ETS| TR 125 944 V3.1.0 (2000-06)

Technical Report

Universal Mobile Telecommunications System (UMTS);
Channel coding and multiplexing examples
(3G TR 25.944 version 3.1.0 Release 1999)

G

ETSI %




3G TR 25.944 version 3.1.0 Release 1999 1 ETSI TR 125 944 V3.1.0 (2000-06)

Reference
RTR/TSGR-0125944UR1

Keywords
UMTS

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 4200 Fax: +33 493 6547 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network
drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at http://www.etsi.org/tb/status/

If you find errors in the present document, send your comment to:
editor@etsi.fr

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2000.

All rights reserved.

ETSI


http://www.etsi.org/
http://www.etsi.org/tb/status
editor@etsi.fr

3G TR 25.944 version 3.1.0 Release 1999 2 ETSI TR 125 944 V3.1.0 (2000-06)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

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

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under www.etsi.org/key .

ETSI


http://www.etsi.org/ipr
http://www.etsi.org/key

3G TR 25.944 version 3.1.0 Release 1999 3 ETSI TR 125 944 V3.1.0 (2000-06)

Contents

0= 11V o TSSO URRPRSRRN 4
1 o0 0L S 5
2 REFEIEINCES......eee ettt ettt et e e et e et ehe et e s eeeaeemeesbeemeetesaeenseeseeneeneeeaeeneeseeeneetenneas 5
3 ADDIBVIBLIONS.......cvisieieie bbbt a bbb b bt ettt b b bt a e 5
4 Channel coding and multiplexing EXamPIES..........cceciieeiieii et resne s 6
41 L DB 10700 [T 6
411 D011 |11 oSSR 6
4111 2 1 TR 6
4112 EXample for PCH @nA FACH ...ttt sttt sn e nn et snnnnennn 8
41.1.3 =101 1= (o 10T R 10
41131 DCH-> Radio frame SEgMENLaLiON .........cccvvvieererieeeresie e sreseeeeesees e e sre e esees e seessesressessessesneens 10
41132 TrCh multiplexing -> Physical channel Mapping .......cccoereererenerin e 19
412 UPIINK ¢ttt ettt bbbt stk et s et e s e et e R e et e R et A ek et b e R e e b e Re et beneeaebe e et ereneetenens 27
4121 EXGMPIE FOr RACH ...t et et b e ae bt et e b e nbe s b e beseesbenaesnneneans 27
4122 EXGMPIE FOI DCH ...ttt et b et et e et e besb e e b e eaeeae e se e beseesbesaeeneeneans 28
41221 DCH -> Radio frame SEgmMENTaLion ...........coeeerinere ettt s 28
41222 TrCH multiplexing -> Physical channel Mapping........c.ccoeeeerenene e 34
4.2 TDD IMOUE......e ettt ettt sttt ae bttt e e e b e be s bt eb e e aees e e e e aeeeEeeEeeb e e Rt eheeaeemeebeabeebeeseene e s e besaesbenneeneennans 40
421 DOWITITIK ...tttk b e et b e et b e e e ekt b et b b e s e s et e bt b et e b e b et e s e b et enennes 40
4211 21 40
4212 = 10110 1= (0 = 1 SR 41
4213 TGS 1010 L= (g AN G OSSR 42
4214 TS 110 1= (o 10T SRR 43
42141 DCH-> Radio frame SEgMENLaLiON .........cccvvivierrerieeereesiese e eeeeesees e e sreseesees e ssessesreesesessesneens 43
42142 TrCH multiplexing -> Physical channel Mapping........c.ccoeeeerenere s 48
422 L 011 OSSPSR 54
4221 RAGCH ...ttt ettt et st ae et e st et e se s e et e A s et e se s et e Re et e b e e s e bt e e s et e et et e s nnere e tns 54
4222 EXGMPIE FOI DCH ...ttt b e h et e et b e sb e s b e e bt e aeese e besaesbesaeeneenean 55
42221 DCH-> Radio frame SEgMENtatiON ...........ooeieeerieeieriese ettt e e e b e sbe e sneeneens 55
42222 TrCH multiplexing -> Physical channel Mapping.......cccceeeeeeierererie e 56
Annex A (informative): Change NiStOrY .........cceciiiieii ettt sreens 62

ETSI



3G TR 25.944 version 3.1.0 Release 1999 4 ETSI TR 125 944 V3.1.0 (2000-06)

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 the second 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 thistext, congtitute 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.

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

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

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

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

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

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

(TDD)".

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

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

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

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

BCH Broadcast Channel

cC 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

PCCPCH Primary Common Control Physical Channel

PCH Paging Channel
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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

ETSI TR 125 944 V3.1.0 (2000-06)

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

4.1.1

41.1.1

FDD mode

Downlink

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 Tall 246
attachment

¢ cRrC| Tail

Convolutiond 246 6 8 ™
coding R=1/2

{

Rate Matching 540

{

1% interleaving 540

{

Radio frame
segmentation

54G",

nd : ¢ . 270 270
2% interleaving

{

Physical channel | % % 270 270
mapping H i

PCCPCH:.: o o o E e o o

18" 18 18 18 18 18

‘Slot

>«

Radio frame Radio frame

Figure 1. Channel coding for BCH

ETSI
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41.1.2 Example for PCH and FACH
Table 2: Parameter examples for PCH and FACH
PCH Npch=64 or 240 bits
Transport block size FACH1 360 bits
FACH2 168 bits
PCH 64*Bpch or 240* Bpch bits (BPCHZO, l)
Transport block set size | FACH1 360*Brach1 bits (Brach1=0, 1)
FACH2 168*Brach2 bits (Brach2=0, 1, 2, 3)
Coding PCH, FACH2 | CC, coding rate = 1/2
FACH1 TC
TTI 10 ms
The numbers of codes 1
SF 64

