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41.1.2 Example for PCH and FACH
Table 2: Parameter examples for PCH and FACH

PCH NpcH=8064 or 240 bits

Transport block size FACH1 360 bits
FACH2 168 bits
PCH %M*BPCH or 240* Bpch bits (BpcH=0,

Transport block setsize ==repy 360" Bracn bits (Braci=0, 1)
FACH2 168*BracH2 bits (BracH2=0, 1, 2:-3)

: PCH, FACH2 | CC, coding rate = 1/2

Coding FACHL TC

TTI 10 ms

The numbers of codes 1

SF 64
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PCH FACH1 FACH2
Transport block |:|
CRC attachment NecrTe 360 168
NPcH_TB 16 360 16 168 16
TrBk Brcr TrBks Brac1 TrBks Bractz TrBks
concatenation (Bren =0,1) (Bracr1 =0,1) (Bracrz =0,1,2,3)
Tall b|t atta:hment (NPcH_TB+16) * BPCH 376* BracHy : 184* BFACH2
for CC ;
CCR=1/20orTC ;(NPC“—TBHG) * BreH B*BPC..I—:"-__. 376* BracH1 184* BrAcH2 8*?BFAc§;_g./3?
Tail bit attachment 2*(Npcr_te +24) * Bow 1128* BFacH1 2+(184* BracHz+8* Bracz/3?) y
for TC 7
Tall
Rate matching S L
TrCH mU|t| pl eX| ng : [2* (NPcH_TB +24)+ NPCH_RM]* BxH 5 :," (1140+NFACH1_RM)* BFACHL _;";.r".; 2*(184* BFACHZQ—S*’-BFACH2I3?)+NFACH27RM*?BFA(T1‘2/3?
Insertion of DTX [2* (NPcH_TB +24)+ N PcH_RM]* BPcH+ (1140+NFACHLRM)* BFACHL + 2% (184*% BFACH2+8*?BFACHZ/3?)+N FACH2 RM* ABFACHZ/3? .\'-._
indication
an interleavi ng [2*(NPcH_t8 +24)+ NpcH_rm]* BecH+ (1140+NracH1 RM)* BracHi+ 2% (184 BFACHZO-8*'33FACHﬂ3?)+NFACHZ,RM*?BFACH2/3?+N SCCPCH_DI
PhySl cal channel :g; [Z*ENPCHJB‘:’-;!}:ZAM l\l]-'REH,RM]* BrcH + (1140+NFACHLRM)* Brack1+ 2% (184* BFacH2r8* Brac2/3?)+NFacH2 Rv* PBracHz/ 37+N SCCPCH DI
mapping ’ 5, " .
1 2 3 [ ] [ ] [ ] [} [} [} [ ] [ ] [ ] [ ] [ ] [ ] [ ] [} [} [}
SCCPCH 1 2 3 e o e o [ ] e o e o [ [ [ ] [ ] [ ] 15
< N\ Radio frame >
NsccpeH_Tral
| TFCi

Figure 2: Channel coding and multiplexing example for PCH and FACH
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NOTE:

Example for DCH

10

DCH-> Radio frame segmentation

Example for 3.4 kbps data

This example can be applied to DCCH.

3GPP TR 25.944 V3.2.0 (2000-09)

In thisexample, it is assumed that maximum data rate of RLC payload is 3.4 kbps, and that MAC and

RLCoverhead 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

10
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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 ~ :

»L Tail
Convolutional 164*B &8,
coding R=1/3
Rate matching 516*B -
Insertion of DTX : (516+Ngy)*B
indication* :

1% interleaving (516+Ngu)* B+Noy
Radio frame (516+Nri)*B+Npy
segmentation
#1 #2 #3 #4
[ (516329+Ngy)*B+N [ (516329+Npy)*B+N [ (516329+Npy)*B+N [(516:29+Ngy)*B+N
oi]/4 oil/4 o]/4 oil/4
To TrCh Multiplexing

