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Foreword

This Technical Report (TR) has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y thesecond digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document describes examples of channel coding and multiplexing for physical channels of FDD mode and
TDD mode.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

[2] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".

[3] 3GPP TS 25.213: " Spreading and modulation (FDD)".

[4] 3GPP TS 25.214: "Physical layer procedures (FDD)".

[5] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".

[6] 3GPP TS 25.221: "Physical channels and mapping of transport channels onto physical channels

(TDD)".

[7] 3GPP TS 25.222: "Multiplexing and channel coding (TDD)".

[8] 3GPP TS 25.223: " Spreading and modulation (TDD)".

[9] 3GPP TS 25.224: "Physical layer procedures (TDD)".

[10] 3GPP TS 25.225: "Physical layer — Measurements (TDD)".
3 Abbreviations
For the purposes of the present document, the following abbreviations apply:

BCH Broadcast Channel

CcC Convolutional coding

CCPCH Common Control Physical Channel

CRC Cyclic Redundancy Code

DCH Dedicated Channel

DCCH Dedicated Control Channel

DL Downlink

DPCH Dedicated Physical Channel

DPCCH Dedicated Physical Control Channel

DPDCH Dedicated Physical Data Channel

FACH Forward Access Channel

FDD Frequency Division Duplex

MA Midamble

Mcps Mega Chip Per Second
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PCCPCH Primary Common Control Physical Channel
PCH Paging Channel
PRACH Physical Random Access Channel
RACH Random Access Channel
SF Spreading Factor
SCCPCH Secondary Common Control Physical Channel
TDD Time Division Duplex
TFCI Transport Format Combination Indicator
TPC Transmit Power Control
TrBk Transport Block
TrCh Transport Channel
TTI Transmission Time Interval
UL Uplink
4 Channel coding and multiplexing examples

Following examples of channel coding and multiplexing is according to reference [2] and [7]. If there are any
contradictions between following examples and the references, the present document should be corrected according to
the references unlessit is clear that the contradiction comes from error in the references.

Number and variables in following figures show the number of bitsin corresponding fields.

4.1 FDD mode

41.1 Downlink

4111 BCH

Table 1: Parameters for BCH

Transport block size 246

CRC 16 bits

Coding CC, coding rate = 1/2
TTI 20 ms

The number of codes 1

SF 256

ETSI
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Transport block

CRC, and Tail ; 246
attachment

¢ CRC| Tail

Convolutional : 246 16 8
coding R=1/2

’

Rate Matching : 40

v

1% interleaving : 540

v

Radio frame 540",
segmentation

nd ; . 270 270
2% interleaving

v

Physica channel ;% % 270 270
ccren [1[2] o o o BT o o o [5
18 18 18} 18 18 18

Slot
<

>«

Radio frame Radio frame

Figure 1. Channel coding for BCH
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41.1.2 Example for PCH and FACH
Table 2: Parameter examples for PCH and FACH

PCH Npcu=80 or 240 bits

Transport block size FACH1 360 bits
FACH2 168 bits
PCH 80*Bpch Or 240* Bpcy bits (Bper=0, 1)

Transport block set size | FACH1 360*Beach bits (Beacr1=0, 1)
FACH?2 168*BFACH2 bits (BFACH2=0, l, 2)

Coding PCH, FACH2 | CC, coding rate =1/2
FACH1 TC

TTI 10 ms

The numbers of codes 1

SF 64
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PCH FACH1 FACH2
Transport block
CRC attachment Nesiro %0 108
CRC| CRC| CRC]
Necr 1o 16 360 16 168 16
TrBk Bpch TrBks Brach1 TrBks Beachz TrBks
concatenation (BPCH :0,1) (BFACHl :0,1) (BFACHZ :0,1,2,3)
Tail bit attachment  {(Necy ra+16) * By 376* Beacin 184* Bracro
for CC
Tall Tail
CCR=1/2 or TC Npch_te+16) * Bpcy 8* BPCH 376" Beacra 184* Bgachz 8 EIBFACF}%/?:D
Tail bit attachment 2*(Npcy_te +24) * Bpoy 1128* Bracia 2*(184* Brachz*+8* Brach2/30)
for TC "
Tail
. 1128* Bracha 12* Bragrn
Rate matching
TrCH mu|t| p|ex| ng [Z*(NPCH,TB +24)+ NPCH,RM]* Bpcn ‘;‘: (114O+NFACH17RM)* BracH1 ] 2* (184* Bgacyo+8* [BFACH2/3D)+NFACH27RM* [BFAcr-!gl'gh
Insertion of DTX [2* (Npcr_te +24)+ Nech_rml* Bren + (1140+Ngachi_rm)* Brachs + 2% (184* Brachz+8* Brackz/30)+Neachz_rv™ Brach2/ 30
indi cali on
an interleavi ng [2* (Nper_te +24)+ Necr_rul* Bpon + (1140+Neachy rm)* Bracha + 2% (184* Beachz+8* Bracz/30)+Nrachz rv* Brachz/30+NsccpeH pi
Phyg ca channel [Z*CNPCH,TB'*Z“)"' N'|;3_<.:H7RI\A]* Becr + (1140+Neachi_rm)* Braca + 2% (184* Beacrz+8* (Brachz2/30)+Nracrz_rm* Bractz230+NscereH o
mappi ng K 'Z K '-‘.'. .'. .
1 2 3 e 6 6 o o o o o o o o o o o o o |15
SCCPCH 1 2 3 e © 6 o o o o o o o o o o o o o|15
+— . >
AN Radio frame
NSCCPCH_TFCI
| Trci

Figure 2: Channel coding and multiplexing example for PCH and FACH
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41.1.3 Example for DCH
41131 DCH-> Radio frame segmentation
411311 Example for 3.4 kbps data

NOTE: Thisexample can be applied to DCCH.

NOTE: Inthisexample, it isassumed that maximum data rate of RLC payload is 3.4 kbps, and that MAC and
RLC overhead in atransport block is 12 bits.

Table 3: Parameter examples for 3.4 kbps data

Transport block size 148 bits

Transport block set size 148*B bits (B=0, 1)
CRC 16 bits

Coding CC, coding rate = 1/3
TTI 40 ms
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Transport block
CRC attachment 148
CRC
148 16 bits
TrBK concatination B TrBks (B =0,1)

— 164*B
Tail bit attachment

\ Tail

Convolutiona 164*B 8B ",
coding R=1/3 =

/

Rate matching 516*B

Insertion of DTX (516+Ngrw)*B
indication*

/

1% interleaving (516+Nru)* B+Nox
Radio frame (516+Nryi)* B+Np,
segmentation : R v
#1 #2 #3 #4
[ (516+NRM)* B+ND|]/ [ (516+NRM)* B+ND|]/ [ (516+NRM)* B+ND|]/ [ (516+NRM)* B+ND|]/
4 4 4 4

To TrCh Multiplexing

* Insertion of DTX indication isused only if the position of the TrCHsin the radio frame is fixed.

Figure 3: Channel coding and multiplexing example for 3.4 kbps data
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411312 Example for 12.2 kbps data

NOTE: Thisexample can be applied to AMR speech.