ETSI
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PCH FACH1 FACH2
Transport block
N 360 168
CRC attachment FonTe
CRC CRC CRC
Neci T 16 360 16 168 16
Ter BPCH TrBks BFACHI TrBks BFACHZ TrBks
concatenation (Becri =0,1) (Bracr =0,1) (Bracrz2 =0,1,2,3)
Tail bit attachment {(Nec 15+16) * B 376* Beacys 184* Beac
for CC
¢ Tail Tal

Necii Te+16) * Bpcyy B*BPCH 376* Brach1 184* Brachz 8* Braciz/30
CCR=1/20r TC -
Tall bit attachment 2 (Neci_re +24) * Becn 1128* Beacrn 2*(184* Brachz*+8* Bracn2/30)
for TC "

Tail
. 1128* Brach1 12* Beagr1
Rate matching
TrCH multi p| exi ng [2* (Nper_te +24)+ Necr_rml* Bren (1140+Ngach1 rm)* Brachi 2 (184* Bpachz+8* Bracn2/30)+Nrachz_rv* DBFACH'_Z!?"'D
| n%rtion Of DTX [2*(Npcr_t8 +24)+ Npcr_rwl* Bper + (1140+Npach1 rm)* Brachi + 2% (184* Beach2+8* Brach2/30)+Nrachz rv™* Bracn2/30
indi ca$ on
2nd interleavi ng [2* (Npcr_te +24)+ Npcr_rml* Been + (1140+Npacr1_rm)* Bracs + 2¥(184* Brachz+8* Brac2/30)+Nrachz_ru* Bractz/30+NscereH_oi
PhyS| ca channel [2*@PCH7TEF%_'24)+ ';}F.‘S':HiRM]* Bpch + (1140+Ngachi_rm)* Brachi + 2% (184* Beacrz+8* Brach2/30)+Neachz_rw* Brachz/30HNscereH pi
mapping i i ®,
1 2 3 e 6 6 6 o6 o o o o o o o o o o o |15
SCCPCHl 23000000000000000.15
< >

Radio frame

N SCCPCH_TFCI

TFCI

OO\

Figure 2: Channel coding and multiplexing example for PCH and FACH
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4.1.1.3 Example for DCH
4,1.1.3.1 DCH-> Radio frame segmentation
41.1.3.1.1 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
RL C 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

ETSI
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Transport block]
CRC attachment 148
CRC
148 16 hits
TrBk concatination B TrBks (B =0,1)

N 164*B
Tail bit attachment

¢ Tail.

Convolutional 164*B 8B ™.,
coding R=1/3
Rate matching 516*B
Insertion of DTX (516+Ngrv)*B
indication*
1% interleaving (516+Nru)*B+Noi
Radio frame (516+Nr)* B+Npy
segmentation H o
#1 #2 #3 #4

[ [ [ [
(129+NRM)*B+ND|]/4 (129+NRM)*B+ND|]/4 (129+NRM)*B+ND|]/4 (129+NRM)*B+ND|]/4

To TrCh Multiplexing

* Insertion of DTX indication is used only if the position of the TrCHs in the radio frameiis fixed.

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

ETSI
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41.13.1.2 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 N1rcHa=0, 39 or 81bits
TrCH#b N1rcHp=0 or 103 bits
TrCH#c Ntrche=0 or 60 bits
TFCS #1 NTrCHa:81, NTrCHb:103, NTrCHCZGO bits
#2 NT1rcHa=39, N1rcHb=0, N1rcHe=0 bits
#3 NTrcHa=0, N1rchb=0, N1rche=0 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 TrCh#c
CRC &tmhmmt* NTrCHa NTrCHb NTrCHc
¢ CRC
Tal b|t attthent* NTrCHa 12 NTrCHb NTrCHc
¢ Tail Tail Tail

Convolutiona Nrcnatl2 8 % Nrcin  8*Nrign/103 Nriche  8* Nrrcnd/60
coding R=1/3, 1/2 ;

'

Rate matching 3*(NrrcHat20) :,:": 3 (Nrrcro+8* Nrcrn! 3!703) 2% (Nmrcret8* NT;EHJ 60)
Insertion of DTX 3* (Nrrcrat20)+Nrva 3* (Nrrcrpt8* 2% (Nmrcnc+8*,
indication Nrrcrn/103)+Ngwmis N1rcHo/ 60)+Nrwmi
l 3* (Ntrcrat20)+NruatNoin 3* (Nrchpt8* 2* (Nrrcrct8*
151 interl eavi ng Nerrchn/ 103)+Ngrmb+Nbib Nrchd/60)+NgrmctNoic
Radio frame 3*(NTrCHa+2.:0)+NRMa+ NDll 3* (N&crpt8* 2% (NTACHC+8* ]
segmentation ; i Nrrcrn/103; .:+NRMb+ND:Ib NircHo/60)#NrmctNoic
#la #2a #1b #2b #1c || #2c
Nrra Nrra Nrro Nrro Nrre Nrre

Ngrra = [3* (Ntrcrat20) +NrmatNpia] /2
Nrrb = [3* (Nrrcrnt8* Nrrchn/103)+ NrwmptNpin] /2

Nrre = [2* (N7rcret8* Nrrcnd/60)+ NrmctNpic] /2
To TrCh Multiplexing

* CRC and tail bitsfor TrCH#a s attached even if N,cn,=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
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41.1.3.1.3 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
=
CRC attachment 576
CRC
576 16
ek B TrBks
concatenation (B=0,1,,, or 4)
592* B

Turbo coding R=1/3

V

Tail bit attachment

¢ Tail

1776*B

Rate matching 1776*B 12*[B/AE],
1% interleaving 1776* B+12* [B/43Ng
Radio frame 3 1776 B +12* (B/403FNey
segmentation
#1 #2 #3 #4
(1776* B +12 (1776* B +12 (1776* B +12 (1776* B +12

