,',3 t
(R; nixed nmgdeyy 40 Dyef S74 M ) g4 150 138 7b h-)’zso

i ndi cat or or 8CRX bad s 56F) 72 a881 6 152 168 ]84 200 ”16 237 248 264 2

9 25 41 57 73 105 121 13'7 153 169 185 201 217 233 249 265 281
9 25 41 57 73 89 105 121 137 153 169 185 201 217 233 249 265 281
10 26 42 58 74 90 106 122 138 154 170 186 202 218 234 250 266 282

10 26 42 58 74 90 106 122 138 154 170 186 202 218 234 250 266 282
11 27 43 59 75 91 107 123 139 155 171 187 203 219 235 251 267 283

11 27 43 59 75 91 107 123 139 155 171 187 203 219235 251 267 283

12 28 44 60 76 92 108 124 140 156 172 188 204 220236 252 268 284
12 28 44 60 76 92 108 124 140 156 172 188 204 220236 252 268 284
13 29 45 61 77 93 109 125 141 157 173 189 205 221237 253 269 285
13 29 45 61 77 93 109 125 141 157 173 189 205 221 237 253 269 285
14 30 46 62 78 94 110 126 142 158 174 190 206 222238 254 270 286

14 30 46 62 78 94 110 126 142 158 174 190 206 222238 254 270 286
15 31 47 63 79 95 111 127 143 159 175 191 207 223 239 255 271 287

15 31 47 63 79 95 111 127 143 159 175 191 207 223 239 255 271 287

16 32 48 64 80 96 112 128 144 160 176 192 208 224240 256 272 288
16 32 48 64 80 96 112 128 144 160 176 192 208 224240 256 272 288

FIG. 5B
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encoder tail bits (B). WO 96/ 22639
PCT/ US96/ 00673 22 |

Fiqure 9a, a 14.4 Kkbps frame is illustrated for transm ssion of full
rate primary traffic. One bit is provided for the erasure indicator bit
descri bed aQRy®nsis one reserved bit is provided. A m xed padskoddderd S set

tos zero to 1ndicate that the frame consists only of primary traffic
data. 265 5 primary traffic bits are then provided, followed by 12 frane
qgual ity indicator bits and 8 tail bits. In Figure 9b, a
14.4 kbps dimand burst franme is illusdl@2ed for transni ssion of half
rate primary traffic and signaling traffic. One bit is provi ded for

the erasure indi cator bi t and one reserved bit is provi ded The 10 m xed

node bit is s di at t other
than primry f| cp%l }? ar cate
the type tzssl 3th fr 70 0000
to“indicate 1 h da& t65 3th§e1 l"l
traffic and Shglilg| |1gg 26 34 t,g-af 0c58Tt5%r%aar 8t1§6 14Pp3 Srafflc
and 137 bits of 16i qgalig'gsir4d f 56 58 %3969 58 106091@15}!2' ﬁg/l%
frame quality2indi agt @s k34t 84'an90858aldﬁ gt 82 90 98 106 114! M2F1 VIV 90 a
14. 4 kbps dingand H8r <26 f34ank2i S0i 58 uBer F4eBX 090 98 106" FIASIT2S B3P MHS
quarter rate gr ilﬂmrI9 tX7af3S c4dhnfl s59n@7i rvg t8af91 c99 @02 bist133s131 139
11 19 27 35 43 51 59 67 83 91 99107 115123 131139
11 19 27 35 43 51 59 67 75 83 91 99107 115123 131139
11 19 27 35 43 51 59 67 75 83 91 99107 115123 131 139
12 20 28 36 44 52 60 68 76 84 92 100 108 116 124 132 140
12 20 28 36 44 52 60 68 76 84 92 100 108 116 124 132 140
12 20 28 36 44 52 60 68 76 84 92 100 108 116 124 132 140
12 20 28 36 44 52 60 68 76 84 92 100 108 116 124 132 140
13 21 29 37 45 53 61 69 77 85 93 101 109 117 125 133 141
13 21 29 37 45 53 61 69 77 85 93 101 109 117 125 133 141
13 21 29 37 45 53 61 69 77 85 93 101 109 117 125 133 141
13 21 29 37 45 53 61 69 77 85 93 101 109 117 125 133 141
14 22 30 38 46 54 62 70 78 86 94 102 110 118 126 134 142
14 22 30 38 46 54 62 70 78 86 94 102 110 118 126 134 142
14 22 30 38 46 54 62 70 78 86 94 102 110 118 126 134 142
14 22 30 38 46 54 62 70 78 86 94 102 110 118 126 134 142
15 23 31 39 47 55 63 71 79 87 95 103 111 119 127 135 143
15 23 31 39 47 55 63 71 79 87 95 103 111 119 127 135 143
15 23 31 39 47 55 63 71 79 87 95 103 111 119127 135 143
15 23 31 39 47 55 63 71 79 87 95 103 111 119127 135 143
16 24 32 40 48 56 64 72 80 88 96 104 112 120128 136 144
16 24 32 40 48 56 64 72 80 88 96 104 112 120 128 136 144
16 24 32 40 48 56 64 72 80 88 96 104 112 120128 136 144
16 24 32 40 48 56 64 72 80 88 96 104 112 120128 136 144

OO 0000 N~ N~ AL LN LR bR WW

FIG. 5C
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provided for the erasure indicator bit and one reserved bit is provided.

The mixed npde bit is set to 1 The frame nnde bits are sot t.0.0001 to
i ndi cate 20 that the data present in the packet is quarter rate primry
traffic and signaling traffic. There are 54 bits of primary traffic
and 207 bit f _signaling traffic. The franme is acco 12
frame qual i?’?gf'ﬁ%lr’%ator bits and 8 tail bits. %i‘ﬂis&ﬁg?%l gure -
9d, a 14.4 kbps dimand burst frame is illustrated for 25 transm ssion of
eighth rate primary traffic and signaling traffic. One bit is provi ded

for the erasure indicator bit and one t222rved bit is provided. The

m xed node bit is set to 1. The frane node bits are set to 0010 to indicate
that the data present in the packet is eighth rate primary traffic and
signal i ng traffic. The frame has 20 bits of primary traffic and 241
bits of signalli n@ 3® 13af7i2l a2 23R 35 4P 45 a4 Hab7t Hli A8l 69tor bits
and 8 tail bitls. 9 13 17 2] n23: r¥3 037 41 145 44%bp3 HT ahk 8Hd6Bur st

frame is illudtrad e(g fb} 17 21 2 %sB‘bn4bf4§| $n 7t phi c690ne bit
is provided fdr the %rb3uld 21 5 hdiadbr4bi 45 r9§d6 it is
provi ded. The i ed t2 s- 9 33 37t l145 s are set
to 0011 to i nc{i cgegh e,, k gnal I ng
traffic. Therelase 119 61 6 uallty
i ndi cator bit t a4 I -,7 frame
2 26 3 38 4 4 6

is illustratesh fgg mamnygsgonzgfg, 2 agt gopggnggyér% f|7g onI y. An
erasure indicaf org byg 1§ IPSOZ* 8¢ 3gh 94”5893 46 50 54 62 66 70

10 14 26 30 46 50 54 58 62 66 70

10 14 18 "" 26 30 34 38 42 46 50 54 58 62 66 70
10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70
10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70
10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70
11 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71
11 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71
11 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71