Table 4. Parameter examples for 12.2 kbps data

The number of TrChs 3
Transport block size TrCH#a 0, 39 or 81bits
TrCH#b 103 bits
TrCH#c 60 bits
TFCS #1 NTrCHazl*Sl, NTrCHbzl*los, NTrCchl*GO bits
#2 NtrcHa=1*39, N1rchp=0*103, NtrcHe=0*60 bits
#3 Ntrcha=1*0, Nt1rcup=0*103, N1/cnc=0*60 bits
CRC 12 bits (attached only to TrCh#a)
CRC parity bit attachment for 0 bit transport block | Applied only to TrCH#a
Coding CC,
coding rate = 1/3 for TrCh#a, b
coding rate = 1/2 for TrCh#c
TTI 20 ms
Transport block | TrCh#a TrCh#b TrChi#c
CRC attachment* Nrrca Nrrcro Nrrcre
i’ CRC
Ta]l b|t aItaChment* NTrCHa 12 NTrCHb NTrCHc
i’ Tail Tail Tail

Convolutiona Nrrcrat12 8 Nrcnn 8% NTrGHb/ 103 Nrcre 8% .N_TrCHc/ 60
coding R=1/3, 1/2 ",

{

Rate matching 3 (Nmeuat20) 3* (Nricr+8" Nric/103) 2*(Nrionct8* Nrdnd/60)
Insertion of DTX 3* (NTrCHa+20)+N§Ma 3* (NTrCHb+8* 2% (NTrCHc+8*
indication Nrrcrn/103)+Nrwig Nrrcre/60)+Nrwg
l 3* (Nrrchat20)+NrmatNoin 3*(Ntrcnpt+8* 2* (Nrrchct8*
1% interl eavi ng Nirrern/ 103)+NruptNoib Nrcho/60)+NrmctNpic
Radio frame 3* (NTrCHa+2:0)+NRMa+ }'Dll 3* (Ngcrpt8* 2* (Ngzcnct8*
segmentation i i Nrrcrn/ 103 ).:+NRMb+N|:"|b Nircro/60)# NrmctNpic
#la #2a #1b #2b #1c || #2c
NRrra Nrra Nrro Nrro Nrrc Nrre

Nrra = [3* (N1icHat20) +NruvatNpig)/2
Nreb = [3* (Nrrcrbt8* Nrichn/103)+ NrmbtNoip] /2

Nrre = [2* (N1ichet8* Nricrd/60)+ NawctNoid /2
To TrCh Multiplexing

* CRC and tail bits for TrCH#ais attached even if Nr,cns=0 bits since CRC parity bit attachment for O bit transport
block is applied.

Figure 4. Channel coding and multiplexing example for 12.2 kbps data

ETSI



3GPP TR 25.944 version 3.4.1 Release 1999 13 ETSI TR 125 944 V3.4.1 (2001-03)

411313 Example for 28.8/57.6 kbps data

NOTE: Thisexample can be applied to Modem or FAX.

Table 5: Parameters for 28.8/57.6 kbps data

The number of TrChs 1
Transport block size 576 bits
Transport block 28.8 kbps 576*B bits (B=0, 1, 2)
Set size 57.6 kbps 576*B bits (B=0, 1, 2, 3, 4)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 40 ms
Transport block
7
CRC attachment >76
CRC
576 16
Bk B TrBks
concatenation (B=0,1,,, or 4)
592* B

Turbo coding R=1/3

{

Tail bit attachment

y Tail

1776*B

Rate matching 1776*B 12* EIB/4EI.ZH.
1% interleaving 1776* B+12*[(B/A3Nru
Radio frame 1776* B +12* (B/43Ngrw
segmentation
#1 #2 #3 #4
(1776* B +12 (1776* B +12 (1776* B +12 (1776* B +12
*[B/AFNgru)/4 *[B/4FNgu)/4 *[B/AFNgru)/4 *[B/AFNgu)/4

To TrCh Multiplexing

Figure 5: Channel coding and multiplexing example for 28.8/57.6 kbps data
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411314 Example for 64/128/144 kbps packet data

NOTE: Inthisexample, itisassumed that maximum data rate of RLC payload is 64/128/144 kbps, and MAC and
RLC overhead in atransport block is 16 bits.

Table 6: Parameters for 64/128/144 kbps packet data

The number of TrChs 1
Transport block size 336 bhits
Transport block 64 kbps 336*B bits (B=0, 1, 2, 3, 4)
Set sige 128 kbps 336*B bits (B =0, 1, 2, 4, 8)
144 kbps 336*B bits (B=0,1,2,4,8,9)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
Transport block
CRC attachment 336
CRC
336 16
Bk B TrBks
concatenation (B=0,1,2,3,4,8,9
. 2* B
Turbo coding R=1/3 =
1056*B

Tail bit attachment

y Tail

Rate matching 1056*B 12* EIB/gEl._"u

{

1% interleaving

1056* B+12* B/93Ngrwm

Radio frar_ne 1056* B +12* B/93Ngwm
segmentation

#1 #2
(1056* B +12* (B/93-Nrw)/2 (1056* B +12* (B/953-Nrw)/2

To TrCh Multiplexing

Figure 6: Channel coding and multiplexing example for 64/128/144 kbps packet data
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411315 Example for 384 kbps packet data

NOTE: Inthisexample, itisassumed that maximum datarate of RLC payload is 384kbps, and MAC and RLC
overhead in atransport block is 16 bits.

Table 7: Parameters for 384 kbps packet data

The number of TrChs 1

Transport block size 336 bits

Transport block Set size 336*B bits (B =0, 1, 2, 4, 8, 12 for TTI=10 ms,
B=0,1,2,4,8,12,16, 20, 24 for TTI=20 ms)

CRC 16 bits

Coding Turbo coding, coding rate = 1/3

TTI 10 or 20 ms

ETSI
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Transport block
CRC attachment 3%
CRC
336 16

TrBk

. B TrBks
concatenation (B=0,1,2,4,8,12)
Turbo coding R=1/3 %z B

1056*B

Tail bit attachment

y Tail

Rate matching 1056*B 12+ EIB/IQ_,[...'
1% interleaving 1056* B+12* (B/123-Ngw

1056* B +12* (B/12(3-Ngm

To TrCh Multiplexing

Figure 7: Channel coding and multiplexing example for 384 kbps packet data in case of TTI=10 ms
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Transport block
CRC attachment 336
CRC
336 16
TrBk B TrBks
concatenation (B=0, 1,2, 4,8, 12, 16, 20, 24)
Code block 352*8
segmentation -
Turbo coding R=1/3 176* B 176* B
Tail bit attachment 52" B 528" B
¢ Tail Tail
Rate matching 528* B 12* (B/24f] 528* B 12*[B/240
1% interleaving 1056* B+24*[B/240+Ngy
Radio frame 1056* B+24* [B/24H+New
segmentation
#1 #2
(1056* B +24* [B/243Ney)/2 (1056* B +24*[B/243Ngy)/2

To TrCh Multiplexing

Figure 8: Channel coding and multiplexing example for 384 kbps packet data in case of TTI=20 ms
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411316 Example for 64 kbps data

NOTE: Thisexample can be applied to ISDN service.

Table 8: Parameters for 64 kbps data

The number of TrChs 1

Transport block size 640 bits

Transport block set size 4*640 bits

CRC 16 bits

Coding Turbo coding, coding rate = 1/3

TTI 40 ms

Transport block #1 LI ) #4
CRC attachment 640 : ' 040 .
#1 CRC(o o o #4 CRC
TrBk 640 16 640 16
concatenation ; ; 4
. : 2624

Turbo coding R=1/3

Tail bit attachment 7872

y gTajl

Rate matching 7872 12 -
1% interleaving 7884+Nrw
Radio frame 7884+Ngy
segmentation f :
#1 e o 0 o #H4
(7884+Nrw)/4 (7884+Nry)/4

To TrCh Multiplexing

Figure 9: Channel coding and multiplexing example for 64 kbps data
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4.1.1.3.2 TrCh multiplexing -> Physical channel mapping

4.1.1.3.2.1 Example for Stand-alone mapping of 3.4 kbps data
NOTE: Thisexample can be applied to Stand-alone mapping of DCCH.

Table 9 shows example of physical channel parameters for stand-alone mapping of 3.4 kbps data.

< 3.4 Kbps data >
#1 #H2 #3 #4
2™ interleaving 129+Ngy /4=150 129+Ngy /4=150 129+Ngu /4=150 129+Ngy /4=150
Physical channel 150 150 150 150
mapping EIEI e o o LEEIEI e o o @EI e o o LEEIZI o o o @
| e o o | e o o | e o o | e o o |
15kspsDPCH  §t & & &
<«—— CFN=4N —p«¢—— CFN=4N+1 ——— pe¢——— CFN=4N+2 — p4¢——— CFN=4N+3 ——»
I:I Pilot symbol
HTPC

Figure 10: Channel coding and multiplexing example for stand-alone mapping of 3.4 kbps data

Table 9: Physical channel parameters for stand-alone mapping of 3.4 kbps data

Symbol rate Nopilot Nrrci Ntrc Nata1 Ndata2
(ksps) (bits) | (bits) | (bits) | (bits) | (bits)
15 4 0 2 2 12
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NOTE: Thisexample can be applied to multiplexing AMR speech and DCCH.