*[B/4A3Nry)/4 *[BJA3FNgy)/4 *[BJA3FNgy)/4 *[B/43Nry)/4

To TrCh Multiplexing

Figure 5: Channel coding and multiplexing example for 28.8/57.6 kbps data

ETSI
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41.13.14 Example for 64/128/144 kbps packet data

NOTE: Inthisexample, it isassumed that maximum data rate of RLC payload is 64/128/144 kbps, and MAC and
RL C 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 bits
64 kbps 336*B bits (B=0, 1, 2, 4)
;ﬁ”ssigg” block 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=0,1,2,4,8,9)
*
Turbo coding R=1/3 $2'B
1056*B

Tail bit attachment

y Tail

Rate matching 1056*B 12* EB/gE-..,..

{

1% interleaving

1056* B+12* [B/9F+Nrw

Radio fg_ne 1056* B +12* [B/93Nrm
segmentation

#1 #2
(1056* B +12* B/93FNgu)/2 (1056* B +12* B/93FNgu)/2

To TrCh Multiplexing

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

ETSI
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41.1.3.15 Example for 384 kbps packet data

NOTE: Inthisexample, it isassumed that maximum data rate 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 hits (B =0, 1, 2, 4, 8, 12 for TTI=10 ms,
B=0,1,2, 48,12, 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 5
CRC
336 16
TrBk _ B TrBks
concatenation (B=0, 1,2,4,8,12)
Turbo coding R=1/3 %28
1056*B

Tail bit attachment

¢ Tail

Rate matching 1056*B 12* [B/IQ,E
1% interleaving 1056* B+12*[B/123Ngry

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

To TrCh Multiplexing

Figure 7: Channel coding and multiplexing example for 384 kbps packet data in case of TTI=10 ms

ETSI
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Transport block

CRC attachment 336
CRC
336 16

TrBk B TrBks
concatenation (B=0, 1, 2, 4, 8,12, 24)
Code block 35%°B..
segmentation -
Turbo coding R=1/3 176* B 176* B

. 528* B
Tail bit attachment 528" B

i‘ Tail Tail
Rate matching 528" B 12*[B/240] 528* B 12* [B/240]
1% interleaving 1056* B+24*[B/24+Nru
Racio frame 1056* B+24* [B/24+Npy
segmentation
#1 #2
(1056* B +24* (B/243Nrw)/2 (1056* B +24* (B/243Nrw)/2

To TrCh Multiplexing

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

ETSI
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41.1.3.1.6 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

Trangport block #1 o0 o0 #4

640 640
CRC attachment _
#1 CRC(eo @ o #4 CRC

TrBk 640 16 640 16
concatenation : :

V

Turbo coding R=1/3

V

Tail bit attachment

2624

7872

Rate matching 7872 -
1% interleaving 7884+
Radio frame 7884+NRru
segmentation : :
#1 e 0o 0 o #4
(7884+Ngy)/4 (7884+Ngwv)/4
To TrCh Multiplexing

Figure 9: Channel coding and multiplexing example for 64 kbps data

ETSI
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41132 TrCh multiplexing -> Physical channel mapping
41.1.3.2.1 Example for Stand-alone mapping of 3.4 kbps data
NOTE:

This example 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 kb@ data
< >
# #2 #3 #4
2" interleaving 129+Ngy /4=150 129+Ngy /4=150 129+Nry /4=150 129+Nru /4=150
Physical channel 150 2 150 150 0
mapping e o o e o o E EI e o o e o o 15
[ ] [ ] [ ] [ ] [ ] [ ] o [ ] [ ] o [ ] [ ]
15 ksps DPCH < & 3% pLd
P St CENZAN , ot CEN=4N+1 L CFN=AN+2 > CFN=4N+3 —»
I:I Pilot symbol
| TRC

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 Npilot Nrrci Ntpc Ndata1 Ndataz
(ksps) (bits) (bits) (bits) (bits) (bits)
15 8 0 2 2 8

ETSI
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411322 Example for multiplexing of 12.2 kbps data and 3.4 kbps data

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 | #lc | #2C || #la | #2a | #1b | #2b | #lc | #2C | | #1 | #2 | #3 | #4 |
TrCH
multiplexing l
#la | #1b | #1c | #1 #2a | #2b | #2c | #2 #la | #1b | #1c | #3 #2a | #2b | #2c | #4

2" interleaving

PhySI ca channd 510 510 510 510
mapping o o o e o o e o o o o o l?5
| o o o | o o o | o o o | o o o |
30 ksps DPCH & S I RTiit
<+— CFN=4N > < CFN=4N+1 >« CFN=4N+2 > < CFN=4N+3 —»

I:I Pilot symbol

—
3

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 Npilot Nrrci Ntpc Ndata1 Ndataz
(ksps) (bits) (bits) (bits) (bits) (bits)
30 4 0 2 6 28

ETSI
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41.1.3.2.3 Example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data
NOTE: This example 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 >
e | #1 | 42 | 43 | 44 | | wm | [ = | | 8| | » |
multiplexing l /
# | n # | | #3 | | #4 | w |

Insertion of DTX
indication

2" interleaving

Physical channel

DPDCH | e o o |
&

— CFN=4N — pe— CFN=4N+1— pe— CFN=4N+2— pe— CFN=4N+3— »