2 6
2 6
2 6
2 6
2 6
3 7
3 7
3 7
3 7 11 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71
3 7 11 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71
3 7 11 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71
3 7 11 1519 23 27 31 35 39 43 47 51 55 59 63 67 71
3 7 11 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71
4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72
4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72
4 8 12 16 20 24 28 32 36 40 44 48 S2 56 60 64 68 72
4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72
4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72
4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72
4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72
4 B8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72
FIG. 5D
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WO 96/ 22639
PCI/US96/ 00673 23 nnde bit

is_set to 0. There are 124 bits of primary traffic provided, 10 frane
quality indicator bits and 8 tail bits. In Figure 99, a 7.2 kbps
dimand burst frame is illustrated for transm ssion ofl,%&@ksrate
primary t r af NORLR signaling traffic. An 5 erasure indi‘cator |.{ IS~
provi ded. The m xed node bit is set to 1. Three frame node bits are
set to 000. There are 54 bits of primary traffic, 67 bits of si gnal i ng
traffic, 10 frame quality indicator bits ph 8 tail bits. In
Figure 9h, a 7.2 kbps dimand burst frane 1s illustrated for

transm ssion of eighth rate primary traffic with signaling traffic. An
erasure 10 indicatr bit is provided The mxed node bit is set to 1.
Three franme node < dldsare sek £Q Q0L _There are Z.chLt_S,—,OLQ!J;iBW'
traffic, 101 bits of & DE-SSRABE SIE —EeEi & \E Shg Tat or
bits and 8 tail bit§eS FrFF gure—or & ps—bF & &&|bur st
frame is iIIustrateijjm 1S S+ i ' erasure
Indicator bit is prpwiced e frame
mode bits are set tf DI ic, 10
frame quality indicald i, a
3.6 kbps frame is i|lRSH primary
traffic only. An eraglLg- ode bit
Is set to 0. No fra P 0
primary traffic, 8 1
In Figure 9k, a 3.6
transm ssion of eig
erasure I ndi ca
frame node bi t
32 bits of signal.tn
tail bits.

il lustrated for
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data present in the packet is quarter rate primary traffic plus secondary

traffic _Ihereare 54 Dits of pripgary traffic 207 hits of secondary
traffic, 12 frame quality indicator bits and 8 tail bits. 10

In Figure 9p, a 14.4 kbps dim and burst frame is illustrated for

transm ssi og .Qf rame consisting of eighth rate primary | nd
secondary t&gf‘;ﬁ%’; An erasure indicator bit is provided V\Aﬁ%%;‘?og‘sérved
bit. The m xed node bit is set to 1. The frame node bits are set to
0110 to i ndicate that the data present in the packet is eighth rate
primary traffic plus 15 secondary trafF}ﬁ. There are 20 bits of primary
traffic, 241 bits of secondary traf) Ic., 12 frame quality indicator

bits and 8 tail bits. In Figure 9q, a 14.4 kbps bl ank and bur st
frame is illustratedr+e 55048 ecenday traffic. An erasure
indicator bit is propigs aio_ng,_c-mt_bg.rgs,eue_dgit. The m xed node
bit is set to 1. The| BRISE FE mHED = EZ Br S&| to 0111. There are
261 bits of secondar P FPHFIFE Pz Frame goati ty= S S Andicator bits and 8
tail bits. ne tg_e:gggl_-gsﬁr-aéegﬁﬂ{c_dgﬁbps di m and bur st
frame for the tHEGES I@E H Zex tﬁ\ggafr_o;r_t_agl data, secondary and
signaling traffic. erasureindrcator bitT TS prlovided with a
reserved bit. The mi k&S (EQEEJ%E%EEEQZE%’% frame node bits are
set to 1000 to indi chiaEE EETUSASE 2 S BFEE® IRt he packet is eighth
rate primry data, SpepL ry 2pdsignaling _ traffijc. There are 20 bits
of primary traffic, 22215@%){: grrgl-_r-%g %%@5: 20 bits of
secondary traffic, 1P HnRE &Ry rRies tS 2R 8 tail bits.
Figure 9s illustratepgasf=2sIbpscim-and burso Lramg i th quarter rate 30
primary and secondar y3gHEfE S B Hami@ 3 FILCAtSSB|t is provided. The
m xed node bit is se tg} snghe T ane Tode B Ps~are s to 011. There are
54 bits of pri SR - ERER IE SEamdmS] traffic, 12 frame
qual ity indicator T§r 1L EIRBEAFTEIZIE=RSES Fi gure 9t
illustrates a 7.2§bas,gmér&gjg§t_féa_,n13WLh el ghtll rate 35 primary
and secondary traffi ¢t RCFES R & i 2i® melvi ded. The
v rreg SOCEEEERYITET IEII g
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m xed node bit is set to 1. The frane node bits are set to 100. There are

20 bitsaf prinpry traffic 101 bits of secondary traffic 10 fraoge quality
i ndi cator bits and 8 tail bits. WD 96/ 22639
PCT/ US96/ 00673

Figure 9u Il&ﬁﬁ%ﬁéﬁ s a 7.2 kbps blank and burst frane mﬁth ondary
Feho

traffic onl %sure indicator bit is provi ded. The m Wit is
set to 1. The franme node bits are set to 101. There are 121 bits of
secondary traffic, 10 franme quality indicator bits and 8 tail bits. 5
Figure 9v illustrates a 7.2 kbps dimand burst frame with eighth rate
primary traffic, secondary and signaling traffic. An erasure indicator bit
I's prOV|ded The m xed node bit igggt to 1. The frame node bits are
sef to 110. There are 20 bits of primary traffic, 81 bits of signaling
traffic, 20 bits of gpﬁ‘ﬁhry'TTaffl E‘Trﬁnﬁ‘quallty I ndicator bits
and 8 tail bits. 10 \Figure 9w il tr a3 _/kbps di m and bur st
frame with eighth rate rimary traf d‘ e }gary traffic. An
erasure indicator bit is proﬁided. ~ p bit is set to 1. The
frame node bits are set {to 10. The é; :0 byt of primary traffic,
32 bits of secondary trgfficl 8 fra iyt ilgel Eaf of bits and 8
tail bits. 15 Figere~e}-Ox—i- Hlakes al g kag bl ank and bur st
frame with secondary Y 5
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traffic only. An erasure indicator bit is provided. The m xed node bit is

set to 1. _The frane mode hits.are set.tao-11 _Therg ot b2 bictes—af
secondary traffic, 8 franme quality indicator bits and 8 tail bits.
Figure 9y illustrates a 1.8 kbps blank and burst frame with secondary 20
traffic onl asure indicator bit is provided. The "H%ﬁﬁ)ﬂﬂaﬁq it is
sat to*f%ée are 20 bits of secondary traffic, 6 frameS quasibty

i ndi cator bits and 8 tail bits. The previous description
of the preferred enbodi nents is provided to enabl e any person skilled
in the art to nmake or use the present 2H22invention. The various

nodi fications to these enbodinents will be readily apparent to those
skilled in the art, and the generic principles defined herein may be
applied to other enbodi nents w thout the use of the i nventive faculty.
Thus, the present invent i AGCESS GHANNEINHONG CODE MASK ed "to the

enbodi nent s
consi st ent
WE CLAI M

own herein but ,js0t0 he ageorged the y\,ideét scope 30

urco Uroul cu T1iIcr criur.