Table 10 shows example of physical channel parameters for multiplexing of 12.2 kbps data and 3.4 kbps data.

< 12.2 kbps data > < 12.2 kbps data > < 3.4 kbps data >
| #la | #2a | #1b | #2b | #1c | #2c || #la | #2a | #1b | #2b | #1c | #2c | | #1 | #2 | #3 | #4 |
TrCH
multiplexing l
#la | #1b | #1c | #1 #2a | #2b | #2c | #2 #la | #1b | #lc | #3 #2a | #2b | #2c | #4

2 interleaving

Physical channe 510 510 510 5 510
mapping T_I o o o o o o |_1_5 T_I o o o @ EI o o o |_1_5
‘ o o o ‘ ‘ e o o H ‘ o o o ‘ ‘ o o o ‘
30 ksps DPCH ETd I T L

4——— CFN=4N — p«—— CFN=4N+1 ————p¢—— CFN=4N+2 —————p¢—— CFN=4N+3 —»

U Pilot symbol | TPc

Figure 11: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 3.4 kbps data

Table 10: Physical channel parameters for multiplexing of 12.2 kbps data and 3.4 kbps data

Symbol rate Nopilot Nrrci Ntrc Nata1 Ndata2
(ksps) (bits) (bits) (bits) (bits) (bits)
30 4 0 2 6 28
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4.1.1.3.2.3 Example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data
NOTE: Thisexample can be applied to multiplexing of Modem/FAX and DCCH.

Table 11 shows example of physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data.

< 28.8/57.6 kbps data > < 3.4 kbps data >
C» L = L » I » | [ & =] ]
multiplexing l W /
o | ;| w | e | w | . |

Insertion of DTX

#_ | m |
indication

2™ interleaving

Physical channel

mapping
T_I EI e o o e o o e o o I}_S T_I ;_I e o o I}_5
DPDCH e o o ‘ e o o ‘ e o o ‘ e o o
>
<S|0t— CFN=4N — p4¢— CFN=4N+1— p¢—  CFN=4N+2 — p¢— CFN=4N+3——»p

ﬂ Pilot symbol TECI&TPC

Figure 12: Channel coding and multiplexing example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

Table 11: Physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

Example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Data rate Symbol rate No.of physical Npilot Ntec Ntpc Ndata1 Ndata2
(kbps) (ksps) channel: P (bits) (bits) (bits) (bits) (bits)
28.8 60 1 8 8 4 12 48
57.6 120 1 8 8 4 28 112

This example can be applied to multiplexing 64/128/144/384 kbps packet data and DCCH.
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Table 12 shows example of physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data.

< Packet data > < Packet data > < 3.4 kbps data >
L e L =) A 2 &) &)
multiplexing l W /
#1 | a | #2 | # | #1 | # | #2 | # |
Insertion of DTX
indication :
Physical channel
segmentetion # |eee| P # |eee| #pP B |eee| #P # |eee| #p
2™ interleaving
# |eee| wP # |eee| wP # [eee| P # |eee| wP
PhySCd channel ‘..‘.»:::::::::::::55-'1::::;;:::::::::::: :::::: ) “~--.':::;;_-_._.::;_:._:::::::::;::::::::::: ....... lAl‘..:::::::::::::::-'11.‘:::;;;::::::::::::::%” ‘A...»::::::::::::::5-'-'1::::;;;_.:::::::::::: ..... )
mappIng EIEI o o o EEIEI o o o @HEI o o o EEIEI o o o @
#1 ‘ e o o “ e o o I e o o ‘ e o o
° ° °
DPDCH [ ° °
° ° °
# M0 oo« [THINIH o« [THUNTH « « « [TATHTE -« [T
<S|0t— CFN=4N —  p¢— CFN=4N+1l — p¢—— CFN=4N+2 ——— p4—CFN=4N+3 ———»
U Pilot symbol | TFaiaTPC

Figure 13: Channel coding and multiplexing example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data
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Table 12: Physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Data rate Symbol rate No.of physical Nbpilot Ntrci Ntpc Ndata1 Ndataz
(kbps) (ksps) channel: P (bits) (bits) (bits) (bits) (bits)
64 120 1 8 8 4 28 112
128 240 1 16 8 8 56 232
144 240 1 16 8 8 56 232
384 240 3 16 8 8 56 232

480 1 16 8 8 120 488

4,1.1.3.25 Example for multiplexing of 64 kbps data and 3.4 kbps data

NOTE: Thisexample can be applied to multiplexing ISDNs data and DCCH.

Table 13 shows example of physical channel parameters for multiplexing of 64 kbps data and 3.4 kbps data.

64 kbps data 3.4 kbps data

< > <4 >
) L s = | s || w | [ a | w |[ w |[ & |
rCH
multiplexing l W /
| #1 | & || # | = || # | = || 44 | wm |
Insertion of DTX
indication
2 interleaving
Physical channel
mapping EI E e o o E
120 ksps DPCH | e o o |
?Ot— CFN=4N — »4—— CFN=4N+1 — p4—— CFN=4N+2 — pe— CFN=4N+3 —»
|:| Pilot symbol H TFCI&TPC

Figure 14: Channel coding and multiplexing example for multiplexing of 64 kbps data and 3.4 kbps data
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Table 13: Physical channel parameters for multiplexing of 64 kbps data and 3.4 kbps data

Symbol rate No. of physical Npilot Nrec Ntpc Ndata1 Ndata2

(ksps) channel (bits) (bits) (bits) (bits) (bits)

120 1 8 8* 4 28 112
4.1.1.3.2.6 Example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: Thisexampleis corresponding to multiplexing of AMR speech, 64/128/144/384 kbps packet and DCCH.
Table 14 shows example of physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data.

< 12.2 kbps data > < 12.2 kbps data > < Packet data > < Packet data > 3.4 kbps data
|#10] soalslwan|wacliec] |#alsalmblioblmclied] | m | w2 || m || w2 |
TrCH
mrultiple(ing l /

walpbluac] w1 || |salmedlrec] w2 |#e| |malmblmnd w1 [#8] |wealuoblred we  [#4]
Insertion of DTX
indication

Physical channel
segmentation

#L e | P #L e | P #L e | wP #L e | P

2" interleaving

Physical channel

#1 e o o w J e o o ‘ e o o w e o o
o RO 1 RN 1 R 1 1 SRR

<——— CFN=4N — p¢— CFN=4N+]l — p¢—  CFN=4N+2 — p4¢— CFN=4AN+3 —»

ﬂ Pilot symbol | TFCI&TRC

Figure 15: Channel coding and multiplexing example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data
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Table 14: Physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

Data rate Symbol rate No.of physical Npilot Nrec Ntpc Ndata1 Ndata2
(kbps) (ksps) channel: P (bits) (bits) (bits) (bits) (bits)
64 120 1 8 8 4 28 112
128 240 1 16 8 8 56 232
144 240 1 16 8 8 56 232
384 240 3 16 8 8 56 232
480 1 16 8 8 120 488
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4.1.2 Uplink

41.2.1 Example for RACH

Table 15: Parameter examples for RACH

Transport block size Nraci=168 or 360 bits
CRC 16 bits

Coding CC, coding rate = 1/2
TTI 20 ms

Minimum spreading factor 32

Transport block
RC attachment

y

all bit attachment

y

Convolutional
coding R=1/2

y

1% interleaving

y

adio frame
egmentation

{

ate matching

{

2" interleaving

{

Physical channe
mapping
PRACH Data

NracH
CRC
Nrach 16
Tail
Ngacy +16 8
2*(Nrach +24)
Nrach +24 Nrach +24

Nract +24 +Ngu

Nract +24 +Ngy

Nract +24 +Ngu

Nract +24 +Ngy

<

<

|
Radio frame

Radio frame

Figure 16: Channel coding and multiplexing example for PRACH
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4122

41221

412211

NOTE:
NOTE:

Example for DCH

27

DCH -> Radio frame segmentation

Example for 3.4 kbps data

This example can be applied to DCCH.

ETSI TR 125 944 V3.4.1 (2001-03)

In thisexample, it is assumed that maximum data rate of RLC payload is 3.4 kbps, and that MAC and
RLC overhead in atransport block is 12 bits.