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

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

11
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411.3.1.2 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 Nzcua=0, 39 or 81bits
TrCH#b Ncus=0-6+103 bits
TrCH#c Nr.cu.=0-0:60 bits
TFCS #1 NTrCHaZESJ., NTrCHb:£103, NTrCHC:£6O bits
#2 NtrcHa=1*39, N1rcHb=0*103, N1rchc=0*60 bits
#3 NtrcHa=1*0, N1rcHp=0*103, N1rchc=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 TrChtb TrChitc
CRC attachment* NTrcHa N-rcHb NrrcHe
¢ —] ]
Tail bit attachment* | Nrtcha 12 i Ny NrcHe
¢ Ta || Tai ‘ Tai ‘
Convolutional i Nmonatl2 8 :  Nro  8*Nren/103 i Nrmcie 8* ‘.I\!TrCHc/ 60
coding R=1/3, 1/2 | ' : S
Rate matching . 3 (Nmowt20) 7 3% (Nrco+8* o/ 103) 2* (Nrce+8* Niréra/60)
Insertion of DTX : 3*(NTrCHa+20)+N§Ma . 3*(NmcHo+8* L2 (NTrCHCJrS*'z__
indication f B { Nrrcro/103)+N rvid Nrrcre/60)+Nrw'
l 3* (NmicHa+20)+Nrw a+N Di1 P (NrrcHo+8* i 2% (NrrcHe+8*
1< interleavi ng i N;TrCHb/103) HNrwptN Dib N i’rCHc/GO) HNrmct ND Ic
Radio frame 3* (NTrCHa+%0)+NRMa+P:__\| D1 3*(N TiJCHb+8* 2* (N1':§:CHc+8*
segmentation : i : Nren/ 103)+Nrub+Naib Nircre/60)FNrRmctNbic
#la #2a #1b | | #2b #lc || #2c
NRrFa NRFa NRrb NRrFb NRrre Nrre

Nrra = [3* (NTrcHa+20) +Nrva+Noia]/2
Nrro = [3* (Nrrchp+8* Nrichin/ 103)+ NrwistNoin]/2

NRrre = [2* (NTrcHe+8* Nirrerd/60)+ NrmctNbid /2
To TrCh Multiplexing

* CRC and tail bits for TrCH#a is attached even if N, , =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

12
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41.1.3.1.3 Example for 28.8/57.6 kbps data

NOTE: Thisexample can be applied toModem 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)
Setsize 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
Tk B TrBke
concatenation (B=0,1,,, or 4)
502 B

Turbo coding R=1/3

{

Tail bit attachment

¢ éTaiI

1776*B

Rate matching : 1776*B 12+ 7B/42.,
1% interleaving 1776* B+12* B/42+Ngy
Radio frame g 1776* B +12* /47 Nay,
segmentation i
#1 #2 #3 #4
(1776* B +12 (1776* B +12 (1776* B +12 (1776* B +12

* B4+ NRrw)/4 *BI4?+NRrw)/4 * B4+ NRrw)/4 *B/4?+NRrw)/4

To TrCh Multiplexing

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

13
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411314 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
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 hits
64 kbps 336*B bits (B=0, 1, 2, 3. 4)
Ui 128 Kbps 336'Bbis (B=0 L.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 (BZO, 1,2 3.4,8, 9)
Turbo coding R=1/3 | 352 8
1056*B

Tail bit attachment

| o

Rate matching g 1056*B 12¢ ?8/9?_,.___

{

1% interleaving

1056* B+12* 7B/9+Nrw

Radio f;ggf‘e 1056* B +12* 2B/9% Ny,
segmentation Y
#1 #2
(1056* B +12* 2B/92+Ney)/2 (1056 B +12* 2B/92+Ngy)/2

To TrCh Multiplexing

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

14
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4.1.1.3.15 Example for 384 kbps packet data

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

Table 7: Parameters for 384 kbps packet data

The number of TrChs 1

Transport block size 336 hits

Transport block Setsize 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

15
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Transport block
CRC attachment 336
CRC
336 16