PCN|. REG_ZONE PILOT_PN

ACN

FIG. 8A

PUBLIC LONG CODE MASK
] 32 3] 0

HEADER , ESN/PERMUTED ESN

FIG. 8B

PRIVATE LONG CODE MASK
4] 40 39

HEADER PRIVATE LONG CODE

FIG. 8C
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CLAI M5 1. In a communi cati on system a nethod for

transoitting a first data frane at a_date ¢ at-e—iRcltded—i-tdifm—irf—t—t-St—
predeterm ned data rate set of a set of rate sets, conprising the
st'eps of: receiving said data frane; generating a set
of parity check bits and tail bits in accordance with a franme rate of
sai d first wiaverbavane; encodi ng an augnent ed dacwusscoessderi ved
fromsaid first data frame, said parity check bits, and said tail
bits, wherein an encoding rate of said encoding is determ ned in
accordance with said first predetermnl% ,plata rate set of said first data
frame; and transmtting sai'dencoded augnented data frane.
2. The nethod of Claiml further including the step of transmtting a
second f me at a selected data rate included within a second
pr-edet er m ne datat rates wh‘%ﬁiﬁw
factor betvveemggmpon I n ata rates of said” | rst predeterm ngd
data rat ePRHMAWTR@iFh@ coaﬁredeterm ned dat a -ﬁatEdT§e'r__’T 3.
The met hod of I TCOoyT™ Tg—Tatesassocrat ec-rrtir—sardrtrrst
pr edet er m ned ata rate et| arlld slajd second predetZﬁSm ned dat a rai Ms& are
rel ated by an encodi’ ng ac lﬁfvi | nver:fEﬂ: roportTomat—to—sard
mul tiplicative factor. R ?‘E ABMTRAFFICon syst &m Ta
met hod for transmtting a first 52t a frarre at a given data rate
i ncl uded wit IFBGa 9Br st predeternined set of data rates, conprising
the steps of: gCervimg—Sard—first 288 BITS ame—armd—=fT=mePMat e
i ndi cati oanﬁ]sjg?oo Bé%sist-lh re\/\k 267 BITS ——————>>
WITH RATE 12
PRIMARY AND | 1| 1] 1 4 124 137 12| 8
SITGRI‘L%EG E RMM FM  PRIMARY SIGNALING F T
| =1 =0000  TRAFFIC TRAFFIC
FIG. 9C - 288 BITS ->»
14400 BPS < 267 BITS ——>
DIM AND BURST
WITH RATE 1/4 11141 4 54 207 12] 8
PRIMARY AND

SIGNALING E R MM FM PpPRIMARY SIGNALING F T

TRAFFIC =1 =0001 TRAFFIC TRAFFIC
FIG 9D 288 BITS >
14400 BPS € 267 BITS ————>
DIM AND BURST
WITH RATE 1/8 1111 4 20 241 12] 8
PRIMARY AND

SIGNALING E R MM FM PRIMARY = SIGNALING F T

TRAFFIC =1 =0010 TRAFFIC TRAFFIC
FIG. 9E =3 288 BITS - > -
14400 BPS — 267 BITS ———>
BLANK AND
BURST WITH 1] 1! 1 4 261 121 8
SIGNALING :
TRAFFICONLY E R MM FM ~ SIGNALING F T
=1 =0011 TRAFFIC
FIG. 9F 144 BITS i
7200 BPS - 125 BITS
PRIMARY TRAFFIC
ONLY 111 124 10{ 8
E MM PRIMARY TRAFFIC ¥y T
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generating a formatted data frame by formatting said first data frane in

accordance with a predetermned foromt correspondingto-said frane rale——
i ndi cati on; encoding said formatted data frame; and

transmtti ng said encoded formatted data franme.

27 4 onmuni cati on system a nethod for transpLii.l rst and
second dat aw g‘ﬁé@’gat first and second data rates, respect%t’f’%mosé!fd first

and second data rates being respectively included first and second
predeterm ned sets of data rates, conprising the steps of: receiving
said first and second data frames and fior2t and second frame rate
I ndi cations respectively associated with said first and second data franes;
generating first and second formatted data frames by formatting said first

and second dat Q@ [ nlg:m_dauce with first

formats correslgg)%l ng ald first and second f@%@ﬁate I ndi cati

respecti velé encodi ncm %m_dmrf ra:ts;
and IMH%ND&‘JR%TS T T Tan o=

frames. WITHRATE 18 conin|ni clti 8n system54a met fod for 6Fransmi} 10 n§

i nf or mat i on PRIMARY AN cM FTol0 UdbeBLaTlun CONPT TSI e Steps
of : pr SIGNARING firs Wa f QJ I dﬁt alof a

traf f$1
first type; TRAFR§€nerating 3 for‘%{eed dRAFKIEame of ERAFEMet er mi ned

format using

FIG.9H |« 144 BITS >
7200 BPS s 125 BITS —————>

DIM AND BURST '

WITHRATE1I/8 | 1|1 3 20 101 10| 8

PRIMARY AND

SIGNALING E MM FM PRIMARY SIGNALING F T
TRAFFIC =1 =001 TRAFFIC TRAFFIC
FIG. 91 —— 144 BITS >
7200 BPS e 125 BITS
SIGNALING
TRAFFIC ONLY | 1| 1 3 121 10} 8
EMM WM SIGNALING F T
=1 =010 TRAFFIC
FIG. 9) o 72 BITS >
3600 BPS e 55 BITS
PRIMARY TRAFFIC
ONLY 1l 54 8| 8
E MM PRIMARY ' F T
= TRAFFIC
FIG. 9K 72 BITS >
3600 BPS < 55 BITS —————

DIM AND BURST :
WITHRATEI/8 | 11 2 20 32 8|8
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said first
frane _qua

data franme, said formatted data frame including at | east one
Lity bit. encoding said f

.

encodlng r
frame; and
7. The net
one tail b
6 further

I ncl udi ng
said forna
frane.
channel da
of-claim8
pr4 mary tr
data corre
REPLACEME

at e based upon a frame rate associated with said first data
transmtting said encoded formatted data frane.

h aim6 further including the step of ins ' | east

|Sg ﬁ?g&géld formatted data frane. 8. Thgéﬁggﬁgﬁﬁ%f claim

i ncludi ng the steps of: provi ding a second data frane

traffic channel data of a second type, and generating

tted data franme using both sagp¥irst and said second data

9. The nethod of claim6 wherein said first type of traffic
ta corresponds to primary traffic data. 10. The met hod

Wh Md fi tyne of traffic ch Qﬁﬁsdata rnrresr)onf;; to
afflg &?bg and jwh |n said second ty traffic channe
spond8 §econ ar raTT|c dat a. """“’{i

>8 g s TS
met hod of clalnﬁﬁq¥xere|n di[d1f|rst type of traf0ic channel data [6] 8
E MM PRIMARY F T
=0 TRAFFIC
FIG. ON
14400BPS | 288 BITS >

DIM AND BURST - 267 BITS ————>

WITH RATE 1/2

PRIMARY AND 1{1¢§1 4 54 137 12| 8

SECONDARY
TRAFFIC E RMM FM  PRIMARY SECONDARY F T
=1 =0100 TRAFFIC TRAFFIC
FIG.90 |« 288 BITS >
14400 BPS = — 267 BITS ——>

DIM AND BURST

WITH RATE 1/4 1l1]1 4 54 207 12| 8

PRIMARY AND

SECONDARY E R MM FM PRIMARY  SECONDARY F T
TRAFFIC =] =0101 TRAFFIC TRAFFIC
FIG 9P =3 288 BITS —
14400 BPS e 267 BITS ————>