Table 16: Parameter examples for 3.4 kbps data

Transport block size 148 bits
Transport block set size 0, 148 bits
CRC 16 bits
Coding CC, coding rate = 1/3
TTI 40 ms
Transport blocl
CRC attachment 148
CRC
148 16
Y
TrBk concatenation B TrBks (B =0,1)
Y 164
Tail bit attachment
v Tail
Convolutional le4*B 8B
coding R=1/3 ;
¢ 516*B

1% interleaving

{

Radio frame
segmentation

Rate matching

#1
129*B
#1 w2 #4
129*B +Ngrw1 129*B +Ngrw2 129*B +Nrwvi3 129*B +Ngrwa

M

To TrCh Multiplexing

Figure 17: Channel coding and multiplexing example for 3.4 kbps data
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412212 Example for 12.2 kbps data

NOTE: Thisexample can be applied to AMR speech.

Table 17: Parameter examples for 12.2 kbps data

The number of TrChs 3
Transport block TrCH#a 39 or 81bits
size TrCH#b 103 bhits
TrCH#c 60 bits
TFCS #1 NTrCHazl*Sl, NTrCHbzl*los, NTrCchl*GO bits
#2 Ntrcha=1*39, Nt1rcup=0*103, N1/cH=0*103 bits
#3 NtrcHa=0*81, N1rcrb=0*103, Ntcrnc=0*60 bits
CRC 12 bits (attached only to TrCh#a)
Coding CC,
coding rate = 1/3 for TrCh#a, b
coding rate = 1/2 for TrCh#c
TTI 20 ms
Transport block | TrCh#a TrChtb TrChtc
CRC attaChment* NTrCHa NTrCHb NTrCHc
¢ CRC
Tail bit attachment* Nrrcha 12 NrrcHb NrcHe
Tail Tail Tail
Convolutional NtrcHat12 8 "'-,1 NrcHb 8* NTWCHb/ 103 Nrche 8* Nf[rCHL/ 60
coding R=1/3, 1/2
Radio frame 3*( Nmicrat20) 3*( Nrrchot8* Nyrenn/103) 2* ( Nrrchct8* Nriénd/ 60)
equalization
1% interleaving 3*(Nrcrat20) 1 3*(Nrcrt8*Nricuy/103) 1 2* ( Nricrc+8*Nriéno/60)
Radio frame 3*( NTrCH9+20)+1* 3* (: Nrcrpt8* l\gTrCHb/ 103)+]* 2* ( NTrCH‘_:+8* NTrC-:HLJ 60)
segmentation (Nrciia /810 ; Nrrcnif103 i
¢ #la #2b #1b #2b #lc || #2c
Rate matching NRrra ; Nrra ; Nrrb Nrro Nrre Nrre
#la #2b #1b #2b #1c #2c
NrratNrv_1a NrratNrw_2b Nrro+Ngrm_10 NrrotNrm_2o NrrctNrv NrectNrwm_
c 2c

Nrra=[3* ( NrrcHat20)+1* (NrrcHa /8100/2
Nreb=[3* ( Nrchb+8* Nt/ 103)+1* Nyroin/ 103] /2
Nree= N1rcret8* Nrrcrd/ 60

To TrCh Multiplexing

Figure 18: Channel coding and multiplexing example for 12.2 kbps data
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412213 Example for 28.8/57.6 kbps data

NOTE: Thisexample can be applied to Modem or FAX.

Table 18: Parameters for 28.8/57.6 kbps packet data

The number of TrChs 1
Transport block size 576 bits
Transport block 28.8 kbps 576*B bits (B=0, 1, 2)
Set size 57.6 kbps 576*B bits (B=0, 1, 2, 3, 4)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 40 ms
Transport block
576
CRC attachment
CRC
576 16
. B TrBks
TrBk concatenation (B=0,1,,, or 4)
592* B

Turbo coding R=1/3

/

Tail bit attachment

¢ éTaiI

1776* B

1% interleaving 1776* B 12*[B/4L

Radio frame 1776* B %12*[B/40

segmentation

¢ #1 #2 #3 #4

Rate matching (I77e*B i1 (1776*B 1% (1776*B &% (1776*B

+12¢[B/AD)/A | +12¥[B/AD/A L +12%[(B/AD)4 i +12*(B/AD)/A
#1 #2 #3 #4

(1776* B+12 (1776* B+12 (1776* B+12 (1776* B+12

*EB/4D/4+NRM1 *[B/4D/4+NRM2 *EB/4D/4+NRM3 *EB/4D/4+NRM4

To TrCh Multiplexing

Figure 19: Channel coding and multiplexing example for 28.8/57.6 kbps data
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412214 Example for 64/128/144 kbps packet data
NOTE: Inthisexample, itisassumed that maximum data rate of RLC payload is 64/128/144 kbps, and MAC and
RLC overhead in atransport block is 16 bits.
Table 19: Parameters for 64/128/144 kbps packet data
The number of TrChs 1
Transport block size 336 bits
Transport block 64 kbps 336*B bits (B=0, 1,2, 3,4)
Set size 128 kbps 336*B bits (B=0, 1, 2,4, 8)
144 kbps 336*B bits (B=0,1,2,4,8,9)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
Transport block
336
CRC attachment
CRC
336 16
. B TrBk
TrBk concatenation e

(B=0,1,2,34,8,9)

Turbo coding R=1/3 2B

/

Tail bit attachment

¢ Tail

1% interl eavi ng 1056* B 12* B/90]

1056* B

Radio frame
segmentation

¢ #1

Rate matching (1056* B +12* (B/91)/2

1056* B #12*[B/90]

#2
(1056* B +12* [(B/90)/2

#1
(1056* B +12* (B/90)/2+Ngw1

#2
(1056* B +12*[B/90)/2+Ngrm2

To TrCh Multiplexing

Figure 20: Channel coding and multiplexing example for 64/128/144 kbps packet data
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412215 Example for 384 kbps packet data
NOTE: Inthisexample, itisassumed that maximum datarate of RLC payload is 384kbps, and MAC and RLC
overhead in atransport block is 16 bits.
Table 20: Parameters for 384 kbps packet data
The number of TrChs 1
Transport block size 336 hits
Transport block Set size | 384 kbps | 336*B bits (B =0, 1, 2, 4, 8, 12, 16, 20, 24)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
Transport block
CRC attachment 336
CRC
336 16
. B TrBks
TrBk I)ncatmalon (B=0, 1, 2, 4, 8, 12, 16, 20, 24)
Code block 35248
segmentation
L 176* B 176* B
Turbo coding R=1/3
- 528* B 28* B
Tail bit attachment 528
y Tail Tail
1% interleaving 528* B 12+ [B/24] 528* B 12*[B/240)
Redio frame 1056* B +24* [B/240
segmentation
¢ #1 #2
Rate matching (1056* B +24* [B/240)/2 (1056* B +24* [B/240)/2

#1

#2

(1056* B +24* (B/240)/2+Ngm1

To TrCh Multiplexing

(1056* B +24* (B/240)/2+Ngrm2

Figure 21: Channel coding and multiplexing example for 384 kbps packet data
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412216 Example for 64 kbps data

NOTE: Thisexample can be applied to ISDN service.

Table 21: Parameters for 64 kbps data

The number of TrChs 1
Transport block size 640 bits
Transport block set size 4*640 bits
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 40 ms
Transport block #1 LI ) #4
CRC attachment : 640 »
\ #1 CRC|® o @ #4 CRC
TrBk 640 16 640 16
concatenation :
. 2624
Turbo coding R=1/3
7872

Tail bit attachment

| gTaiI

1% interleaving 7872 12
Radio frame : 7884
segmentation : :

#1 o o 0o #4
Rate matching 1971 | 1971

#1 o o o #4
1971+Ngm1 1971+Ngrma
To TrCh Multiplexing

Figure 22: Channel coding and multiplexing example for 64 kbps data
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4.1.2.2.2 TrCH multiplexing -> Physical channel mapping
4.1.2.2.2.1 Example for Stand-alone mapping of 3.4 kbps data

NOTE: Thisexample can be applied to Stand-alone mapping of DCCH.

