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METHOD AND APPARATUS FOR REAL-TIME DETERMINATION 

or SCAJ,ABIJ! CRANNgl, CODING SCHEME PARAMETERS 

BACKGROUND OF DIE INVENTION 

10 11e)d of the IQDDtioa 

1bc preseDl invention relates to channel coders tor dlaftal wireless communications 

devices. More panicularly, the present invention provides a method and apparatus for a digital 

wireless communications device to dctaminc in n:al..Qmc ccrtaia scalable channel coding scheme 

lS parametm. In a prcfcned embodlmem, a memory is arranged as a three-dimeasioual code boot 

which~ the appiopdate scheme paramerers ID real-time wi1hout calculatina.tbc paramerers 

in real-time. 

Dizgpjon of Related Art 

Fig. l is a simplified block diagram of a transmission portion of a digital wireless 

20 communications device 100. One such device is a digital cellular phone which may be used with 

a TMS320CSx digital sjgDal processor made by Texas Imtruments, Dallas Texas or other suitable 

processor. A preferred digital tellular phone may include a microphone 102, an· analog-to-digital 

converter (ADC) 104, a speech coder 106, a channel coder 108, a modulator/transmitter 110 .. and 

an antenna 120. 

The tl'aDSmission portion of the digital cellular device 100 of Fig. 1 may operate in the 

following 1D1.DDCr. A sound, such as a speaker's voice, is detected by the microphone 102 and 

converted int.o an analog el~ signal. 1be analog electrical signal is convened into a digilal 

signal by the ADC 104. The digital signal is then speech coded by the speech coder 106 using, 

for example.. a vector sum excited linear prediction (VSELP) code. This speech coding 

30 compresses the dicital sipl. 

The compressed digital sigDaI may then be channel encoded by dle channel encoder 108. 
The channel encoder's main functi~ is to protect the digital signal against noise and fading 

ioberent in a radio channel. such as is used for a cellular telephone system. The channel encoder 

108 may perform several tuncdons, such as convolution encoding, cyclic redundancy check (CRC) 
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geaeratkm. interleaving the signal into appropriate slots. and burst generation. Each of lhese 

fuocdoos is briefly described. 

Convoluttonal CDCOdiDg provides error correcdon by adding redundancy to the transmitted 

sipa). Convolutional encoding is described below in more detail. CRC is the addition of several 

S bits (such as five or seven) to a b~ of important information bits in the transmitted signal. The 

value of the CR.C code bits is used by a receiving decoder to detennim whether or not an error 

exists in the m:cived block of infmmation bits. Inrmleaving is the division of the data ftom each 

ftame of information biU into two transmit slots. Thus, if one slot is lost. it is unlikely that the 

second slot will also be lost. As a result. DOt all bits from a speech frame me likely to be lost. 

10 ·B~ gcneradon Is the time compression oftbe signal into a burst format. 

Once the signal bas been chaDDel encoded. it is modulated ODfo a carrier frequency by the 

modulator 110 and transmitted via the traDm1iUer and antenna 120. A preferred modulation 

method is differential quaternaey pbase-shit't keying (DQPSK). 

· One method to improve the reliability of a telecc>mmuuicatoas network is to add error 

lS control processing at the traDSmitdng and receiving ends of the network. As discussed above, one 
!1 

method of doing this :is using a c:ha.nnel encoder which adds redundancy to the transmitted signal 
. ' ~ 

so that a receiving decoder may m8tc a decoding decision based on more than a single bit. 
fl 

One common type of errot coptrol recbnique used in digiral telecommunications networks 
'· 

is a convoludonal code. A convolutional code is a code which provides n ~symbols for each 

20 group of le input symbols.· The code rate ls defined as R = kin. For example. if two symbols are 

outpUt for every one input symbol, the code rate is ~- To reduce the bit rate of the transmitter, 

not all biU arc coded in a convolutional code. Smee the individual bits of,informarion in a speech 

frame have varying sensitivity to error, some bits may be cooed while other bits may not. For 

example. in a two class system, the sensitive bits may be grouped into one class called class 1 and 

2S ccmvolutionally coded while the less SCD5itive bits are grouped into anolber class eallcd class 0 aPd 

l!'BDSIDitted widlout ceding. (Bit sensitivity is the loss of quality of the decoded speech signal due 
•I . 

to conuption of the particular bit.) While convolutional encoding provides adequate redundancy 

for effective error comrol, it also increases the bandwidth of the signal because it adds a number 

of symbols to the transmitted signal. The inverse of the code rate is known as thC bandwidth 
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expansion. 'Ibus, for a 'n c:odc rate, the bandwidth expansion is 2. i.e., the bandwidth used by 

the sigoal is doubled. 