DIM AND BURST

WITH RATE 1/8 11111 4 20 - 241 12! 8

PRIMARY AND

SECONDARY E R MM FM PRIMARY SECONDARY F T
TRAFFIC =1 =0110 TRAFFIC TRAFFIC
FIG. 9Q 288 BITS >
14400 BPS == 267 BITS ————>
BLANK AND
BURST WITH 1111 4 261 12 8
SECONDARY
TRAFFICONLY E R MM FM SECONDARY F T
=] =0111 TRAFFIC
FIG. 9R - 288 BITS .
14400 BPS - 267 BITS ———>
DIM AND BURST
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PRIMARY.
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corresponds to primary traffic data, and wherein said second type of

traffic_chgpne] data corresponds fo signaling traffic data

met hod of claim8 further
formatted data frane:

i ndi cator bit H oVi

biit indi cat W& 6P he incl

data within said formatted data frane, and

bits for identifying said
13. The nethod of claim®é6
said formatted data frame:

i ndicator bit prOV| d| ng an indication of frame erasure
ildentifying said first
14 The neth d

more frame nodpPIG}
dat a
bi'-ts further id fir

ding an indication of franme erasure,

12 The

conprising the step of including,
at least one tail bit,

within said
an erasure

ey e
tr

usion of said second type of nel

one or nore frame node

first and second types of traffic channel data.

further conprig2ng the step of including, wthin
at |l east one tail bit, an erasure

and one or
Ltajjl c _chann

or rmref ane
cTrv OC|ated

o claim12 mhereln a| on
Secon

with saldfPIMA ng
met hod of cl WIFHIRATEd/®i 1

III
e b|t:§7furthe 10

y
)ne3or re fdhne

identify a fPRIMARYt ANRIsoT 1@& Sard TSy pe O At Tian
dat a. SE@ONDA&YcomrEm i o%%yst eﬂ‘ MAREYhod fS&CQNBm tt |anT
conpri si ng t he TRAFECOS : FFIC
FIG.9T |e 144 BITS >
7200 BPS < 125 BITS
DIM AND BURST
WITH RATE 1/8 1]1 3 20 101 10| 8
PRIMARY AND
SECONDARY E MM FM PRIMARY SECONDARY F T
TRAFFIC =1 =100 TRAFFIC TRAFFIC
FIG. 9U 3 144 BITS —
7200 BPS € 125 BITS —————>
BLANK AND
BURST WITH 1j1 3 121 10§ 8
SECONDARY
TRAFFIC ONLY. E MM FM SECONDARY F T
= =101 TRAFFIC
%90-391%’ l( 144 BITS >
DIM AND BURST | I+ 125 BITS
WITH RATE 1/8
PRIMARY. 1j1] 3 20 81 20 10| 8
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SIGNALING =1 =110 TRAFFIC  TRAFFIC  TRAFFIC
TRAFFIC
FIG. OW - 72 BITS >
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DIM AND BURST
WITHRATE1/8 | 1|1 2 20 32 8
PRIMARY AND
SECONDARY E MM FM PRIMARY SECONDARY F T
TRAFFIC ONLY = =10 TRAFFIC TRAFFIC
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providing a first data frame including traffic channel data of a first

type: gepnerating a formatted data frame of a predetermi-Red—formata——m— " ro
said formatted data frame sequentially including an erasure

i ndi cator bit, a m xed node bit, one or nore

f ;;ame node gjtﬁ?ﬁ” a plurality of bits of said sbéidoeBnannel .
data of sai o0 type one or nore frame quality 1 ndicator
bits, and one or nore tail bits; encodi ng said

formatted data frame; and transmtting said encoded formatted data
frane. 22122 29 17. The met hod of

claim16 further conprising the step of including, within said formatted
data frane, a plurality of bits of said traffic channel data of a second

type between JH@.QYral i tee—ot—bits—of—said—tiaf] ;
first type and, Sg pne o0 frane quality |n °?§I%$ bits. 3 l 18
The “met hod of : 'A fulth conprising the step ncl udi ng, “wWithin

S&’Id formatt { ane a reserved DIt petween safd erasure |1 qg ltg'
bit and sai dCONDARY 2ER 20
E MM SECONDARY F T
TRAFFIC ONLY =1 R
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“19. The nethod of claim 16 wherein said traffic channel f,sagid first
type. corresponds to si gnal’i ng traffic. - - 20. T &Md@cﬁ zldOnﬁlzB
;fvvherei n said traffic channel data of said first type corresponds to
secondary traffic. 21. The nethod of claim18 \M'PE idqt i
channel data of said first type corresyp®s to signaling t mdl?ﬂmﬂgs
22. The nethod of claim 18 wherein said traffic channel data of said first
type corresponds to, secondary traffic. 23. The nmethod of claim17
further c i sy ng —ef— ' BIFS-ri-mr—ser a
frame, a ﬁr?&i bwﬁﬁﬁ%wd”mm hit an;a!fsaid

m wherein said tr

i xed
node bi t .9600 BPS 4. The method of clai fic ¢hannel

data of PRIMARY st[ Tyfpe corresponds toﬁrﬁy trattrc and I sai d
traffirmged)nj_ﬁal f said second type responds to si gn;“ g_iraffic.
25. The nethod of cI 17 whereln sal raiil C _channe ata of sal first
type corresponds to mary traffic an®PRIMARYWTBRARFYG affic chdhn® data
of said second type T®rresponds to secondary traffic. 26. The

nmet hod of claim 23 wherei-n said traffic channel data of said first type
corresponds to primary traffic and wherein said traffic channel data  of

sai d seco y corresponds to signaling traffic. 27. The gret hod
of claim H(&m in mpgm of—Sara >
9600 BPS | 172 BITS —S
DIM AND |
BURST WITH
) RATE 112 111} 2 80 88 12| 8
~ PRIMARY AND MM TT ™ PRIMARY SIGNALING g T
e SIGNALING =} =0 =00 TRAFFIC TRAFFIC
- TRAFFIC -
FIG.2c |« 192 BITS >
9600 BPS - ——172 BITS =
DIM AND .
BURSTWITH | | | 12| 40 128 12| 8
RATE 1/4
PRIMARY AND MM TT TM PRIMARY SIGNALING FT
SIGNALING =1 =1 =01 TRAFFIC TRAFFIC
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- < . 192 BITS >
FIG. 2d
. - —
9600 BPS _ 172 BITS
DIM AND
BURST WITH 111]2 16 152 12| 8
RATE 1/8 MM TT TM PRIMARY ST |
PRIMARY AND =] =0 =10 TRAFFIC TRARC F T
SIGNALING
TRAFFIC
HG. 2e < . 192 BITS - Z.*.' , H
0600 BPS | <€ 172 BITS— >
BLANK AND ' . —
BURSTWITH | 1| 1|2 . 168 12| 8
SIGNALING
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first type corresponds to primary traffic and wherein said traffic channel

vdat a . s sponds-to secondary traffchEP

30f REPL@@EME% od_of gcLaijm 17 further conprising the stLA MENT SHEET

i n¢| DoDesgripipn hPaee gt Of fipd data frane, a plurality of bi tg t]$ ffic

changeClaiiatsh of P28 MY @ ca"tvveens id plurality of bits of salé' fic

chcnlgpbraimhg(sbtpw% s@cB t'Vpel and s ®d one or nore frame quality

i ndi gRiaBEudtt s . paged ... §22%he bt hod of clai m 23 further conprising the

st ep of i ncl udi ng, Wlthl n gal d fermatted data frane, a plurality of bits of
-‘t-

traffj h ox1al lypE€IhIMSen said plurality of bits of said
BRNRECERTE..