3.4 kbps data

ETSI TR 125 944 V3.4.1 (2001-03)

< >
#1 #2 #3 #4
2" interleaving 129+Ngy1=150 129+Ngy>=150 129+Nrus=150 129+Nrus=150
Physical channel 150 150 150 150
mapping
15 ksps DPDCH
<«—— CFN=4N >« CFN=4N+1 >« CFN=4N+2 > CFN=4N+3 — »

Figure 23: Channel coding and multiplexing example for stand-alone mapping of 3.4 kbps data
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412222 Example for multiplexing of 12.2 kbps data and 3.4 kbps data
NOTE: Thisexample can be applied to multiplexing AMR speech and DCCH.
12.2 kbps data 12.2 kbps data 3.4 kbps data
< > < > <
#la #2a #1b #2b #1c #2c #la #a #1b #2b #lc #2c #1 #2 #3 #4
TrCH
multiplexing
#la #1b #lc #1 #2a #2b #2c #2 #la #1b #1c #3 #2a #2b #2c #4

2" interleaving

Physical channel
mapping
60 ksps DPDCH

600

600

600

600

<+—— CFN=4N — > «—— CFN=4N+1 ———p<4—— CFN=4N+2 ————p«—— CFN=4N+3 —»

Figure 24: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 3.4 kbps data
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4.1.2.2.2.3 Example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

NOTE: Thisexample can be applied to multiplexing Modem/FAX and DCCH.

Table 22 shows example of physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data.

28.8/57.6 kbps data 3.4 kbps data
< >
#1 #2 #3 #4 #1 #2 #3 #4
TrCH
#1 #1 #2 #2 #3 #3 #4 #4

2" interleaving

Physical channel
mapping

DPDCH

«—— CFN=4N e CFN=4N+1 —  pe— CFN=IN+2 —  pe— CFN=4N+3 — »

Figure 25: Channel coding and multiplexing example for multiplexing of 28.8/57.6 kbps packet data and 3.4 kbps data

Table 22: Physical channel parameters for multiplexing of 28.8/57.6 kbps packet data and 3.4 kbps data

Data rate Maximum No.of physical

(kbps) symbol rate channel
(ksps)

28.8 120

57.6 240 1
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412224 Example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: Thisexample can be applied to multiplexing 64/128/144/384 kbps packet data and DCCH.
Table 23 shows example of physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data.

Packet data Packet data 3.4 kbps data
#1 #2 #1 #2 #1 #2 #3 #4
TrCH
multiplexing l W /
#1 #1 #2 #2 #1 #3 #2 #4

2" interleaving

Physical channel
mapping

DPDCH

«— CFN=4N ¢ CFN=4N+1 —  pe— CFN=IN+2 —  pe— CFN=4N+3 — »

Figure 26: Channel coding and multiplexing example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Table 23: Physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Data rate Maximum No.of physical

(kbps) symbol rate channel
(ksps)

64 240 1

128 480 1

144 480 1

384 960 1
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4.1.2.2.25 Example for multiplexing of 64 kbps data and 3.4 kbps data
NOTE: Thisexample can be applied to multiplexing ISDNs data and DCCH.
64 kbps data 3.4 kbps data
#1 #2 #3 #4 #1 #2 #3 #4
mat ! L~ D —
multiplexing
#1 #1 #2 #2 #3 #3 #4 #4
2" interleaving

Physical channel
mapping

240 ksps DPDCH

«— CFN=ON —  pe— CFN=4N+l1 — pe— CFN=4N+2 —  pe— CFN=4N+3 — »

Figure 27: Channel coding and multiplexing example for multiplexing of 64 kbps data and 3.4 kbps data

ETSI



3GPP TR 25.944 version 3.4.1 Release 1999 38 ETSI TR 125 944 V3.4.1 (2001-03)
412226 Example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: Thisexampleiscorresponding to multiplexing of AMR speech, 64/128/144/384 kbps packet and DCCH.
Table 24 shows example of physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data.

12.2 kbps data 12.2 kbps data Packet data Packet data 3.4 kbps data
< > < > < > < >  ——
#la|#2a|#1b|#2b|#1c|#2c| | #1a|#2a|#1bl#2b|#1c|#2c #1 #2 #1 #2 #1 || #2 || #3||#4
TrCH
multiplexing l /
#la|#lb #2a|#2b|#2c #4
2" interleaving
Physical channel
mapping
DPDCH

<«—— CFN=4N — p¢— CFN=4N+1 — pe— CFN=4N+2 — p¢— CFN=4N+3 — »

Figure 28: Channel coding and multiplexing example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

Table 24: Physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

Data rate Maximum No.of physical

(kbps) symbol rate channel
(ksps)

64 240 1

128 480 1

144 480 1

384 960 1
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4.2 TDD mode

421 Downlink

4.2.1.1 BCH
Table 25: Parameters for BCH
Transport block size 246 bit
CRC 16 bit
Coding CC, coding rate = 1/2
TTI 20 ms
Midamble 512 chips
Codes and time slots SF =16 x 1 x 1 time slot
TFCI 0 hit
TPC 0 hit

Transport block
CRC, and Tail 246
attachment

‘l‘ CRC|Tall
Convolutional 246 16 8

coding R=1/2

/

1% interleaving

/

Radio frame
segmentation

/

Rate Matching

/

2" interleaving 244 o 244

540

540

270 P 270

Physical channel 244 24%:-...
mapping A .

SF=16 MA MA
122 512 122 122 512 122

Radio frandf > o franedi+l

>

Figure 29: Channel coding for BCH
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42.1.2

Example for PCH and FACH

40 ETSI TR 125 944 V3.4.1 (2001-03)

Table 26: Parameters for PCH and FACH

PCH NpcH=80 or 240 bit
Transport block size FACH1 363 hit
FACH2 171 bit
PCH 80*Bpcy or 240*Bpch bit (Bpcn=0,1)
Transport block set size FACH1 363*Brachi bit (Beach1=0,1)
FACH2 171*Beachz bit (Beach2=0,1,2)
Coding PCH, FACH2 CC, coding rate = 1/2
FACH1 TC
TTI 10 ms
Midamble 512 chips
Codes and time slots SF =16 x 2 x 1 time slot
TFCI 16 bit
TPC 0 bit
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PCH FACH1 FACH2
Transport block
CRC attachment NpcH_T8 363 171
CRC CRC CRC
¢ NpcH T8 16 363 16 171 16
TrBk
concatenation Bpch TrBks Beacr1 TrBKks Brachz TrBks
l (Becr =0,1) (BracH1 =0,1) (Brac2 =0,1,2)
Tail bit attachment Necr 16 +16) * Beex 379 * Beach1 187 * Brach2
for CC
Tail Tail
. (NpcH_te +16) * Bpen 8B i 379 * Brachn i 187 * Brachz 8* Biacra/30
Convolutiona v :
coding R=1/2 or
TC
v 2*(Npcr_8+24)* Bpcy 1137 * Beeachz %, 1 2%(187*Bracizt8* Brac2/ 30k
Tail bit attachment
forTC
Tail
¢ 1137 * Bpeachs 12*BFAC)-;§
Rate matching : ;
¢ [2*(Necr_re+24)+Necr_ru]*Bron | (1149+Ngach1)* Bracr1 2% (187* Bracnz+ 8* (Bracra/30)+Nracrz_rvi* (Bracwa/
TrCH multiplexing
¢ [2* (Npcr_tB+24)+NpcH_rm]* Brert(1149+NracHi)* Bracri+2* (187* Brachz+8* (BracH2/ 30 +NracHz_rm* (BracH2/30
2" Interleaving
¢ [2* (Npcr_t8+24)+Npcr_rv]* Bren+(1149+NracHi)* BFA(.T,:.P 1+2% (187* BracHz+8* (Brach2/30)+NracHz_rv* [Brac2/30
Physical channel
mapping 244, 244.,
¢ Codel { Codem
SF=16 MA MA
I'Zm 122 122 122 122
< Radio frameti > < Radio frame#i >

Figure 30: Channel coding and multiplexing example for PCH and FACH

42.1.3 Example for DCH
42131 DCH-> Radio frame segmentation
421311 Example for 3.4 kbps data

NOTE: Thisexample can be applied to DCCH.