Fig. 2 is an example 200 of a convolutional code with four states (00, 01, 10, 11) and a 

rate of 112. As seen in Fig. 2, each scatc may 1raDSition to two other states depending on whether 

S the information bits is a 1 or 0. Note the ttamldon (branch 202) from state 10 to state. 01. 

One waY m improve the bandwidth expansion of convolutioDBl codes is to •puncture• the 

code. Puncturing a convoludonal code means that periodically a certain number of bits in the 

convoludoml encoder are delefed at a fixed rate. 1bis mt.e is called the punctUre rate and results 

in a higher code rate. Bealuse die bandwidth expansion is the inverse of the code ·rate, the closer 

10 the code rare is ro 1, the lower the bandwidth expansion. By puncturing~ error correction 

properties may be nearly the same as for an unpunctured (or "mother") code, but the higher code 

rate provides signifk:am bandwidth savings. 

Some mobile tdephone systeins, such as Europe's GSM system, use ratr: compatible 

plUICbm:d convoJutional cocks. In tbe GSM system. for example, a fixed _rate of 456 information 

IS bits per frame is used for the traftic channel, 78 bits per frame are used for the synchronization 

cbannel, and 36 bits per frame me used for the random access chamlel. ~fixed configurations 

permit coding parameters, such as number or information blrs per frame, the code rate, and the. 

pu.ncmre rate., to-be stored in a memory for recall when needed. 

Recently, the trend in digital cellular communications is towan:I scalable channel coders. 

20 Por example, ITU Remmmendation, •Annex C to G.723.1 - Scalable channel coding scheme for . 
wireless applications to be used with dual-rate speech coder for multimedia communications 

traosmiUing at 5.3 & 6.3 kbits/sec•, Nowmber 1996 (*G. 723.1 Annex C"). :recommends a scalable 

channel coder.· The conr.enrs of rills document are incorporated herein· by reference. Full 

scalability introduces new variables. First, the output bit rate adapts to changes in input 

2S parameters amt available capacity. Second, the protection requirement for different bit classes 

varies. Third, the available chamel capacity varies between minimum and maximum boundary 

conditions. As a result, a new set of coding parameters is dererm.ined according to a defined 

algorithm for each encoded (or decoded) frame. 
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The encodiug process for a scalable punctuml comrolutlonal coder includes the following: 

1. PartidoDiDg the block of information bi1s (i.e., k birs) into several classes according 

IO bit sensitivity, such as class 1andclas&2 bits. For example, G.723.1 Amm C, 

defines five dift'erent bit clasaes; 

2. 

3. 

Coding each bit to be coded using a convolutioml code having a rate kin; and 

Puncturing the output bit stream according to a predctmnincd rate compadbJe 

punctURd convolutional code for the particular class. 

These variable coding conditions per bit class are commonly referred to as unequal crror 

~on schemes. 

10 Three ioput variables for the rate compatJ.Dlc punctured convolutional coding are: 

1. The m1mher of bit classes the ioformadon bits have been pattlr:kmcd into (this may 

be a fixed number); 

2. The number of bits per tramc to be coded (i.e., the oumber of k bits in each class 

to be coded); and 

1S 3. The available size of the output codeword based on available channel capacity. 

20 

Tbat is, the total number of bits n the current chanrel can accept. 

For each combination of these input variables, there are the following scalable coding parameters 

to be determined: 

1. The number of bit.i for each coding class per ftame (i.e •• the number of bits to be 

included in each class); and 

2. The puncture code per class. 

The puncture codes are a string of ls and Os mapping a periodic sequence of output bits from a 

convoludonal encoder to a punctumi sequence of those bits. A •o• indicates that a particular bit 

is •punctured•. i.e., not transmiUed. Ponctme codes may be quite large and use as much as 3x16 

25 bit words of memory for each axle. 