tra Sal d second type and said one or nore franme quality
i ndicator bits. 30. The net hod of cI al m 28 wherein said plurality of
bits of trafficc p I d P

traffic, saidpl ural | ?J)mgﬁﬁlgc B %I{A aﬁoﬁgf al%?[mg Egsut e} Ea}r[flae—t ype
correspanc H&e&‘aﬁﬂﬁiclﬂ%dtwﬁvﬁﬁﬂ‘nl g ﬁr§tn§reﬂ€$eﬂnﬁiedr @ath triteOfet Oft$ s@f ofi fabé sbts,
channel data of saidt type correspond to secondary traffi

31. The wmmt;wgoth:ﬂapmfzg wherein said plurality of bits of trafflc

channel datarof .sai d f %%X@e correspond to primary traffic, said
plurality of Sﬁ%méfsaf ' frannel data of said second type correspond to
signaling t rafefnbfatmgrwse%aifcbaﬁtw ERd k! BitsOAndtat1Sbifd int doBbidafice” WHAE frafiR! At
said third t(}/pe correspond

of said first data frame;

encoding an augmented data frame derived from said first data frame, said parity

check bits, and said tail bits, wherein an encoding rate of said encoding is determined

in accordance with said first_predetermined data rate set of said first data frame; and
transmitting said encoded augmented data frame.

2, The method of Claim 1 further including the step of transmitting a second

data frame at a selected data rate included within a second predetermined set of data

rates, wherein there is a multiplicative factor between corresponding 'data rates of said

first predetermined data rate set and said second predetermined data rate set.

3. - The method of Claim 2 wherein_encoding rates associated with said first

predetermined data rate set and said second predetermined data rate set are related by

an encoding factor inversely proportional to said multiplicaﬁve factor.

4, In a commiunication system, a method for transmitting a first data frame
at a given data rate included within a first predetermined set of data rates, comprising
the steps of:

| receiving said first data frame and a frame rate indication associated therewith;
generating a formatted data frame by formatting said first data frame in
accordance with a predetermined format cérresponding to said frame rate indication;
encoding said formatted data frame; and )

transmitting said encoded formatted data frame.

L



secdndary traffic. 32. I.n a communi.cation system a hod for

transm tt| hg conprising the steps of: providing a fir EPH&@EIWWTaﬁﬂfIT
including ‘primary traffic channel dat a; generating a formaﬂt Matﬁ
frame of a predeternined format, said27formatted data frame.sequenti

I ncl udi ng an erasure indicator bit, a m xed

node bit, a plurality of bits of sald primary traffic channel
dat a, 5. In eneommumicatibnasystemal 2 tpethad far ¢ransmigting fgrst and

one or nor Ia¢a f ﬁ‘@él kAR Erstadrd
transmtti %g sal gggéngpg e& ?t fu.Stedt?\eaggl‘!"d&ﬂ.ldsaa‘ila rgfergakéﬂc

e _netho
cl ai m 32 f seqansd datnates being respeelyelyr m%&éﬁ |fo§f anl; seRen sPeYFa ‘?
dat a framese@ df%&a\fggsb&(;mpggmess@ﬁg gf:asure indicator bit and sai d

m xed mode bit. receiving said first and second data frames and first aid second frame
rate indications respectively associated with said first and second data frames;
generating first and second formatted data frames by formatting said
~ first and second data frames in accordance with first and second
predetermined formats corresponding to said first and second frame rate
indications, respectively;
encoding said first and second formatted data frames; and
transmitting said first and second encoded formatted data frames.

6. In a communication system, a method for transmitting information
from a subscriber unit to a base station comprising the steps of:

providing a first data frame including traffic channel data of a first type;

generating a formatted data frame of a predetermined format using
said first data frame, said formatted data frame including at least one frame
quality bit; o

encoding said formatted data frame at an encoding rate based upon a
frame rate associated with said first data frame; and '

transmitting said encoded formatted data frame.

7. The method of claim 6 further including the step of inserting at least
one tail bit into said formatted data frame.

8. The method of claim 6 further including the steps of:

providing a second data frame including traffic channel data of a
second type, and

generating said formatted data frame using both said first and said
second data frame.

9. The method of claim 6 wherein said first type of traffic channel data
corresponds to primary traffic data.

10. The method of claim 8 wherein said first type of traffic channel data

. corresponds to primary traffic data, and wherein said second type of traffic
channel data corresponds to secondary traffic data.
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34."A transmitter for use in a gonmini cations system said trm MENT EET
sconpri si ng: means for providing g first data frane incl um
channel data of a first type; ns for generatl ng a for t»wﬂ

datafranme | nol i HGe Aethedat SinlR BrhaR snid g Blpt of @i Sirhel QBR({ o
encodi ng scuirges t foeprickedry fraffie ckatta,amémbelrmg saadeieﬁaﬁédt}’fm%‘hf gaffiane
rans £oiSpEe ek %éfgé% ol ABhARE R, TSN i tter

of claim 34 further including nmeans for inserting at |east one tail bit
into said fornmal2.eduntmethodnef claim 8 furiter Jomprising nihet $epodf Hdpding

further in .providing a second data franme incl uding

traffic Ch%ﬁﬂp@%gq form?tta seconc?q{‘y and means for generating

said formtted dhteasfomertilibithg both said first and said second data

frame. 34 dgrzg@retlh@néﬁb{' Eﬁr?fgw h‘%ﬂghelﬁd‘ﬁh@fcﬁi 6f $raainfle erdstiref ype of
ri

traffic channel ata corresponds The

transmitter of @& Eixedanghe Rt ri“ééﬁad“ﬁ [‘Fy ?‘b?‘of‘r ‘é‘? paid éﬁ%‘?ﬂ%ﬁYPaa%f

for ][ ?Sponﬂ%éfﬁlcQghitiﬁél)’dété&frfthﬁé ggfaaforﬁ{a!temam fraf&]?a ,rgecond type of
raffic channel data corr onds sSec, affic

The transmitter B ’é\ql?? %é’?‘%‘aﬁ bétéi@ aﬁéii'}xwﬁesabﬁi %%f;?xf'xclicseg anr@eqs

dat a' cor r eggfapsfictchaphehdsata. traffi c data, and wherein said second type of

13. The method of claim 6 further comprising the step of including,
within said formatted data frame:

at least one tail bit,

an erasure indicator bit providing an indication of frame erasure, and

one or more frame mode bits for identifying said first type of traffic
channel data.

14. The method of claim 12 wherein said one or more frame mode bits
further identify first and second frame rates respectively associated with said
first and secend types of traffic channel data.

15. The method of claim 13 wherein said one or more frame mode bits

further identify a frame rate associated with said first type of traffic channel
data.

16. In a communication system, a method for transmitting comprising
the steps of: -
providing a first data frame including traffic chan.nel data of a first type,
generating a formatted data frame of a predetermined format, said
formatted data frame sequentially including
an erasure indicator bit,
a mixed mode bit,
one or more frame mode bits,
a plurality of bits of said traffic channel data of said first type,
one or more frame quality indicator bits, and
one or more tail bits; _
encoding said formatted data frame; and
transmitting said encoded formatted data frame.