I:I Pilot symbol TFCI&TPC

vz

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

Data rate Symbol rate No.of physical Npilot Ntrci 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
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41.1.32.4 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 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 >
[ w [ w2 [ w [ = ] [a] [#]| [s] [~ |
TrCH
multiplexing l /
#1 | & | # | w2 | #1 | = #2 | w |
Insertion of DTX
indication
Physical channel
segmentation ” . m s " “p " 4P
2" interleaving
#1 #P #1 #P #1 #P #1 #P
PhySi.CaI channel “"‘V::::::::::::::::::33":1i2:::;;;; ....... "'“'"51»'-'::::;;;;:::::x::::::::::::: ....... AN l"“V:::::::::::::::::"5f?11:::::;;;: ,,,,,,,, “"‘V::::::::::::":3“"5:111:::;:;;;: ,,,,,,,,
#1 | | o o o | | | e o o | | e o o T | o o o T |
[ J [ J ([ J
DPDCH : : :
o ) R R

<S|0— CFN=4N ——p¢———CFN=4N+]1 ———p¢———CFN=4N+2 —p¢—— CFN=4N+3 ——»

[] Pilot sympol | TFCI& TRC

~+

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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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 Nopilot Nreci Nrpc Naata1 Naata2
(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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41.1.325 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 >
] L om [ = || s | a | [ a [ ® |[[ ® || @ |
rCH
multiplexing l W /
#1 | = # | = || #3 | w || #4 | m
Insertion of DTX
indication
2" interleaving
Physical channel
mapping EI
120 ksps DPCH I |
:—ST& CFN=4N —p«—— CFN=4N+1 ——— p4¢——— CFN=4AN+2 — p4—— CFN=4N+3 ———»
|:| Pilot symbol | TFoiaTRC

Figure 14: Channel coding and multiplexing example for multiplexing of 64 kbps data and 3.4 kbps data

Table 13: Physical channel parameters for multiplexing of 64 kbps data and 3.4 kbps data

Symbol rate No. of physical Npilot Ntrc Ntpc Ndata1 Ndata2
(ksps) channel (bits) (bits) (bits) (bits) (bits)
120 1 8 8* 4 28 112

ETSI



3G TR 25.944 version 3.1.0 Release 1999 25 ETSI TR 125 944 V3.1.0 (2000-06)
41.1.3.2.6 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 >
|#la| #2a|#1b|#2b|#1c|#2c| |#1a|#2a|#1b|#2b|#lc|#2c| | # || # || # || #w |
c
Hul?plexing l /

#lal#ibleic] #1 |#1‘ walicbli] w2 |#2 | #aluiblpc] # |48 | #oaltzblic]  #2 |#4|

Insertion of DTX
indication

Physica channel
segmentation

#L [eee | #P #L [eee |  #P #L e | #p #L e | P

2 interleaving

Physical channel

mapping j
#1 o
[ ] [ [
DPDCH : : :
N N N N N N N N N N N N
\ \ \ \ \ \ \ \ \ N \ \
N \ [ ] [ ] [ ] N N \ [ ] [ J [ J \ N N [ ] [ ] [ ] N N N [ J [ J [ J N
# | ]
<>

!
=4

€——— CFN=4N ——p4¢——CFN=4N+]1l ———p4¢———CFN=4N+2 — p¢——CFN=4N+3 ——»

I:I Pilot symbol TFCI&TPC

vz

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 Nrtec 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

ETSI



3G TR 25.944 version 3.1.0 Release 1999 27 ETSI TR 125 944 V3.1.0 (2000-06)

4.1.2 Uplink
4.1.2.1 Example for RACH
Table 15: Parameter examples for RACH

Transport block size NracH=168 or 360 bits

CRC 16 bits

Coding CC, coding rate = 1/2

TTI 10 ms

Minimum spreading factor 32

Transport block
CRC attachment Neaci e
¢ CRC
N 16
Tail bit attachment e
y el
Convolutional Nracr e +16 8 "
coding R=1/2
Rate matching 2*(Nracr_te +24)
2™ interleaving 2*(Nracr_te*24) +NracH v
Physi_cal channel 2*(Nrac_18+24)+NRracH_rv
mapping
PRACH Data
< Radio frame >

Figure 16: Channel coding and multiplexing example for PRACH
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4.1.2.2 Example for DCH
4,1.2.2.1 DCH -> Radio frame segmentation
41.221.1 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
RL C overhead in atransport block is 12 bits.

Table 11: 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 block|
CRC attachment 148
CRC
148 16
Y
TrBk concatenation B TrBks (B =0,1)
Y 164

Tail bit attachment

\ Tail

Convolutional 164*B 8B,
coding R=1/3 g
1% interleaving 516*B
Radio frame
segmentation

#1 |
Rate matching 129'8

#1 | #2 | #3 | #4 |
129*B +Ngw1 129*B +Ngrwv2 129*B +Ngrwis 129*B +Ngrwa
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 N1rcHa=0, 39 or 81bits
size TrCH#b N1rcHp=0 or 103 bits
TrCH#c NtrcHc=0 or 60 bits
TFCS #1 NTrCHa:81, NTrCHb:lO3, NTrCHCIGO bits
#2 NtrcHa=39, N1rcHb=0, N1rche=0 bits
#3 NtrcHa=0, N1rchb=0, Ntrchc=0 bits
CRC 12 bits (attached only to TrCh#a)
CRC parity bit attachment for O bit Applied only to TrCH#a
transport block
Coding CC,
coding rate = 1/3 for TrCh#a, b
coding rate = 1/2 for TrCh#c
TTI 20 ms
Transport block | TrCht#a TrCh#b TrChi#c
CRC atta:hment* NTrCHa NTrCHb NTrCHc
¢ CRC
Tail bit attachment* Ntcha 12 NrcHb NrrcHe
Tail Tail Tail
Convolutional Nronat1l2 8 %

coding R=1/3, 1/2

Radio frame
equalization

1% interleaving

y

Radio frame
segmentation

'

Rate matching

NrratNgrm_1a NrratNrw_2b

3* ( NTrCHa+2O)

3* ( NTrCHa+2O)