These parameters may be determined by a rate CoDtt'OI algorithm proprietary to the specif'IC 

clwmel coding specification. G.723.1 Annex C recommends that if the input variables change 

from one frame ·to rhe next, the rate control algorithm should be performed. This is 

disadvantapOUS because determinJng the coding parameters in real-time may be computationally 
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imcnsivc. For example, a non-optimal implementation of t.bc rate control alaoritlun for G. 723.1 

Annex C on a Texas Instruments TMS320CSx DSP uses 6 MlPS of proceising for each of the 

encoder and decoder staaes. This may be performed many times during a •• transmission, 

even as often as between each frame. As a result, real-time eucudon of the rate conttol algorithm 

5 is proJubidve. 

Therefore, it is an object of the plCKDt invention to provide a method and device to 

provide the scalable coding parameters in real-dme. 

It Is a furtber object of tbe presenl invention to provide the scalable. codiD1 parameten 

without computing the pmmerers in real-time BDd providing an economic advantage with regard 

10 to computational requirements. 

It is yet a further object of die present invention to provide a method and device for storing 

and recalling the scalable coding parameters. 

SDMMARY OF IBI INVENTION 

IS These and other objects of the present inveDtion m: provided by a three-dimensional code 
'· book. Preferably, a digital cellular device, such as a digital cellular telephone, usini a scalable 

. ··r .. 
channel coding scheme includes a mem.or:y arranged as a three-dimensiooal code book. The dm:e-

dimensional code book may receive the following input variables: 

1. The .number of bit classes (this may be a fixed munber); 

20 2. Tbe number of bits per ftame to be coded (i.e., the number of k bits in each frame 

to be coded); and 

3. The available sm: of the output codeword based on available channel capacity (i.e~. 

lhe number of n bits the channel can currently accept). 

For each of these input variables. the three-dimensional code book may ourput the following 

25 scalable coding parameters: 

1. The number of k bits per frame partitioned into each of the Coding classes; and 

2. 1be puncture code per class. 

Preferably~ lhe memory Is arranged in the following manner. A number of iDformatfon bits to 

be coded is determined by a mode of the transmission signal. For each mode. ~tries are 
··.. . . 
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maintained for a rmge of mlUDdant bits available on the channel for a particular mode. For each 

channel availability eoby •· the scalable coding parameters for each bit class are maintained. The 

invention provides the scalable coding parameters In real-time. It docs this. however, without 

calculating the parameters in mal-time. 

In a pn:fcn'ed embodiment, the scalable cocling parameterS maintained in the code book 

includes the number of bits per frame for each class and an index ro the appropriate puncnm: 

. codes, rather than the puncture code themselves. The puncture codes, which may be quite lengthy 

are may be repealed many times in the three dimensioaal code book. may be stored m a separate 

table and Jinked to the code book via the index. As a result, each puncture code is only stored 

10 mce and may be accessed via the puncture code index stored in the code book. This results in a 

very efficient use of~ space. 

BBmt DBSCRJPDON OF THE DRAWINGS 

The piesent invention is described with refereDce to the following figures: 

15 Fig. 1 is a simplified block diagram of the transmission portion of a conventional digital cellular 

device; 

Fig. 2. is a diaaram Wustratina the operation of a conventional convolutional code; 

Fig. 3 is a graph illustrating a preferred embodiment of the three dimensional rate control input 

parameterS and coding parameters; 

20 Pig. 4 is a block diagram of the transmission portion of a digital cellular device according to a 

prefeITed embodiment of the present .invention~ 

Fig. S illustrates a concatemUed memory element according to a preferred embodiment of the 

present invention; 

Fig. 6A illuslrate& a memory ammged as a three dimensional rate C0J1ttoJ code boot according ro 

a prefeaed embodiment of the present invention; 

Fig. 68 illusttatei a puncture code table according to a preferred embodiment of the present 

invention; and 

Fig. 1 is a flowchart illustrating a preferred method according to a preferred embodiment of the 

present invention. 
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DBTAD.EQ DESCRIPfION or PUmBBED EMll()DJMENTS 