NOTE: Inthisexample, itisassumed that maximum data rate of RLC payload is 3.4kbps, and that MAC and
RLC overhead in atransport block is 12 bits.
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Table 27: Parameter examples for 3.4 kbps data

Transport block size 148 bits

Transport block set size 148*B bits (B=0,1)

CRC 16 bits

Coding CC, coding rate = 1/3

TTI 40 ms

Transport block]
CRC attachment 148
i‘ CRC
148 16 bits
TrBk concatination
B TrBks (B=0,1)
Tail bit attachment 164*B
\ Tail
Convolutional lo4'B &8
coding R=1/3
1% interleaving 516*B
Radio frame 5164B
segmentation
#1 #2 #3 #4
" i " R " S S
Rate matching 516*B/4 516*B/4 516*B/4 .. ©16*B/4
#1 #2 #3 #4
516*B/4+Ngru1 516*B/4+Ngy2 516*B/4+Ngu3 516*B/4+Ngrua
To TrCh Multiplexing

Figure 31: Channel coding and multiplexing example for 3.4 kbps data
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421312 Example for 12.2 kbps data

NOTE: Thisexample can be applied to AMR speech.

Table 28: Parameter examples for 12.2 kbps data

The number of TrChs 3
Transport block size TrCH#a 39 or 81 bits
TrCH#b 103 bits
TrCH#c 60 bits
Transport block set size #1 N1rcha=1*81, N1rchb=1*103, NtcHc=1*60 bits
#2 Ntrcha=1*39, N1rcup=0*103, N1,cHc=0*60 bits
#3 Ntrcha=0*81, Nrrchb=0%*103, Ntrchc=0*60 bits
CRC 12 bits (attached only to TrCh#a)
Coding CC,
TTI coding rate = 1/3 for TrCh#a, b
coding rate = 1/2 for TrCh#c
20 ms
Transport block | Trch#a TrCh#b TrChtc
CRC attaChment NTrCHa NTrCHb NTrCHc
¢ CRC
Tail bit attachment Nrrcha 12 NticHb NtrcHe
Tail Tail Tail
Convolutiona Nroretl2 8 % Nrrcip  8*Nrieu/103 Nricre 8 Nigond60
coding R=1/3, 1/2
Rajlo frame 3*( NTrCHa+20) 3*( Nrchp+8* Nercnp/103) 2*( Nychct8* N/ 60)
equalization
:l_st |nter|ea_\/| ng 3*( NTTCH3+20) Nrre 3*( Nyrcnpt8* Nricnp/103) Ny 2*( Nychet8* Neyyend/60)
Radio frame 3(Nrrcngr20)+Nree 3 (Nrics 8% Nricw/108) e £ 2*(Nrcucd 8 Nricid 60)
segmentation : : : : ;
¢ #la #2a #1b #2b #lc || #2c
Rate matching ' '
#la #2a #1b #2b #1c #2c
Nrra Nrra Ngeo Nrro Ngrec Ngec

Nrra= [3* (N1rchat20)+NgrmarNrte] /2
Nrep= [3* (NTrchpt8* Nrrcrn/ 103)+Ngrmbs Nite] /2
Nrre= [2* (NTrcHet8* Nrrend 60)+Nrwic] /2

To TrCh Multiplexing

Figure 32: Channel coding and multiplexing example for 12.2 kbps data
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421313 Example of 28.8/57.6 kbps data

NOTE: This example can be applied to Modem or FAX.

Table 29: Parameters for 28.8/57.6 kbps data

The number of TrChs 1
Transport block size 576 bits
Transport block set size 28.8 kbps 576*B bits (B=0, 1, 2)
57.6 kpbs 576*B bits (B=0, 1, 2, 3, 4)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 40 ms
Transport block
CRC attachment 576
CRC
576 16
TrBk
concatenation (BBIE)I?E or 4)

l

Turbo coding R=1/3

{

Tail bit attachment

y Tail

592* B

1776*B

< . 1776*B 12* [B/4H,
1% interleaving
Radio frame 1776* B 412* /40
segmentation ) 7 ;
#1 #2 #3 | #4 |
(1776* B +12 (1776* B +12 (1776* B +12 (1776* B +12
*[B/AD)/4 *[B/AD)/4 *[B/A0)/4 *[B/A0)/4
Rate matching
#1 | #2 | #3 | #4 |
(1776* B +12 (1776* B +12 (1776* B +12 (1776* B +12
*EB/4D/4+NRM *EB/4D/4+NRM *DB/4D/4+NRM *DB/4D/4+NRM

To TrCh Multiplexing

Figure 33: Channel coding and multiplexing example for 28.8/57.6 kbps data
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421314 Example of 64/128/144 kbps packet data
NOTE: Inthisexampleitisassumed, that maximum data rate of RLC payload is 64/128/144 kbps, and MAC
and RLC overhead in atransport block is 16 bits.
Table 30: Parameters for 64/128/144 kbps packet data

The number of TrChs 1

Transport block size 336 bits

Transport block 64 kbps 336*B bits (B=0, 1,2, 3,4)

set size 128 kbps 336*B bits (B=0, 1, 2,4, 8)

144 kbps 336*B bits (B=0,1,2,4,8,9)

CRC 16 bits

Coding Turbo coding, coding rate = 1/3

TTI 20 ms

Transport block
CRC attachment 336
CRC
336 16
ek B TrBks
concatenation (B=0,1,2,3,4,8,9)
Turbo coding R=1/3 2'B
Tail bit attachment 1056*B
¢ Tall
1% interleaving 1056*B 12*[B/9E,
¢ 1056* B+12*B/90]
Radio frame
segmentation #1 #2
(1056* B +12*[B/90)/2 (1056* B +12* [B/90)/2

Rate matching

#1

#2

(1056* B +12* (B/95-Nry)/2

(1056* B +12* (B/95-Nrw)/2

To TrCh Multiplexing

Figure 34: Channel coding and multiplexing example for 64/128/144 kbps packet data
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421315 Example of 384 kbps packet data
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NOTE: In thisexampleit is assumed, that the maximum data rate of RLC payload is 384 kbps, and MAC and RLC

overhead in atransport block is 16 hits.

Table 31: Parameters for 384 kbps packet data

The number of TrChs 1
Transport block size 336 hits
Transport block set size 336*B bits

(B=0,1,2,4,8,12for TTI=10ms,
B=0,1,2 48,12, 16, 20, 24 for TTI=20ms)

CRC 16 bits

Coding Turbo coding, coding rate = 1/3

TTI 10 or 20 ms

Transport block
CRC attachment 336
CRC
336 16

TrBk
concatenation B TrBks

(B=0,1,2,4,8,12)

l

Turbo coding R=1/3

/

Tail bit attachment

/

1% interleaving

352* B
1056*B
Tail
1056*B

12*B/12[]

{

1056* B+12*[B/120]

Rate matching

1056* B +12*[B/12[3Ngw

To TrCh Multiplexing

Figure 35: Channel coding and multiplexing example for 384 kbps packet data in case of TTI=10ms
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Transport block
CRC attachment 336
CRC
336 16

Bk B TrBks
concatenation (B=0, 1, 2,4, 8,12, 16, 20, 24)
code block 352*B
segmentation P

¢, 176* B 176* B
Turbo coding R=1/3 i

528* B 528* B
Tail bit attachment kY
Tail Tail

‘L 528* B 12*[B/240) 528* B 12*[B/2400

1% interleaving ’

/

Radio frame
segmentation

Rate matching

1056%'B+24*B/240

(1056* B +24* (B/240)/2

(1056* B +24* [B/240)/2

#1

(1056* B +24* (B/245-Nry)/2

To TrCh Multiplexing

(1056* B +24* (B/245-Nry)/2

Figure 36: Channel coding and multiplexing example for 384 kbps packet data in case of TTI=20ms

42.13.1.6
NOTE:

Example for 64 kbps data

This example can be applied to ISDN service.