1

3*( NrcHt20)+1*
DNTrCI-I::a / 81|:|

#la #2b

N RFa N RFa

#la #2b

ETSI TR 125 944 V3.1.0 (2000-06)

Nrich 8% N'LFY{:HI)/ 103

3

3*( Nrcho+8* N/ 103)

3*(N

Trchbt8* Nrrcn/103)

NTr

Nrro+Nrm_16 NreotNrw_26

NTrCHc 8* N'TJ:rCHC/GO

2* ( Nrichct8* Nriro/60)

2* ( Ntrchet8* NG/ 60)

3*( 2* ( NTrCH§:+8* NTrQ:HJ 60)
b +8* Nrrcri/ 103)+1* Nt i
#1b #2b #1c #2C
Nrrb Nrrb [\ [\
#1b #2b #1c #2c

NrrctNrv NrectNrv_

_Ic 2c

Nrea=[3* ( NtrcHat20)+1* Ntrcna /810/2
Nrep=[3* ( Nrchbt8* Nrrcrn/103)+1* Niyrcn/ 103] /2
Nrre= Nrrcret8* Nrrcrd/ 60

To TrCh Multiplexing

* CRC and tail bitsfor TrCH#a is attached even if Ny,cho=0 bits since CRC parity bit attachment for 0 bit transport

block is applied.

Figure 18: Channel coding and multiplexing example for 12.2 kbps data
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41.2.2.1.3 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
7
CRC attachment 576
CRC
576 16
. B TrBks
TrBk concatenation (B=0,1,,, or 4)
592* B

Turbo coding R=1/3

/

Tail bit attachment

1776* B

v Tail
1¥ interleaving 1776* B 12* (B/AL
Redio frame 1776* B %12 (B/A0]
segmentation
¢ #1 #2 #3 H4
Rate matching (1776°B 1| (1776°'B i, (1776°B i, (1776 B
¥12¢(B/A4 | +12¢(B/ADMA L +12¢[(BJADJA i} +12*[B/ADA
#1 #2 #3 H4
(1776* B+12 (1776* B+12 (1776* B+12 (1776* B+12

*[B/4D/4+NR|\/|1 *EB/4D/4+NRMZ *EB/4D/4+NRM3 *[B/4D/4+NR|\/|4

To TrCh Multiplexing

Figure 19: Channel coding and multiplexing example for 64/128/144 kbps packet data
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41.2.2.1.4 Example for 64/128/144 kbps packet data
NOTE: Inthisexample, it isassumed that maximum data rate of RLC payload is 64/128/144 kbps, and MAC and
RL C 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, 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
TrBk concatenation B TrBks

(B=0, 1,2, 4,8,9)

Turbo coding R=1/3 2B

/

Tail bit attachment

\ Tail

1% interleaving 1056* B 12*[B/90

1056* B

Radio frame 1056* B #12* [B/90]
segmentation
¢ #1 #2
Rate matching (1056* B +12*[B/90)/2 (1056* B +12* (B/90)/2

#1 #2
(1056* B +12*B/90)/2+Ngrm1 (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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NOTE:
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Table 20: Parameters for 384 kbps packet data

The number of TrChs

1

Transport block size

336 bits

Transport block Set size | 384 kbps

336*B bits (B=0, 1, 2, 4, 8, 12, 24)

CRC

16 bits

In this example, it is assumed that maximum data rate of RLC payload is 384kbps, and MAC and RLC
overhead in atransport block is 16 bits.

Coding Turbo coding, coding rate = 1/3
TTI 20 ms
Transport block
CRC attachment 336
CRC
336 16

TrBk concatenation

l

B TrBks

(B=0, 1, 2, 4, 8, 12, 24)

Code block 352+B_
segmentation

i 176* B 176* B
Turbo coding R=1/3

. 28* B *

Tail bit attachment 528 528* B

¢ Tail Tail
lst interleavi ng 528* B 12* [B/24D 528* B 12* [E/'24D
Radio frame 1056* B +24* [B/240]
segmentation

¢ #1 #H2
Rate matching (1056* B +24*[B/240)/2 (1056* B +24*[B/240)/2

#1 #2

(1056* B +24* [B/240)/2+Nrum1

(1056* B +24* (B/240)/2+Ngw2

To TrCh Multiplexing

Figure 21: Channel coding and multiplexing example for 384 kbps packet data
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41.2.2.15 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 e oo #4
CRC attachment 640 640 .
¢ #1 CRCle o o #4 CRC
TrBk 640 16 . 640 16 |
concatenation
. 2624
Turbo coding R=1/3
7872

Tail bit attachment

\ Tail
1% interleaving 7872 12
Radio frame 7884
segmentation
#1 e 0 o #H4
Rate matching 1971 1971
#1 e o o #H4
1971+Ngu1 1971+Ngua

To TrCh Multiplexing

Figure 22: Channel coding and multiplexing example for 64 kbps data
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41222 TrCH multiplexing -> Physical channel mapping
41.2.2.2.1 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 V3.1.0 (2000-06)

< >
# #2 #3 #4
2" interleaving 129+ Nrun=150 129+Nrv2=150 129+Nruz=150 129+Nrua=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 #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 600 600 600 600
mapping

60 ksps DPDCH

«—— CFN=4N — pe— CFN=4N+1 — pe— 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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41.2.2.2.3 Example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data
NOTE: This example 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
multiplexing l W /
#1 #1 #2 #2 #3 #3 #H4 #H4

2" interleaving

Physical channel
mapping

DPDCH

«—— CFN=4N — __p¢—— CFN=4N+1 — p——— CFN=4N+2 —p4——— 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
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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 15 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 #H4

2" interleaving

Physical channel
mapping

DPDCH

«—— CFN=4N — __p¢—— CFN=4N+1 — p4——— CFN=4N+2 —p4—— 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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412225 Example for multiplexing of 64 kbps data and 3.4 kbps data
NOTE: This example can be applied to multiplexing ISDNs data and DCCH.
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
mapping