Qmylew of tbe Mmdon 

Fig. 3 is a graph 400 illustratiJla tbe three dimensional rate control input and ourput cocfina 
parameters. Ju seen in Fig. 3, a first axis 402 represem the number of information bits to be 

5 encoded in a frame. A second axis 404 represents the number of bits the channel can currently 

accept. 1bc values of either or both of tbcsc two axes may vary with time on. a frame by frame 

basis clmmg a transmission. Associated with these varying values is a number of bit classes. seen 

on a third axis 406. Typically, !here are a finite number of bit classes, such as the five classes 

defined in 0.723.1 Annex C. For each bit class there is associated a particular number of bits per 

10 class (i.e. the Dlllllber of bits per frame which are to be partitioned iDlo that particular class) ml 

a puncture code for that particular class. 

The invention is based on the property of the rate corurol algorithm that provides a discrete 

mapping of parameters along the bit class axis 406 for each of the odler axes 402, 404. The 

appropriate coordinates of these three input variables lead to a memory location which provides 

lS the correct variables for the current maimer of information bits to be encoded and the curreni 

number of eocodcd bits which the channel may accept. 

communications device SOO according to a preferred embodiment of the present invention. The 

device SOO may be a digital cellular phone which may be used with a TMS320C5x digital signal 

20 processor made by. Texas Instruments or other suitable proc.essor. The device 500 is similar to 

the device 100 of Fig. l. The device SOO according to the present invention, however, includes 

a memory 502 which may include a memory space manged as a three dimensional code book and 

may also include a punctme code table, as discussed below. 

As descn'bed in more detail below, the memory S02 is arranged m the following manner. 

2S A first dimension of the code book is dJe number of information bjts (i.e .• k bJrs) In a frame (see 

rhe fint axis 402 of Pig. 3). The value of this first dimension is referred to as the •mode". For 

each mode, there is a range of possible redundant bits which the channel can currently accept. 

The number of redundant bits is derived from the channel capacity (see the second axis 404 of Fig. 

3). The number of redundant birs is the parameter used as lhc second dimension in the code book. 

4748139205-001 NVU8'J891685 v1 1 08117198 08:48 PM C11212J 
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The third axis 406 defims the Integral number of bit classes used for a parlicular Coding scheme 

in COJQunction with the paramerers def'mal by tbc first and second axes. Thus, for each mnnbcr 

of infonnidon and mlundant bits within the range, there are assocl•1M scalable coding parameten 

for each of a number of bit classes. The cocliog parameters include: (1) the number of bits t.o be 

S partidoned Imo that class; and (2) the puncture code for that class. The puncture code may be 

stored in the code boot ID - form of an index which is used to relrieve the puncture code from 

a second table. If the number of iaf'ormation bits to be coded, the number of codes bits the 

cbanml CID accept, and the number Of bits classes used are known, the appropriate coding 

pammctcrs for each bit class may be obtained. These pmamerers are read out and supplied to dJe 

10 channel coder to solve the channel rate equation. The cba:nnel rate equation solution is used to 

channel code the transmission. 

SirJldute and Q.peration of a pref.,.,.,., Jmbodbnent 

The stmcture and operation of a pidem:d embodimeot of the present invention involve the 

15 following definitions: 

20 

2S 

i • the number of source information bits from the speech coder in a frame to be 

coded; 

I = the total number of bits to be coded by the convolutional coder; this includes all of 

the i bits and the CRC bits; 

t = the num~ of ran bits used to set the convoludonal coder to the zero state 

(c:onvolutional codes use a munber of tail bits at the end of the bit scream to set the 

cncodcr to a zero stale); 

a = the number of available ch•mel bits; 

r = the munber of redundant bits available in the channel.' Note that r • a - I; and 

R • k/1&, which is the convolutional coder rate whme le is the ownbcr of information bjts 

(which may be any bit beina convolutionally caded, including an information bit, 

tail bit, or CRC bit) and n is the number of code bits output. 