TrBk

. B TrBks
concatenation (B=0.1, 2, 4,8, 12)
Turbo coding R=1/3 352" B

1056*B

Tail bit attachment

Rate matching 1056*B 2%z
1% interleaving 1056* B+12* 2B/12%+Ngy

1056* B +12* 2B/127+Nrw

To TrCh Multiplexing

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

16
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Transport block |

CRC attachment 336

| [cd

336 16
TrBk B TrBks
concatenation (B=0. 1. 2. 4, 8, 12. 16, 20, 24)
Code block 352;5: B.. T,
segmentation : ; -
Turbo coding R=1/3 : 176" B é 176* B
Tail bit attachment 528" B : 528" B
y Tail Tail

Rate matching 528" B 12*B/24? 528* B 12+78/247
1% interleaving 1056* B+24* 7B/247? +Nrv
Redio frame 1056* B+24* 7B/24?+Nrw
segmentation

#1 #2

(1056* B +24* B/242+Nrw)/2 (1056* B +24* B/242+Nrw)/2

To TrCh Multiplexing

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

17
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4.1.1.3.1.6 Example for 64 kbps data

NOTE: Thisexample can be appliedto 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 e o o #4
CRCattachment 640 040 _
#1 CRC|o o o #4 CRC

TrBk 640 16 640 16
concatenation ? : ?

V

Turbo coding R=1/3

V

Tail bit attachment

v gTail

2624

7872

Rate matching ] 812 12
1stinterleaving ; 7884+Npy,
Radio frame v 7884+N,,
segmentation : :
#1 e o o o #4
(7884+N,,,)/4 (7884+N,,)/4

To TrCh Multiplexing

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

18
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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.

2" interleavi ng

Physical channel
mapping

15 ksps DPCH

19

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

3GPP TR 25.944 V3.2.0 (2000-09)

¢ 3.4 Kbps data >
# #2 | 3 | 4
129+Nrm /4=150 129+Nru /4=150 129+Nru /4=150 129+Nru /4=150
150 150 150 | 150
Lo e flE e e S e e ] e e ]
e o« [QUININ «« - QHATH - -« [TNIOT0 -« - [
Jo _ Jot 3 3% 3 3% _
<—— CFN=4N —p<4¢—— CFN=4N+1 ——p€¢——— CFN=4N+2 ——p¢—— CFN=4N+3 ——»
I:IPilot symbol
IRGS

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 Nipilot NrtFci Ntpc Ndata1 Ndata2
(ksps) (bits) (bits) (bits) (bits) (bits)
15 48 0 2 2 128

19
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Uplink

Example for RACH
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Table 15: Parameter examples for RACH

Transport block size Nrach=168 or 360 bits
CRC 16 bits
Coding CC, coding rate = 1/2
TTI 2010 ms
Minimum spreading factor 32
Transport block |
CRC attachment Nracre
‘l‘ |CRC|
o NRACH_TB 16
Tail bit attachment
v Tall
NracH_te +16 8 ™.

Convolutional
coding R=1/2

{

Rate matching

2* (NracH_TB +24)

V

2" interleaving

2* (N racH_t8 +24)+NRacH_RM

'

Physical channel
mapping

2* (N racH_t8+24)+NRACH_RM

PRACH Data

<

Figure 16: Channel coding and multiplexing example for PRACH

Radio frame

3GPP
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4122 Example for DCH
41221 DCH -> Radio frame segmentation
41.221.1 Example for 3.4 kbps data

NOTE: Thisexamplecan be applied to DCCH.