240 ksps DPDCH

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

Figure 27: Channel coding and multiplexing example for multiplexing of 64 kbps data and 3.4 kbps data
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41.2.2.2.6 Example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data
NOTE: Thisexample iscorresponding 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

> < > < > < P  ——]
#la| #2a|#1b|#2b|#1cl#2c| | #1la|#2a|#1bj#2b|#1c|#2c #1 #2 #1 #2 #1|[#2||#3 || #4
TrCH

multiplexing l

#la|#lb|#1c| #1 [#1 #a|#2b|#2c| #2 |(#2 #la|#lbl#1c| #1 [#3 #2al#2bl#2c| #2 |(#4

2" interleaving

Physical channel
mapping

DPDCH

<+—— CFN=4N —p«—— CFN=4N+1 —p«¢—— 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

42.1 Downlink

421.1 BCH
Table 16: Parameters for BCH
Transport block size 246 bits
CRC 16 bits
Coding CC, coding rate = 1/2
TTI 20 ms
Midamble 512 chips
Codes and time slots SF =16 x1 x 1 time slot
TFCI 0 bit
TPC 0 bit
Transport block
CRC, and Tail 246
attachment
y cre| Tl
Convolutiona 246 16 8
coding R=1/2 f
1% interleaving 540
Radio frame 540
segmentation '
Rate Matching 210 270
2" interleaving 244 244
Physical channel 248, 244;...
mapping P v,
SF=16 MA MA
122 512 122 122 512 122
<< > « >

Radio framett Radio frametti+1

Figure 20: Channel coding for BCH
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4.2.1.2 Example for PCH
Table 17: Parameters for PCH
CRC 8 bits
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 bit
TPC 0 bit
Transport block #1 * o o #BpcH
CRC, and Tail 3 NpcH_ T8 NpcH T8
attachment f
y #1  |crclmal]ees| #Bpew |CRC|Tl
TrBk NecH T8 8 8 NecH T8 8 8
concatenation : :
Convolutional : (N +16) * B
. : PCH_TB PCH
coding R=1/2 :

/

1% interleaving

{

(NpcH_18 +16) * Bpen* 2

Radio frame (NecH T8 +162 * Bpep* 2
segmentation ;
Rate Matching (NpcH_te +16) * BpcH (NpcH_te +16) * BpcH
2"interleaving | (Necits +16) * Becn .| Neouts +16+Nru=244
Physical channel | 24 24%;....
mapping L T

SF=16 MA MA

122 122 122 122
“Radiofraner > € Radoframerisl >

Figure 21: Channel coding and multiplexing example for PCH
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4.2.1.3 Example for FACH

Table 18: Parameters for FACH

CRC 8 bits
Coding CC, coding rate = 1/2
TTI 20 ms
Midamble 512 chips
Codes and time slots SF =16 x1 x 1 time slot
TFCI 0 bit
TPC 0 bit
Transport block #1 °o o o #BracH
CRC, and Tail NFacH T8 NFacH T8
attachment :
| #1  |crc[Talleee| #Beaey |CRC|T
TrBk NFacH_Te 8 8 NracH_Te 8 8
concatenation : :
Convolutional N +16) *
. FACH_TB ) * Bract
coding R=1/2 -

{

1% interleaving

{

(NeacH_te +16) * Bracn™* 2

Rad|0 fl’ame (NFACH_TB +1§) * BFACH * 2
segmentation i
Rate M atChIng (NFACH—TB +16) * BFACH (NFACH_TB +16) * BFACH

{

2 interleavi ng (Nrach e +16) * Brach +Nrw=244 : NeacH 18 +16) * Beacn +NRM:244§

{

Physical channel 24%., Z 2
SF=16 MA MA
122 122 122 122
< Radio framettl > < Radio framet2 >

Figure 22: Channel coding and multiplexing example for FACH
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4.2.1.4 Example for DCH
4.2.1.4.1 DCH-> Radio frame segmentation
42.141.1 Example for 2.4 kbps data

NOTE: Thisexample can be applied to DCCH.

Table 19: Parameter examples for 2.4 kbps data

Transport block size 96 bits
Transport block set size 96 bits
CRC 16 bits
Coding CC, coding rate = 1/3
TTI 40 ms
Transport block
CRC attachment 96
¢ CRC
Tail bit attachment 96 16
\ Tail
Convolutional 2 8%
coding R=1/3
1% interleaving 360
Radio frame : 360
segmentation {
#1 #2 #3 #4
Rate matching 90 90 "i:III;'_-... 0 ."'3':;:::: %0
#1 #2 #3 #4
90+Ngrm1 90+Ngm2 90+Ngwm3 90+Nguma

To TrCh Multiplexing

Figure 23: Channel coding and multiplexing example for 2.4 kbps data
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152+N RM_1la 152+N RM_la

167+N RM_2a 167+N RM_2a

To TrCh Multiplexing

421412 Example for 12.2 kbps data
NOTE: Thisexample can be applied to AMR speech.
Table 20: Parameter examples for 12.2 kbps data
The number of TrChs 3
Transport block size 81, 103, and 60 bits
CRC 12 bits (attached only to TrCh#1)
Coding CC,
coding rate = 1/3 for TrCh#1, 2
coding rate = 1/2 for TrCh#3
TTI 20 ms
Transport block | Trch#1 TrCh#2 TrCh#3
CRC attachment 81 103 €0
¢ CRC
Tail bit attachment 81 12 103 60
Tail Tail Tail
Convolutional 93 8 % 103 8 ™ 60 8
coding R=1/3, 1/2
Radio frame 303 333 136
equalization
1% interl eavi ng 303 333 1 136
Radio frame 334 334 1?6
segmentation : : :
¢ #la #la #2a #2a #3a || #3b
Rate matching 152 152 167 167 68 i 68 :
#la #1b #2a #2a #3a || #3a