AN



traf—f—l—e—channel_ﬂatarcorresponds to signaling traffic data.
The transmtter of claim36 further conprising

'aﬂC'e Eﬂwﬂu"mwuﬂum formatted data frame: Onprising TEPLACEMENT SHEET

it providing an indication of frame erasurlef JUL
mi xed mode bit

i ndi cative of the inchgsion of said second type of traffic
channel data within said formatted data frame, and one or nore frane

node bits for identifying said first and second types of traffic channel
dat a. 41. The transmtter of claim 34 further conprising neans for

including, wthipn spidd&thoatéedadat B FhaRBr com nslﬁ gg%leufcﬁ'ui it

an erasure indicator bit providing an indi atl ra ur
one or ror ¥ithgsal ?‘i k1'FHE547|1a| Plara %8 tqufssf’“{T?FB ‘b?h Wlf“ﬁ&a

channel dabfa second t péZbetWEQntsfa@@i‘pmﬁlﬁy Qf b‘;tls.acbﬁYSa‘IQ tedfficetiargel datnofor
rmrefrarren%aé EY 3 ‘ﬁr |dent|f¥f|r a]g fﬂff grarrerates
respect i vePPaESELYRE apd onggrdmp; A, quakity 1?%}85 Wt traffic
channel dat a. .
18. The method of claim 16 further comprising the step of including,
within said formatted data frame, a reserved bit between said erasure
indicator bit and said mixed mode bit.

19. The method of claim 16 wherein said traffic channel data of said
first type corresponds to signaling traffic.

20. The method of claim 16 wherein said traffic channel data of said
first type corresponds to secondary traffic.

21. The method of claim 18 whereir said traffic channel data of said
first type corresponds to signaling traffic.

22. The method of claim 18 wherein said traffic channel data of said
first type corresponds to secondary traffic.

23. The method of claim 17 further comprising the step of inéluding,

within . said formatted data frame, a reserved bit between said erasure
indicator bit and said mixed mode bit.

24. The method of claim 17 wherein said traffic channel data of said
first type corresponds to primary traffic and wherein said traffic channel data
of said second type corresponds to signaling traffic.

25. The method of clair;t 17 wherein said traffic channel data of said
first type corresponds to primary traffic and wherein said traffic channel data
of said second type corresponds to secondary traffic.

26. The method of claim 23 wherein said traffic channel data of said
first type corresponds to primary traffic and wherein said traffic channel data
of said second type corresponds to signaling traffic.

27. The method of claim 23 wherein said traffic channel data of said
first type corresponds to primary traffic and wherein said traffic channel data
of said second type corresponds to secondary traffic.



43. ' of claim4l wherein said one or nore franme node bits
. f”r”mmm@mmﬁmr ame rate associated with said first typBEPHACEMENTSHEET
chanmelc datam s =« 44. A transm goer for use in a comuni cqt?o\m;yg%m
said transmitter conpri sing: means for providing a firs arrane

generating a1 okt SO PF siim A7, sFher Fiprising the ok oldacinding

for mat t ed Within saighformedtedndatal frymiepal pldicalty of bits of traffic chanselodatacof a
i ndi cat or

LR .. a mxed nmode bi.t, .. . " ne or re
frame rmdg%f)glittg?e between said P“‘afaﬁﬁﬁr"éﬁlffgﬂwab‘? traffie changel F%i‘? iog sC?‘ﬁnnel
data of sseabrid rygte aypsaid one or more frame quddlity indicator bits. one or nore
frame quality indicator bits, and - one or nore tail bits;

means for encoci.b.ng.rﬁg Iud\e{h%rC{TgEtC aqmd% afu];{h%rgeéon?g%sing the step of including,

within said formatted data frame, a plurality of bits of traffic channel data of a
‘third type between said plurality of bits of said traffic channel data of said
second type and said one or more frame quality indicator bits.

30. The method of claim 28 wherein said plurality of bits of traffic
channel data of said first type correspond to primary traffic, said plurality of
bits of traffic channel data of said second type correspond to signaling traffic,

and said plurality of bits of traffic channel data of said third type correspond to
secondary traffic. '

31. The method of claim 29 wherein said plurality of bits of traffic
channel data of said first type correspond to primary traffic, said plurality of
bits of traffic channel data of said second type correspond to signaling traffic,

and said plurality of bits of traffic channel data of said third type correspond to
secondary traffic.

32. In a communication system, a method for transmitting comprising
the steps of: .
providing a first data frame including primary traffic channel data;

generating a formatted data frame of a predetermined format, said
formatted data frame sequentially including

an erasure indicator bit,
a mixed mode bit,

a plurality of bits of said primary traffic channel data,
one or more frame quality indicator bits, and
one or more tail bits;

encoding said formatted data frame; and

transmitting said encoded formatted data frame.

33. The method of claim 32 further comprising the step of including,

within said formatted data frame, a reserved bit between said erasure
indicator bit and said mixed mode bit.



means Tor transmtting said encoded formatted data frane. 45. The

‘transmit further conpri sing neans for includi M

sal d for”n Im{l"“ﬂ#m , a plurality of bits of said trafflrggg}fi W@N?ﬂi@
a secom ctype betsseen said plurality of bits of said traffic ch 1998

data of said first type and said one §f nore frame quality indicator bits.

46. The transmtter of claim 44 further conprising neans for including,

within said fornatted data frane, a reserved bit between said erasure

i ndicator bit and said m xed node bit. 47. The transmitter of claim
44 wherein salg tr_efflc changfe data of said first t%/{pe cor%ﬁegonds to
signal i ng traf fc.™ TaNSMIttELOryse iy 3 GOMMHEBICALONS | SYSIRM4S ansmittery

traffic cbampeisndgia of said first type corresponds to secondary trafflc
49. The transmtter of cla aid tr fflC dat

first type cor PEAHSAYE RW"%?T%F%H& gﬁéﬁ fame inc Tuding gﬁ?ﬂ?ﬁ app ﬁg?ﬁat Yer of

cl ai m 46 waiHisetypesai d traffic channel data of sal d first type corresponds

to secondar tr S f "
o seconcers L alTie o g TS Sl A
reserved gotmbbnmsrﬁasdufust deta fname,n:ald: fowmatted dasmi fwane in¢ludingratileast t .

52. The tr&@smﬁgq{uafwoglgl m 45 ‘wherein said traffic channel data of said
means for encoding said formatted data frame at an encoding rate based
upon a frame rate associated with said first data frame; and
means for transmitting said encoded formatted data frame.

35. The transmitter of claim 34 further including means for inserting
at least one tail bit into said formatted data frame.

36. The transmitter of claim 34 further including:
means for providing a second data frame including traffic channel data
of a second type, and

means for generating said formatted data frame using both said first
and said second data frame.

37. The transmitter of claim 34 wherein said first type of traffic channel
data corresponds to primary traffic data.

38. The transmitter of claim 36 wherein said first type of traffic channel
data corresponds to primary traffic data, and wherein said second type of
traffic channel data corresponds to secondary traffic data.