4'748139208-001 NYLl81189188S v1 8 
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The maximum value of r for my mode is (1/R - 1) x I. The minimum value of r for coding 

without convolution is 0, i.e., when a - I, that is, no redundant bits other than CRC bilS are 

available in the channel. For convolutional codiDg to occur. r > t. 
The memory 502 may include memmy am.nged as a three dimensional code book in the 

S following mumer. The dWd dimension is arranged as follows. The puncture code and number 

of bm in each class for a particular codiDg scheme usiq a particular number of bit classes (i.e •• 

a finite element along axis 406) for each r value for each mode are calculated according to a 

particular rate control algorithm UJd saved. The puncture code may be idendfied according to an 

iEdcx position in the puncture code rable set. Becm•se scalable channel coders typically rely on 

10 using a range of puncture codes to provide the scaling to meet channel capacity (for example, 

G.723.1AnnexCuses24 puncture codes), it is :inefficient to store the puncture code in the code . ' 
boot for each coding condition. Rather, the present invention preferably provides a second 

memory arranged as a puncture code table in which each puncture code is stored and identified 

by its position in the table. 'Ibe _posilion in the table is rcfcm:d to as the index. By storin&' the 

IS puncture code index in the code book and. linking the code book to the code blble, the index may 

be used to obtain and read the actual bits of a particular puncture code. By storing the puncture 

codes once in a separate table results in a very efficient use of memory space. · 

As seen in Fig. 5, the punctme code index and number of bits per class values may be 

stored in a single memory clement 600. For example. the puncture code index 602 aod the 

20 munber of bits in the bit class 604 may be stored as a single entry. As described in detail below, 

the puncture code index 602 may be linJcm ·to a puncture code table. In a preferred embodlmenl, 

dJe memmy element may contain a two byte value, with the puncture code index 602 as the most 
significant byte and the 1lllDlber of bits in the bit class as the leas~ significant byte 604. 

Alternatively. larger coders and/or larger memory processors may concatenate the two parameters 

2S from two 16 bit words into one 32 bit word. 

Fig. 6A is a block diagram illustrating a preferred embodiment of die three dimensional 

code book 700 found in memory S02. As seen in Fig. 6A, the second dimension is arranged as 

foHows. Each bit class entry 600 is combined into a table 70'2 for each possible r value 704ap 704n 

4748139205-001 NYUB1/8918B& vt 08/17198 08:•8 PM (112121 
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for a particular mode. The minimum r value is 0 and the maximuuu value is (1/R • 1) x l(Modc). 

The first dimension is manged as follows. Tables 702 for each r value are provided for 

each mode 706a-706n. The appropriate number of birs per class and puncrure code (or puncture 
S code Index) for each cJaSs at a parlicUlar time while channel codiDg a digieal cellular transmission 

may be obtained as follows, rust the mode is detcrminc:d (i.e., the munber of bits to be coded). 

After the mode is derermined, the number of rednndanr birs available in the channel is .determined. 

Once these two values are det.ermined, the appropriate mmbe.r of bits and puncture code (or 

puncture code index) for each class may easily be obtained. 

10 As readily seen in F1g. 6A, a great number of puncture code index entries may be found 

in the tbfee dimeiJsional code book 502. Beause the puncture codes typically use a large amount 
of memory (such as 3x16 bit words each). storiog the appropriate puncture code in each entry of 

the tbree dimensional code boot 700 is an incf6clent use of memory. As a result, in the pt"eferred 
embodiment of the piaent invention, each of the pWJCture codes (for example, G. 723.1 Annex 

15 C provides 24 punctUre codes) is stored in a puncture code table. 

F"JI. 6B is a block diagram illustrating a preferred embodiment of a puncture code rablc 750 

which may be found in the memory 502. The puncture code table 750 may be linked to the 

puncture code index values 602 .st:ored in the three dimensional code book 700. The puuctme code 

table 750 may store each of the puncture codes, such as the 24 punctu.Ie codes of G. 723.1 Annex 

20 c. 
'lbe ·position of a pardcular code in the table is rderred to as the illdcx. The three 

dimensional code book 700 prefenbly stores a puncmre code index in the memory elements 600. 