68+Ngrm 32 68+Nry 32

Figure 24: Channel coding and multiplexing example for 12.2 kbps data
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Example of 64/128/384 kbps packet data
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Table 21: Parameters for 64/128/384 kbps packet data

The number of TrChs 1
Transport block 64 kbps 1280 bits
Size: S 128 kbps 2560 hits
384 kbps 3840 bits
Transport block 64 kbps 1280*B hits (B =0, 1)
set size 128 kbps 2560*B bits (B =0, 1)
384 kbps 3840*B bits (B=0, 1, 2)
Code block 64 kbps 1
segmentation: C 128 kbps 1
384 kbps 1(B=0,1)o0r2(B=2)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
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Transport block #1 oo o #B
CRC attachment S S |
| #1 CRC| @ o @ #B CRC
TrBk . S 16 S T
concatenation
Code block (S+16)* B:
segmentation : ‘
#1 ee0oo #C
Turbo coding R=1/3 (S+16)* BIC (S+16)* BIC
i, #1 oo #C
Tail bit attachment 3(S+16)* BIC 3(S+16)* BIC
#1 Tal|l®e @ @ #C Tail
Code block 3(S5+16)* BIC 12 3(S+16)* BIC 2
concatenation
1% interleaving 3(S+16)* B+12*C
Radio frame 3(S+16)¥-B+12*C
segmentation
Rate matching 3(S+16)* B/2+6*C 3(S+16)* B/2+6*C

3(S+16)* B/2+6* C+Ngu 3(S+16)* B/2+6* C+Ngu

To TrCh Multiplexing

Figure 25: Channel coding and multiplexing example for 64/128/384 kbps packet data
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421414 Example for 64 kbps data

NOTE: Thisexample can be applied to ISDN service.

Table 22: Parameters for 64 kbps data

The number of TrChs 1
Transport block size 1280 hits
Transport block set size 1280 bits
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
Transport block
1280
CRC attachment
¢ CRC
. 16 e
Turbo coding R=1/3 o e
3888

Tail bit attachment

‘l‘ Tail
1% interleaving . 3888 12
Radio frame : 3900:,
segmentation

¢ #1 #H2
Rate matching 1930 1950

#1 H2
1950+Ngy; 1950+Ngy»
To TrCh Multiplexing

Figure 26: Channel coding and multiplexing example for 64 kbps data

ETSI



3G TR 25.944 version 3.1.0 Release 1999

42142 TrCH multiplexing -> Physical channel mapping
42.1.4.2.1 Example for Stand-alone mapping of 2.4 kbps data
NOTE: Thisexample can be applied to Stand-alone mapping of DCCH.
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Table 23 shows example of physical channel parameters for Stand-alone mapping of 2.4 kbps data.
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2.4 kbps data
< >
#1 #2 #3 #4
. . 90+Ngu1=228 90+Ngu1=228 90+Ngw1=228 90+Ngu1=228
2" interleaving
Physical channel 228 228 228 228
mapping
SF=16 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 27: Channel coding and multiplexing example for Stand-alone mapping of 2.4 kbps data

Table 23: Physical channel parameters for Stand-alone mapping of 2.4 kbps data

Midamble

512 chips

Codes and time slots

SF16 x 1 code x 1 time slot

TFCI

16 bits per user

TPC

0 bit

ETSI
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421422 Example for multiplexing of 12.2 kbps data and 2.4 kbps data
NOTE: Thisexample can be applied to multiplexing AMR speech and DCCH.
12.2 kbps data 12.2 kbps data 2.4 kbps data
< > < > < : >
| #la | #1b |#2a|#2b|#3a|#3b || #la | #1b |#2a|#2b|#3a|#3b| |#1|#2|#3|#4|
TrCH
multiplexing

2" interleaving

Physical channel
mapping

SF=16

#la | #2a | #3a | #1

#1b | #2b | #3b | #2

#la | #2a | #3a | #3

#1b | #2b | #3b | #4

472 472 472 472
IMA IMA| IMA| IMA|
122 122 122 122 122 122 122 122
[TjmAlT] [TjmAlT] [TjmAlT] [TmAlT]
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 28: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 2.4 kbps data

Table 24: Physical channel parameters for multiplexing of 12.2 kbps data and 2.4 kbps data

Midamble

512 chips

Codes and time slots

SF16 x 2 code x 1 time slot

TFCI

16 bits per user

TPC

0 bit
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42.1.4.2.3 Example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data
NOTE: Thisexample can be applied to multiplexing 64/128/384 kbps packet data and DCCH.

Table 25 shows example of physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data.

Packet data Packet data 2.4 kbps data
< > < > < >
#1 #2 #3 #4
TrCH
multiplexing l W /
#1 #2 #3 #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
k Np, 8 8 Np2 Np, 8 8 Np2 Np, 8 8 Np2 Np, 8 8 Np2
Radio frame #i Radio frame#i+1 Radio frame #i+2 Radio frame#i+3 TFCI

Figure 29: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data
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Table 25: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

Midamble 64 kbps 512 chips
128 & 384 kbps 256 chips
Np1, Np2 64 kbps 122 bits, 114 bits
128 & 384 kbps 138 bits, 130 bits
Code & time 64 kbps SF16 x 5 codes x 1 time slot
slots 128 kbps SF16 x 9 codes x 1 time slot
384 kbps SF16 x 8 codes x 3 time slots
TFCI 16 bits per user
TPC 0 bit
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42.1.4.2.4 Example for multiplexing of 64 kbps data and 2.4 kbps data

NOTE: This example can be applied to multiplexing ISDNs data and DCCH.
Table 26 shows example of physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data.