39. The transmitter of claim 36 wherein said first type of traffic channel
data corresponds to primary traffic data, and wherein said second type of
traffic channel data corresponds to signaling traffic data.



first type corr-_é_Sﬁonds to primary traffic and wherein said traffic channel

- dat a ”“‘“Hﬂu(“ u mmLype corresponds to signaling traffic.
34 RHIER! IGRS. A smtter of claim45 wherein saidtrafficﬂmm]dgta
of said first type corresponds to primary traffic and wherein's f P|HEET
channel data .of said second type corggsponds to secondary traffijc) d‘p'"- m
.54, The transnitter of claimb51l wherein said traffic channel data S _
first type corresponds to primary traffic and wherein said traffic channel
data of said sd®ondThgpéransmistasondscladmsidthfuries reomprising meanssforThe

transmitt ghcloblifg Avithin sWRBfinly e datd #ifhe channel data of said first
type corresponds’to prinary traffic and wherein said traffic channel data
of said second ypastfie @ilRihds to secondary traffic. .56. The

transmtter of aH afdBurdIndichtdresit GRHPIdifi th HRELSHOR Of fRhe Gridlire\ t hi n

said formatted data frane .plur.al it bits .of , traffic,channel data, of a
third type bet dNXeS &“%ﬁ%sbf{)}l‘t C%tﬁv%iqc%sﬂ}ﬁ iclugiqr, of rsid éﬁﬁ%&ltytﬂ’&t%tf of
sai d secorttaffirpchaamed] shital wittdncaidrésenatftedrlaga dtdrhy, amdli cat or bits.

one or more frame mode bits for identifying said first and second types
of traffic channel data.

41. The transmitter of claim 34 further comprising means for
including, within said formatted data frame:
at least one tail bit,
"an erasure indicator bit providing an indication of frame erasure, and

one or more frame mode bits for identifying said first type of traffic
channel data.

42. The transmitter of claim 40 wherein said one or more frame mode
bits further identify first and second frame rates respectively associated with
said first and second types of traffic channel data.

43. The transmitter of claim 41 wherein said one or more frame mode

bits further identify a frame rate associated with said first type of traffic
channel data. :

44. A transmitter for use in a communication system, said transmitter
comprising: _ :
means for providing a first data frame including traffic channel data of
a first type; _ '
means for generating a formatted data frame of a predetermined
format, said formatted data frame sequentially including
an erasure indicator bit,
a mixed mode bit,
one or more frame mode bits,
a plurality of bits of said traffic channel data of said first type,



57: The transmitter of claim5] further conpiising neans for _including,

s within said f(?m‘d\demwd a plurality of bits of trafﬂtﬁACEﬂﬁN%éJHEET
data of a thir en said plurality of bits of sardtraffr 1898
channel dat a off Wﬂl i”f”l ~and said one or nore frane qualrtg JUL

i ndicator bits* ¢ hetr smtter of claimb56 wherein said
plurality of bits of traffrc *Cchannel data of said first type correspond to
primary traffic, said plurality of bits of traffic channel data of said

- second type corresp@mior(mQﬁEthamﬁrcg-lath’cgfmdu;atomhds,smdi plurality of bits of

traffic channel- dat@n br b2 %ﬁ}g .type correspond to secondary traffic.
59. The transmtter clarm erern sard urality of bits of traffic
channel data omegaséor pReading seid: fpmmeattesh Eq@m traffic, said

plurality of mbhhs fef utahgrrﬁttﬁmgcgaan&{co‘a@aafo@ﬁra%@ddﬁ@caaﬂxé ype correspond
to signaling traffic, and said plurality of bits of traffic channel data
of said thi rd tgpe correspond to secondary traffic.

35 _ n dkonransmatteolsciaiom 44" futherni camprisingt messwi far ng
i nformati mr&aﬁrg, 3y HRS SAidPRrniiitdd HRtAMRAANE & bRidaBly ctHits bl I8RIMrhER

channel data of a second type between said plurality of bits of said traific

channel data of said first type and said one or more frame quality indicator
bits.

46. The transmitter of claim 44 further comprising means for
including, within said formatted data frame, a reserved bit between said
erasure indicator bit and said mixed mode bit.

47. The transmitter of claim 44 wherein said traffic channel datar of said
first type corresponds to signaling traffic.

48. The transmitter of claim 44 wherein said traffic channel data of said
first type corresponds to secondary traffic.

49. The transmitter of claim 46 wherein said traffic channel data of said
first type corresponds to signaling traffic.

50. The transmitter of claim 46 wherein said traffic channel data of said
first type corresponds to secondary traffic.

51. The transmitter of claim 45 further comprising means for -
including, within said formatted data frame, a reserved bit between said
erasure indicator bit and said mixed mode bit.

52. The transmitter of claim 45 wherein said traffic channel data of said
first type corresponds to primary traffic and wherein said traffic. channel data
of said second type corresponds to signaling traffic.



conprist ||g - ~means for providing a first data frane incl udiffg @@y
SHEET

;tra nmeans for generating a formatted datzrapC
I F“ !ﬁ'& said formatted data frane sequentially i u&"ng
b|t a m xed node bit,

pI urallty of bits of said primary trajfic channel data, one or
nore frame quality indicator bits, and one or nore tail bits;
means for encoding said formatted data frane; and ) means for
transmitting s&bd traealmﬂttemi clatndi whereimesaid traffic chennelrdata ofsridi t t er
of cl ai m ¢Qsf w ﬁehé‘d ' iR Str GA oL@t t ed
dat a frame a‘reser Ecp?\?veen sa g{c %fr“gsu#g*éliﬂcfa%ﬁ?rm %tﬁhgﬂ%l é%.i% :

m xed nmod®f grid second WPe@QTTEAP§9§$ éQrSiff@ﬂ dasynwafficat i ng using formatted
data, said system corrprl si ng: a remote unit transmtter including:

means for provi ”ﬁhé‘t Erfx&g%f@ i 51 3&%{)?&8“ fé 'ltd%]ta of said
means for pI’OVI |ng a at a rame |nc
data of a st sipe gmresvonds to primary krabfie anérwger@naﬁaxdg:r fmmhmnebdatvata

frame of 2fRaRlel@ind Bk correspondsoBRindtitidigalid.d 11t data frame,
means for encoding sai‘d forma ted da at an encodi ng rate

based upon a frane rate associ ated vmth sald first data frane,
means for trans¥dt Thadransmitienedlaint 5t rehersin caidhtraffiershanmel data of saich

base stati@ftftppe cBFRsPbAMS 38! FHRARP tadfiE AnPirtePbdid AR channel data

of said second type corresponds to secondary traffic.

.56. The transmitter of claim 45 further comprising means for
including, within said formatted data frame, a plurality of bits of traffic
channel data of a third type between said plurality of bits of said traffic

channel data of said second type and said one or more frame quality indicator
bits. 1

57. The transmitter of claim 51 further comprising means for
including, within said formatted data frame, a plurality of bits of traffic
channel data of a third type between said plurality of bits of said traffic

channel data of said second type and said one or more frame quality indicator
bits. '

58. The transmitter of claim 56 wherein said plurality of bits of traffic
channel data of said first type correspond to primary traffic, said plurality of
bits of traffic channel data of said second type correspond to signaling traffic,

and said plurality of bits of traffic channel data of said third type correspond to
secondary traffic.

59. The transmitter of claim 57 wherein said plurality of bits of traffic
channel data of said first type correspond to primary traffic, said plurality of
bits of traffic channel data of said second type correspond to signaling traffic,

and said plurality of bits of traffic channel data of said third type correspond to
secondary traffic.
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transm ' cendbte unit transmtter.
;

. %ﬁmm@!mﬂﬁﬂ 36 63. The system of claim 62 RERLABEMFNESYFFT
e ter further includes neans for including, wthif.sag
format tced. M a plurality of bits of said traffic chanmlfd&aq%@a

second type between said plurality g bits of said traffic channel data of
said first type and said one or nore frame quality indicator bits.