The index identifies the appropriate puncture code to be retrieved from the puncture code table 

750. The three dimensional code book 700 preferably is linked [0 the puncture code table 7,0 and 

uses the plUIClUre code Index .values ro retrieve the appropriate puncmre code. 

The inventors have written computer code in the c language which dctcrmincs the 

appropriate outputs for die G. 723 .1 Annex C rate control algorithm and generate the code book 
in an assembly language format suitable for use with, for example, the TMS320C5x DSP. The 
code book is stored in memory 502. In the TMS320CSx, the niemory 502 includes a file entitled 

4748139205-®I NYUBt/891685 vi 10 08/17/98 08:48 PM [11212) 



c' RECEIVED 1e119 19:•9 199e AT 
A.6 18 '98 21:09 FR 

533-169• PAGE 13 <PRINTED PAGE 13) l 
11655330 P.13 

THIS SHEET HAS BEEN . 
REPLACED 

. bitpuuin.asm. This computer code comprises added lines to the G. 723.1 Anoex C rate control 

algorithm which cycles du'ough all combinations in the 3D space, calculates the oodlng 

pamnerera. and stores them hi the bitpunin. asm fl.le. Anached as Appendix A is an 

abbreviated copy of this code with comments. 

S Fig. 7 is a tlow chart 800 illustratiag a prefen'ed mdhod of channel coding a trammission 

in a df&ital cellular device which uses a rate compatible punctured convolutional code and an 

uocqual error prot£ctio11 systan. First, the mode is decermioed and the address for the block of 

memory 706n for that mode is retrieved (step 802). Next, the r value is calculated based on the 

given mode 8Dd available channel capacity (step 804). Then, the r value is multiplied by the 

10 number of bit classes to get to the correct position on that table, i.e., the beginning of the conect 

set of enaies for that particular value of r in that mode. (step 806). The appropriate r value 

memory admm is obWned by adding the product of (r x bit class) to the mode block address (*P 

808). The concatenated memory entries 600 for one bit class may be read out of memory (step 

810) and provided to the channel coder 108 ID solve the channel rate equation. The puncture index 

IS (b1gh byte 602) is selected and added to the puncmrc code table addtess (step 812). The puncture 

code is read, for example by using the pmicture code index to retrieve the appropriate punccnre 

code from tbe puncture code table 750. The pUDCUJre code 750 may be stored in a tempOruy 

memory for use by the convolutional coder. This temporary memory may be RAM located in the 

memory 502 and may be reused each time new codes are decoded/extracted from the code book 

20 or puncture code table (step 814). Next, the number of bits per class Oow byte 604) is read and 

stored in a tempOraiy memory (step 815). ·Next, it is detennined if all of the bit cJasscs have been 

decoded (Sll:p 816). If no, the memory address is incremented by one (step 818) and steps 810 -

814 are repeated.. If yes, the method ends. The decoded information may be used to solve lhe 

channel rate equation ill order to cbamlel code the transmission. The method may be performed 

each time there is a change in the input variables during a transmission. 

The inventors have implemented this method using G.723-1 Annex C paramctcrs. The 

implementation is in assembly code for the TMS320CSx DSP and stored in a file entitled 

chan_ini. asm. An edited copy of this code is attached as Appendix B. 
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In short, an improved .manner for obtainina coding parameters for a scalable clwmel 

coding scheme is provided. Rather than repeaced.ly performing a channel rate algorithm, which 

may require many millions of instructions per second, the appropriate values are predetermined 

and stored in a memory. The melDOlJ' Is arranged as a tlm:c dimensional code book so that the 

S appropriaie parameters may be quickly obtained. Moreover, the puncture codes may be stored 

in a second table and accessed by a puncture code index. As a n:sult, the lengthy puncture codes 

are stored only once, rather than stored in connecdon with each coding condition in which a 

particular puncture code Is used. This provides efticJent use of memory. 

The above described ~imcnts of the invention are inteDd.ed to be illustrative ooly. 