64 kbps data 64 kbps data 4 kbps data
> < > < >
#1 #2 #1 #H2 #1 #2 #3 #4
i | S~ —
multiplexing
#1 #1 #2 #2 #1 #3 #H2 #4
2" interleaving
Physical channel 1204 1204 1204 1204
mapping
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 30: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data
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Table 26: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

Midamble

512 chips

Code & time slots

SF16 x 5 codes x 1 time slot

TFCI

16 bits per user

TPC

0 bit
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4.2.2 Uplink
4221 RACH
Table 27: Parameters for RACH
CRC 8 bits
Coding CC, coding rate = 1/2
TTI 10 ms
Midamble 512 chips
Codes and time slots SF =16 x1 x 1 time slot
TFCI 0 bit
TPC 0 bit
Transport block #1 oo o #Bgrach
CRC attachment Nrach e N e .
| #1 CRC|® o ® #Bracw  |CRC
TrBk . NracH T8 : Nracr T8 8
concatenation :

v

Tail bit attachment

| T

(NracH 18 +8)* BracH

Convolutional (NRrac T8 +8)* BracH 8
coding R=1/2
Rate matching 2*[(Nracr_Te +8)* Bracn +8]
2 inter leaving 2*[(Nrach 18 +8)* Brach 18]+ Nracr rv=238
Physical channel 238"
mapping
122 116

Figure 31: Channel coding and multiplexing example for RACH
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4.2.2.2 Example for DCH
4.2.2.2.1 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 2.4 kbps data

NOTE: Thisexample can be applied to Stand-alone mapping of DCCH.
Table 28 shows example of physical channel parameters for Stand-alone mapping of 2.4 kbps data.

2.4 kbps data

< — >
#1 #2 #3 #4
. ) 90+Ngy1=226 90+Ngy1=226 90+Ngy1=226 90+Ngy1=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 32: Channel coding and multiplexing example for Stand-alone mapping of 2.4 kbps data

Table 28: Physical channel parameters for Stand-alone mapping of 2.4 kbps data

Midamble 512 chips

Codes and time slots SF16 x 1 code x 1 time slot
TFCI 16 bits per user

TPC 2 bit
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422222 Example for multiplexing of 12.2 kbps data and 2.4 kbps data

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

12.2 kbps data 12.2 kbps data 2.4 kbps data
< > < > <

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

#la #2a | #3a | #1 #1b #2b #3b | #2 #la #2a | #3a | #3 #1b #2b #3b | #4
2" interleaving
Physical channel 476 476 476 476
mapping

SF=8 TIMA|P|T TIMA(P|T T|MA|P|T TIMA|P|T
236 8 28 234 236 8 28 234 236 8 28 234 236 8 28 234
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3

IEI TPC TFCI

Figure 33: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 2.4 kbps data

Table 29: Physical channel parameters for multiplexing of 12.2 kbps data and 2.4 kbps data

Midamble 512 chips

Codes and time slots SF8 x 1 code x 1 time slot
TFCI 16 bits per user

TPC 2 bit
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42.2.2.2.3 Example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data
NOTE: Thisexample can be applied to multiplexing 64/128/384 kbps packet data and DCCH.

Table 30 shows example of physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data.
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Packet data Packet data Packet data Packet data < 2.4 kbps data >
#1 #2 #3 #4
TrCH
multplesing | P ——
#1 #2 #3 #4
2" interleaving
Physical channel
mapping
SF=4 MA MA MA MA
64 kbps 438 433 438 438 438 438 438 438
packetdata  gp-1g 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
SF=2 MA MA MA MA
128 kbps 1104 1104 1104 1104 1104 1104 1104 1104
packet daia  gr-qq TIMA|P|T TimA[P[T TIMA[P[T TIMA|P|T
30 8 28 128 30 8 28 128 30 8 28 128 30 8 28 128
SF=2 MA MA MA MA
1104 1104 1104 1104 1104 1104 1104 1104
3364&)2;&1 SF=2 MA MA MA MA
P 1104 1104 1104 1104 1104 1104 1104 1104
SF=2 TIMA|P|T TIMA|P|T TIMA|P|T TIMA|P[T HTF’C
1096 8 28 1094 1096 8 28 1094 1096 8 28 1094 1096 8 28 1094
Radio frame #i Radio frame #i+1 Radio frame# i+2 Radio frame# i+3 TFCI
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Table 30: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

Midamble 64 kbps 512 chips
128 & 384 kbps 256 chips
Codes & time 64 kbps {(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot
slots 128 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 bits per user
TPC 2 hit

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

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

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

for 128kbps. (SF16 x 1 code x 1 timeslot) + (SF2x 1 code x 1 timeslot)

for 128kbps: (SF1 x 1 code x 1 timeslot)
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422224 Example for multiplexing of 64 kbps data and 2.4 kbps data
NOTE: Thisexample can be applied to multiplexing ISDNs data and DCCH.

Table 31 shows example of physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data.

64 kbps data 64 kbps data 4 kbps data
> < > <
#1 #2 #1 #2 #1 #2 #3
TrCH l W /
multiplexing
#1 #1 #2 #2 #1 #3 #2 #4
2" interleaving
Physical channel 1204 1204 1204 1204
mapping
SF=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|IT
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 35: Channel coding and multiplexing example for multiplexing of 64 kbps packet data and 2.4 kbps data

Table 31: Physical channel parameters for multiplexing of 64 kbps packet data and 2.4 kbps data
Midamble 512 chips
Codes & time slots {(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot
TECI 16 bits per user
TPC 2 bit

NOTE: Asan additional example, physical channels can aso be mapped without using multicode per timeslot, e.g.

for 64kbps. (SF16 x 1 code x 1 timeslot) + (SF4 x 1 code x 1 timeslot)

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