64. The system of claim 62 wherein said renpte unit transmtter further
conprises neans for including, within said formatted data frane, a reserved

bi t between sapgl enasyr eohituaddatio®i systbth,Sal GrafiskEidteFOBSr Hrhnsmitting 65.
The system_,of claimg62 Wnerg*)n sgl d traffic channel data of,said first type
cor r esponH¥OFBRaIGhAFPMy & Supseiber unit 10 g3 bask, sigtienmsatd ransmdtter

wherein semthtr{saﬁgj c channel data of said first type corresponds to
secondary traffic.

channel -data off&&d5q {95 rps,rtov(ls‘g?‘p%ggé%?s‘g%nﬁggr{%gls%ﬁg@%rﬁﬁﬁ‘ﬁi?ggﬁ%ﬁgf e
channel data; '
means for generating a formatted data frame of a predetermined
format, said formatted data frame sequentially including
an erasure indicator bit,
a mixed mode bit,
a plurality of bits of said primary traffic channel data,
one or more frame quality indicator bits, and
one or more tail bits;
means for encoding said formatted data frame; and
means for transmitting said encoded formatted data frame.

4
61. The transmitter of claim 60 further comprising means for
including, within said formatted data frame, a reserved bit between said
erasure indicator bit and said mixed mode bit.

62. A system for communicating using formatted data, said system
comprising:
a remote unit transmitter including:
means for providing a source of a first of type of traffic bits,
means for providing a first data frame including traffic channel
data of a first type, |
means for generating a formatted data frame of a predetermined
format using said first data frame,
means for encoding said formatted data frame at an encoding
rate based upon a frame rate associated with said first data frame,
means for transmitting said encoded formatted data frame; and
a base station for receiving said encoded formatted data frame
transmitted by said remote unit transmitter.



68. Wm 64 wherein said traffic channel data of said first

* type corresponds to secondary traffic. 69. The systeﬂﬁﬂhA[}EMENTrﬁHBET
wher ' ﬁ nit transmtter. further conprises neans

i ncl :ﬂ, 'Iﬁ mﬂnﬂ"mgund formatted datg frame, a reserved bit b M M
erasure I ndfcdtor® bi*t and said mi xed node bit. 70. The system of

claim 63 wherein said traffic channel data of said first type corresponds

to primary tr%fflc‘a_\and wherein said traffic channel data of said second
type corresponds 't &isyatam n@f clainy 62 wherein saidiremmte apdt dparsmidtesi m 63

wher ei n $attthet riakfudest haswme! f&ﬁr&l@&rﬁ?'ﬁﬁ%ﬁ%xdéﬁ%&dﬁﬁd g?grfgirgfgga Lype

traff
Cor 1 o pomiaralyy 8 Bittay Saif, e channel dgfa of a second ype B9Rvam SAiccl 2y m

69 wher eltp'lu?aﬁlltd of bits iof samrnfwfhccta\taanet daed Of fsaldh Firkty BfHe AR SO AR ¢10
pr I mar y tra

“fﬁ/ 41 gtrafflc channel data’of said second type
cor r esponggrs ag?egﬂ}i? o IigRer bits 73. The system of claim 69 wherein
said traffic channel data of said first type corresponds to primary traffic
and wherein sad4l tThéfdystemannellaig@te2 ofherein said remote unit transmitter

further comprises means for including, within said formatted data frame, a
reserved bit between said erasure indicator bit and said mixed mode bit.

65. The system of claim 62 wherein said traffic channel data of said first
type corresponds to signaling traffic.

66. The system of claim 62 wherein said traffic channel data of said first
type corresponds to secondary traffic.

67. The system of claim 64 wherein said traffic channel data of said first
type corresponds to signaling traffic.

68. The system of claim 64 wherein said traffic channel data of said first
type corresponds to secondary traffic.

69. The system of claim 63 wherein said remote unit transmitter
further comprises means for including, within said formatted data frame, a
reserved bit between said erasure indicator bit and said mixed mode bit.

70. The system of claim 63 wherein said traffic channel data of said first
type corresponds to primary traffic and wherein said traffic channel data of
said second type corresponds to signaling traffic.

71. The system of claim 63 wherein said traffic channel data of said first

type corresponds to primary traffic and wherein said traffic channel data of
said second type corresponds to secondary traffic.
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sai'd second type—corresponds to. secondary traffic. 74. The system
*of cl.aim 63 ' gl ‘renote unit transmtter further co [
for i nc\mmmwﬂﬂ‘ﬁl d formatted data frame, a plurali tgmgrmﬁlfﬂ

traffic @ of a third type_hetween said plurality of gyt suof i d
traffic channel data of said second f’?pe and said one or nore firjgn‘guqtjgééty
I ndi cator bits. 75. The systemof claim69 wherein said renote unit
transmitter - further conprises nmeans for_ including, within said formatted
data frame, a 7%l Thasysiemofsiaim 69 wherein saidnaaffiq channe!l dataof saiddfitsype

bet ween sgigé @biespdrds & pfrgigh fasBipi thd MW¥hdretn vsae@b iref‘dsfﬁéa&ﬁn%fel %@iéé’ oﬁg?“d

type and said one_or nore qual ity indlcator
syst em of SUESEROTI tYPR FRITASRORYS |9 ©igRRIiNG teAtfisi ts of traffic channel data
of said first type correspond to primary traffic, said plurality of bits

of traffic chapme ' ' ' | -
Craffic, and oot doo, qear oy g B9 Wl Sa R afi SR PIRFalffirst,
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secondary fliftkt icemprises means for including, within said formatted data frame, a

plurality of bits of traffic channel data of a third type between said plurality of

bits of said traffic channel data of said second type and said one or more frame

quality indicator bits.

75. The system of claim 69 wherein said remote unit transmitter
further comprises means for including, within said formatted data frame, a
plurality of bits of fraffic channel data of a third type between said plurality of
bits of said traffic channel data of said second type and said one or more frame
quality indicator bits.

. 76. The system of claim 74 wherein said plurality of bits of traffic
channel data of said first type correspond to primary traffic, said plurality of
bits of traffic channel data of said second type correspond to signaling traffic,

and said plurality of bits of traffic channel data of said third type correspond to
secondary traffic.

77. The system of claim 75 wherein said plurality of bits of traffic
channel data of said first type correspond to primary traffic, said plurality of
bits of traffic channel data of said second type correspond to signaling traffic,

and said plurality of bits of traffic channel data of said third type correspond to
secondary traffic.
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(57) Abstract

A method and apparatus for arranging various types of data, and at varicus rates, into a miquely structured format for transmission.
Data for transmission formatting may be speech data provided by vocoder (14) or different types of secondary traffic. The data organized
into frames of a predetermined time durstion for ttansmission by a microprocessar (18). The data frames are organized, depending on the
data, to be at one of several data rates. Vocoder data is provided by vocoder (14) at one of several data rates and is organized in the frame
according t0 & predermined format. Fames may be formatted with a sharing of vocoder data with non-vocoder data to be at a highest
frame data rate. Different types of non-vocoder data may be organized 30 as to also be at the highest frame data mate. Additional control
data may be provided within the data frames to support various aspects of the transmission and recovery upon reception.