Table 32: Parameters for 64 kbps data

The number of TrChs 1
Transport block size 640 bits
Transport block set size 4*640 bits
CRC 16 bits

Coding

Turbo coding, coding rate = 1/3

TTI

40 ms
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Transport block #1 . #4
640 640

CRC atachment

\ #1 CRC .. #4 CRC
TrBk concatenation 640 16 640 16

{

Turbo codingR=1/3 2624

{

Tal bit attachment

7872

Tail

Radio frame
segmentation 7834

v #l #
Rate matching 1971 1971

#1 - #4
1971+ Ny, 1971+ N,

To TrCh Multiplexing

Figure 37: Channel coding and multiplexing example for 64 kbps data
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421321
NOTE:

TrCH multiplexing -> Physical channel mapping

Example for Stand-alone mapping of 3.4 kbps data

This example can be applied to Stand-alone mapping of DCCH.

49

Table 33 shows example of physical channel parameters for Stand-alone mapping of 3.4 kbps data.

2" interleaving

Physical channel
mapping
SF=16

3.4 kbps data

ETSI TR 125 944 V3.4.1 (2001-03)

< >
#1 #2 #3 #4
129+NRM1=228 129+NRM1=228 129+NRM 1=228 129+NRM1=228
228 228 228 228
[TjmalT] [TjmAlT] [TjmAT [TjmAlT
114 8 8 114 114 8 8 114 114 8 8 114 114 8 8 114
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3

Figure 38: Channel coding and multiplexing example for Stand-alone mapping of 3.4 kbps data

Table 33: Physical channel parameters for Stand-alone mapping of 3.4 kbps data

Midamble 512 chips

Codes and time slots SF16 x 1 code x 1 time slot
TFCI 16 bit

TPC 0 bit

ETSI
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NOTE:

TrCH
multiplexing

2" interleaving
Physical channel

mapping

SF=16

12.2 kbps data

50

This example can be applied to multiplexing AMR speech and DCCH.

Example for multiplexing of 12.2 kbps data and 3.4 kbps data

12.2 kbps data

ETSI TR 125 944 V3.4.1 (2001-03)

3.4 kbps data

<

> <

> <

|#la | #2a |#1b|#2b|#lc|#20|| #la | #1b |#2a|#2b|#3a|#3b| |#1|#2|#3|#4|

l

#la | #1b | #1c | #1

#2a | #2b | #2c | #2

#la | #1b | #1c | #3

#2a | #2b | #2c | #4

472 472 472 472
MA| MA| MA| MA|
122 122 122 122 122 122 122 122
[TwalT] [TpwAlT] [TwalT] [TwalT]
114 8 8 114 114 8 8 114 114 8 8 114 114 8 8 114
Radio frame #i Radio frame#i+1 Radio frame# i+2 Radio frame #i+3

Figure 39: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 3.4 kbps data

Table 34: Physical channel parameters for multiplexing of 12.2 kbps data and 3.4 kbps data

Midamble

512 chips

Codes and time slots

SF16 x 2 code x 1 time slot

TFCI

16 bit

TPC

0 bit

ETSI
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4.2.1.3.2.3 Example for multiplexing of 28.8/57.6 kbps data 3.4 kbps data
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NOTE:

This example can be applied to multiplexing of Modem/FAX and DCCH.

Table 35 shows example of physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data.

28.8/57.6 kbps data 3.4 kbps daa
< > < >
#1 #2 #3 #4 #1 #2 #3
TrCH
multiplexing l W /
#1 #1 #2 #2 #3 #3 #4 #4
2" interleaving
Physicd channd
mapping
F MA ||v|A ||v|A MA
NDl °® NDl NDl °® NDl NDl ® NDl NDl °® NDl
[ ) [ ) [ ] [ )
° ° ) °
MA ||v|A ||v|A MA
NDl NDl NDl NDl NDl NDl NDl NDl
T MA|T TIMA|T TIMA|T TIMA|T
Np, 8 8 Np2 Np, 8 3 Np2 Np, 8 8 Np2 Np, 8 3 Np2
Radio frame # Radio frame #i+1 Radio frame# i+2 Radio frame #i+3 TFC

Figure 40: Channel coding and multiplexing example for multiplexing 28.8/57.6 kbps data and 3.4 kbps data

Table 35: Physical channel parameters for multiplexing of 28.8/57.6 kbps packet data and 3.4 kbps data

Midamble 28.8/57.6 kbps 512 chips

Np1, Np2 28.8/57.6 kbpS 122 bit, 114 bit

Code & time 28.8 kbps SF16 x 2 codes x 1 time slot
slots 57.6 kbps SF16 x 4 codes x 1 time slot
TFCI 16 bit

TPC 0 bit
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NOTE:
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This example can be applied to multiplexing 64/128/144/384 kbps packet data and DCCH.

Example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Table 36 shows example of physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data.

ETSI TR 125 944 V3.4.1 (2001-03)

Packet data Packet data 3.4 kbps data
< > <« > < >
#1 #2 #1 #2 #1 #2 #3
TrCH
multiplexing l W /
#1 #1 #2 #2 #1 #3 #2 #4
2 interleaving
Physical channel
mapping
r
SF=16 MA MA MA MA
NDl PY NDl NDl Py NDl NDl Py NDl NDl Py NDl
° ° ° °
° ° ° °
MA MA MA MA
NDl NDl NDl NDl NDl NDl NDl NDl
TIMA(T TIMA|T TIMA(T TIMA(T
\ No 8 8  No No. 8 8 N No2 8 8  Np No. 8 8  Np

Radio frame #i

TEC

Radio frame# i+1 Radio frame #i+2 Radio frame#i+3

Figure 41: Channel coding and multiplexing example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data
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Table 36: Physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Midamble 64 kbps 512 chips
128 & 144 & 384 kbps 256 chips
Np1, Np2 64 kbps 122 bit, 114 bit
128 & 144 & 384 kbps 138 hit, 130 bit
Code & time 64 kbps SF16 x 5 codes x 1 time slot
slots 128 kbps SF16 x 8 codes x 1 time slot
144 kbps SF16 x 9 codes x 1 time slot
384 kbps SF16 x 8 codes x 3 time slots
TFCI 16 bit
TPC 0 bit
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4.2.1.3.25 Example for multiplexing of 64 kbps data and 3.4 kbps data

NOTE: Thisexample can be applied to multiplexing ISDNs data and DCCH.

Table 37 shows example of physical channel parameters for multiplexing of 64 kbps data and 3.4 kbps data.

64 kbps data 3.4 kbps data
<< > << >
#1 #2 #3 #4 #1 #2 #3 #4
TrCH l W /
multiplexing
#1 #1 #2 #2 #3 #3 #4 #4
2 interleaving
Physical channel 1204 1204 1204 1204
mapping
r
SF=16 MA MA MA MA
122 122 122 122 122 122 122 122
MA MA MA MA
122 122 122 122 122 122 122 122
MA MA MA MA
122 122 122 122 122 122 122 122
MA MA MA MA
122 122 122 122 122 122 122 122
TIMA|T TIMA|T TIMA|T TIMA|T
\ 114 8 8 114 114 8 8 114 114 8 8 114 114 8 8 114
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3

Figure 42: Channel coding and multiplexing example for multiplexing of 64 kbps data and 3.4 kbps data
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Table 37: Physical channel parameters for multiplexing of 64 kbps packet data and 3.4 kbps data

Midamble 512 chips
Code & time slots SF16 x 5 codes x 1 time slot
TFCI 16 bit
TPC 0 bit
42.1.3.2.6 Example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: Thisexampleis corresponding to multiplexing of AMR speech, 64/128/144/384 kbps packet and DCCH.
Table 38 shows example of physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data.