10 Many alternative embodlmem may be devised by those skilled in the an without departing from 

the sphit and scope of the following claims. For example, the present invention has been 

descn'bed wkb refcn:oce to GSM G. 723.1 Annex C. A person skilled in the art ICldily rccopizes 

that the present invention may be used in comecdon with scalable channel coding for any soun:e 

baving unequal error protection and which adapts to clwmel and. source conditions. 
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A method for ddamining scalable channel coding parameters for uansmitting and 

receiving in a digital .communications device using a rate controlled pmctured 

convolutional code and an unequal error protecdon sysrem, the metbod comprising the 

steps of: 

a. det.emJiuing a number of bits to be encoded; 

b. 

c. 
determining a number of encoded bits .wbicb may be accepted by a channel; and 

obtaiDlng from a memory the scalable channel coding parameters for the 

derennined mmbcr of bits to be encoded and determined number of encoded bits 

which may be accepted. 

2. The metbod of claim 1, wbcrein the seep of derermining the number of bits to be encoded 

further comprises the step of determining a mode of the transmission. 

3. The method of claim 2, wberein for each mode there is a range of values of llUIDbers of 

ellCOded bits which may be accepted by the channel and for each value there are a 

predetermined number of bit classes each having an associamd pUDCture code aJJd number 

of bits to be encoded, the step of obtaining further comprising obtaining from the memory 

the puncrure code ml number of bits to be encoded for each of the. bit classes for the 

determined mode and determined number or encoded bits which may be accepted by the 

cbamzl. 

4. The method of claim 3, wherein rhe step of obtaining from the memory the puncture code 

further comprises: 

a. 

b. 

obtain.i111 a puncture code index from a first tablei and 

usiDg the obtained punctme code index, obraining the puncture code from a second 

table. 
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The method of claim 1, ftmber ~ providi-.ihcJMhltl."1'balie&e.1ra.to a channel 

coder for solving a channel rate equation. 

The method of claim 1, wherein the step of obtalni"I further comprises obtahlint the 

scalable parameters from a single memory entry. 

7. · A medmd of chmmel codina onto a channel a tranmaiss\on in a digital cellular device Uling 

a rate compatible punctmed convolutional code and an UDCqUal error piotection system, 

dJe medlocl comprising: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

b. 

determining a mode of the mmsrnisSion; 

retrieving from a memory a memory block associated with the dctamincd mode; 

determining a number or redundam bits the channel may accept; 

multiplying the determined number of redundant bits by a number of bit classes; 

using a product of the DIDltiplying step, obcai:mng a table of values in tbe retrieved 

memory block; 

reading from the table scalable channel coding parameters; 

using the read scalab1e channel codin& parameters to solve a channel .rate equation; 

and 

using the channel rate equation to at leist one of channel code and channel decode 

die transmission. 

8. The method of claim 7, whm'eiri the step of reading from the table fm1hcr c0mprises: . 
a. reading from the table a puncture code index; and 

b. using the pwicture code index, reading a puncture code from a second rable. 

9. A memoiy in a digital cellular comonmications device for storing scalable channel coding 

paramcterS, comprising: 

a. memory blocks correspondiq to each of a plurality of ttansmissio1l'modCs; 

4748139205-0CU NVU81/B91681 v1 14 08117/98 08;48 PM (1 Ut2J 
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b. dividing each memory block into a number of tables. each rable baviua values 

conespooding to one of a range of rednrvlant bit availability values; and 

c. eadl table c:omprislng acaJable channel coding paramcterS for one of a pluralir;y of 

bitclaaes. 

10. The memory device of claim 9, whereJn the scalable codillg parameters include a punclUl'e 

code index and a number of bits to be eococled in that bit class. 

11. The memory devic:c of claim.10, wherein the puncture code index aod number of bits to 

10 be encoded are stored in a single memory element. 

12. The memory device of c1ahn 11, wherein the puncture code index and number of bits to 

be encoded are conca.-ted inlo a single memocy element. 

lS 13. The memory device of claim 9, further comprising a puncture code table li.nbd to table 

comprising scalable cbalmel codina parameters. 

20 

14. The memory device of claim 13, wherein the puncblle code table contains each of a 

plurality of puncmre codes. 

IS. The memory device of claim 14, wherein each enD)' of the table comprising scalable 

channel codiDg parameterS contains a puncture code index, each puncture code index 

corresponding to one of the pluraJi1y of puncture codes contained ~ the puncture code 

table. 
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