12.2 kbps daa 12.2 kbps daa Packet data Packet data 3.4 kbps daa
< > < > <4 > < > <« >
|#1a|#2a |#1b|#2b|#1c|#2c| |#1a|#2a |#1b|#2b|#1c|#2c:| | # || #w | | # || w0 |
TrCH l /
multiplexing
#la
2" interleaving | |
# |eee| 4P # feee| wp || m |eee| # |eee| #p |
Physicd channd
mapping ;
SF=16 MA MA M A M A
NDl . NDl NDl . NDl NDl NDl NDl NDl
° 4 ° °
° °
M A MA M A M A
NDl NDl NDl NDl NDl NDl NDl NDl
TIMA|T TIMAI[T TIMA|T TMA|T
\  N»; 8 8 N N, 8 8 N, N, 8 8 N N, 8 8 Ng
Radio frame #i Radio frame# i+1 Radio frame# i+2 Radio frame#i+3

TFCI

Figure 43: Channel coding and multiplexing example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data
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Table 38 Physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

56

Data rate No. of No. of physical channels with Midamble Ntec Ntpc
(kbps) timeslots SF16 per used TS length
64 1 5 512 chips 16 0
128 1 8 256 chips 16 0
144 1 9 256 chips 16 0
384 3 8 256 chips 16 0

ETSI
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4.2.2 Uplink
4.2.2.1 RACH
Table 39: Parameters for RACH
Transport block size Nrach=168 bit
CRC 16 bit
Coding CC, coding rate = 1/2
TTI 10 ms
Midamble 512 chips
Codes and time slots SF =16 x 1 x 1 time slot or
SF =8 x1 x 1 time slot
TFCI 0 bit
TPC 0 bit
Transport block
N
CRC attachment RACHLTE .
CRC
o NracH 1B 16 -
Tail bit attachment
v Tail

Convolutional Nracr_te +16 8 "
coding R=1/2
Rate matching 2* (Nrach_ts +24)
2" interleaving 2* ( Nracr 15 +24)+Nracr rm
Physig:al channel 2% (Nracr15 +28)*Neacr
mapping

SF=16 or SF=8

PRACH Data
< Timeslot x >

Figure 44: Channel coding and multiplexing example for PRACH

4.2.2.2 Example for DCH
42221 DCH-> Radio frame segmentation
See4.2.1.4.2.
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42222 TrCH multiplexing -> Physical channel mapping

422221 Example for Stand-alone mapping of 3.4 kbps data
NOTE: Thisexample can be applied to Stand-alone mapping of DCCH.

3.4 kbps data
< >
#1 #2 #3 #4
d - A 129+NRM1:226 129+NRM1:226 129+NRM1:226 129+NRM1:226
2™ interleaving
Physical channel 226 226 226 226
mapping
SF=16 TIMA|P|T TIMA|P|T TIMA|P|T TIMA|P|T
114 8 28 112 114 8 28 112 114 8 28 112 114 8 28 112
Radio frame #i Radio frame #i+1 Radio frame# i+2 Radio frame#i+3

IEI TPC TFCI

Figure 45: Channel coding and multiplexing example for Stand-alone mapping of 3.4 kbps data
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422222 Example for multiplexing of 12.2 kbps data and 3.4 kbps data

NOTE: Thisexample can be applied to multiplexing AMR speech and DCCH.

12.2 kbps data 12.2 kbps data 3.4 kbps data
< > < > <«

#la #2a #1b #2b #1c #2c #la #2a #1b #2b #1c #2c #1 #2 #3 #4
TrCH
multiplexing

#la #1b #1c #1 #2a #2b #2c #2 #la #1b #1c #3 #2a #2b #2c #4
2" interleaving
Physical channel 452 452 452 452
mapping

SF=8 TIMA|P|T TIMA|P|T TIMA|P|T TIMA|P|T
228 8 28 224 228 8 28 224 228 8 28 224 228 8 28 224
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3

IEI TPC TFCI

Figure 46: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 3.4 kbps data

Table 40: Physical channel parameters for multiplexing of 12.2 kbps data and 3.4 kbps data

Midamble 512 chips

Codes and time slots SF8 x 1 code x 1 time slot
TFCI 16 bit

TPC 2 bit
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4.2.2.2.2.3 Example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

NOTE: Thisexample can be applied to multiplexing of Modem/FAX and DCCH.

Table 41 shows example of physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data.

Packet data 3.4 kbps data
< > < )
| [ || || | e e
multiplexing l ‘W /
| = | = | # |

2" interleaving
Physical channel
mapping

288kbps  grg [rmalF]T] [rmAJF[T] [rmAle[T] [TImAlPT]

packet data 228 8 28 204 228 28 224 228 8 28 204 228 8 28 24
576kbps gy [tImalr]T] [TIma[p[T] [T/mAlPT] [TimAlpiT]

packet data e ) 28 g 256 8 28 a8 456 8 28 8 456 8 28 8

Figure 47: Channel coding and multiplexing example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

Table 41: Physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

Midamble 28.8/57.6 kbps 512 chips

Codes & time 28.8 kbps (SF8 x 1 code) x 1 time slot
slots 57.6 kbps (SF4 x 1 code) x 1 time slot
TFCI 16 bit

TPC 2 bit
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Example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

This example can be applied to multiplexing 64/128/144/384 kbps packet data and DCCH.

Table 42 shows example of physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data.

TrCH
multiplexing

2 interleaving

Physical channel

mapping

SF=4
64 kbps
packetdata  gr—1g
128 kbps SF=2
packet data

SF=2
144 kbps
packetdata  gr—qg

SF=2
384 kbps SF=2
packet data

SF=2

Packet data

Packet data

> <

<

3.4 kbps data

ETSI TR 125 944 V3.4.1 (2001-03)

>

# I #

L n

# |

| =

e || n |

7

' S

| =

| = | = | =
M) M| M| M
758 758 758 758 758 758 758 yrr)
[TmaleiT] [TmAlelT] AGE [TmAleiT]
114 8 28 112 114 8 28 112 114 8 28 112 114 8 28 112
[TimAlP[T] [TImalPlT] [TImAlp[T] [rmAle]r]
9% 8 28 105 | 10% 8 281004 . 106 8 28 1004 . 1096 8 28 100
M) M| M| M
1104 1104 1104 1104 1104 1104 1104 1104
[TjmAlP]T] [TjmAlP]T] [TjmAlP[T] [jmAlP[T]
0 8 28 1B 0 8 28 1% ™0 8 28 1B ™0 8 28 1B
M M| M| Ima]
Tiod T4 T4 T4 T4 T4 T4 T4
M M| M| Ima]
Tiod T4 T4 T4 T4 T4 T4 T4
[T[mAlP]T] [T[mAlP]T] [T[mAlP[T] [TjmAlP[T]
8 28 1024 8 28 1024 8 28 1024 8 28 1024
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3

Figure 48: Channel coding and multiplexing example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data
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Table 42: Physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Midamble 64 kbps 512 chips
128 & 144 & 384 | 256 chips
kbps
Codes & time 64 kbps {(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot
slots 128 kbps (SF2 x 1 code) x 1 time slot
144 kbps {(SF16 x 1 code) + (SF2 x 1 code)} x 1 time slot
384 kbps SF2 x 1 code x 3 time slot
TFCI 16 bit
TPC 2 bit

As an additional example, physical channels can also be mapped without using multicode per timesot, e.g.:

for 64kbps. (SF16 x 1 code x 1 timeslot) + (SF4x 1 code x 1 timedlot)

for 64kbps:  (SF2 x 1 code x 1 timeslot)

for 144kbps. (SF16 x 1 code x 1 timeslot) + (SF2x 1 code x 1 timeslot)

for 144kbps. (SF1 x 1 code x 1 timeslot)
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NOTE: Thisexample can be applied to multiplexing ISDNs data and DCCH.

Table 43 shows example of physical channel parameters for multiplexing of 64 kbps data and 3.4 kbps data.

64 kbps data 64 kbps data 3.4 kbps data
> < > < >
| a | o= | m || = | [ A [ e || & |[[ & |
| e
multiplexing
#1 #1 #2 #2 #1 #3 #2 #4
2" interleaving
Physical channel 1202 1202 1202 1202
mapping
=4 MA MA MA MA
488 488 488 488 488 488 488 488
SF=16 TIMA|P|T TIMA|P|T TIMA|P|T TIMA|P|T
114 8 28 112 114 8 28 112 114 8 28 112 114 8 28 112
Radio frame #i Radio frame #i+1 Radio frame#i+2 Radio frame#i+3

Figure 49: Channel coding and multiplexing example for multiplexing of 64 kbps packet data and 3.4 kbps data

Table 43: Physical channel parameters for multiplexing of 64 kbps packet data and 3.4 kbps data

NOTE:
for 64kbps:
for 64kbps:

Midamble 512 chips

Codes & time slots {(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot
TFCI 16 bit

TPC 2 bit

(SF2 x 1 code x 1 timeslot)

(SF16 x 1 code x 1 timeslot) + (SF4 x 1 code x 1 timeslot)

ETSI
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