NOTE: Inthisexample, it isassumed that maximum datarate 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 block |
CRC attachment 148
CRC|
148 16
Y
TrBk concatenation B TrBks (B =0,1)
Y 164

Tail bit attachment

Convolutional 164°B 8B
codi ni R=1/3 I
1% interleaving 516B
’ | |
Radio frame 516*B
segmentation :
| m | #w | #w | wm ]
Rate matching 129°8 129°8 v::‘:‘?.;;.x_ 129°8 = S 18
] T | w0 | | " | | #4 |
129*B +Nrm1 129*B +Nrm2 129*B +Nrwv3 129*B +Nrva

To TrCh Multiplexing

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

3GPP



Release 1999

29

3GPP TR 25.944 V3.2.0 (2000-09)

4,1.2.2.1.2 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 Nz:cnua—0+-39 or 81bits
size TrCH#b Nz,cup=0-0£103 bits
TrCH#c Nz,cu:=0-0£-60 bits
TFCS #1 N1rcHa=1*81, N1rchr=1*103, N1rcHc=1%60 bits
#2 N1rcHa=1*39, N1rchb=0*103, N1rchc=0*103 bits
#3 N1rcHa=0*818, N1rcHb=0*103, N1rcHc=0*60 bits
CRC 12 bits (attached only to TrCh#a)
transportblock
Coding CC,
coding rate = 1/3 for TrCh#a, b
coding rate = 1/2 for TrCh#c
TTI 20 ms
Transport block| TrCh#al TrChib TrChé#c
CRC attachment* s NtrcHa s NrrcHb NrrcHe
| | lorg [ ]
Tail bit attachment* © Nricha 12 © Nnow Nrrce
i‘ Tail |Tal
Convolutional ! Nngutl2 8 &

NtcHe 8% NT"rg_;Ht/ 103

: s : .

3*( NtrcHat20) 3* ( Ntrcrp+8* Nrrcnn/ 103) 2% ( Nrrcnet8*N TréHJ 60)

. Nrrcne 8% N']_'rCHJ 60
coding R=1/3, 1/2

Radio frame
equalization

1¢ interleaving 3*(Nmciat20) 1 3*(Nrcro+8* Nmon/103) 1 52*(Nch+8*Nm§Hc/60)

Radio frame 3*( Nricré+20)+1* 3* (: Nrrchit8* N/ 103) +1* 2* ( Nmrcric8* Nicnd 60)
segmentation Nrrcka /817 NrrcHis/103 ;
¢ #la #2b #1b #2b #ic || #ec
Rate matching NRFa NRrFa NRro NRFb i Nrre /i Nrre E?
#la #2b #1b #2b #1c || #2c
NRrrat+NRrM_1a NrRFa+NRM_2b NRrb+NRM_16 NrRro+NRM_2b NRrrc+NRM Nrrc+NRM_
1c 2c

Nrra=[3* ( Nrrcra+20)+1* NricHa /81772
NRrr6=[3* ( NrrcHo+8* N trern/ 103)+1* Nirrenn/ 103] /2
NRrre= NrrcHe+8* NrreHd 60

To TrCh Multiplexing

* CRC and tail bitsfor TrCH#ais attached even if N, =0 bits since CRC parity bit attachment for O bit transport

Figure 18: Channel coding and multiplexing example for 12.2 kbps data

3GPP
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4,1.2.2.1.3 Example for 28.8/57.6 kbps data

NOTE: Thisexample can be applied toModem 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)
Setsize 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
. B TrBks
TrBk concatenation (B=0,1,,, or 4)

Turbo coding R=1/3 : 592 B

/

Tail bit attachment

¢ éTa’I

1776* B

1% interleaving 1776* B 127847

Redio frame : 1776* B ¥12*B/4?

segmentation : s

¢ #1 #2 #3 #4

Rate matching i (77e*B iy (1776*B 1. (1776*B i (1776* B

+12*WBIAYA 31 +122BIAYIA L +126BAA L +12¢ BIAY/4
#1 #2 #3 #4

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

*?B/4?)/4+NR1\/|1 *?B/4?)/4+N RM2 *?B/4’-0/4+NRM3 *1)8/43/4+NR|\/|4

v

To TrCh Multiplexing

Figure 19: Channel coding and multiplexing example for 64/128/14428.8/57.6 kbpspacket data

3GPP
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4,1.2.2.1.4 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
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
CRC attachment 3% |
CRC
336 16
B TrBks

TrBk concatenation

Turbo coding R=1/3

/

Tail bit attachment

}

1%t interleaving

Radio frame
segmentation

/

Rate matching

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

352* B
1056* B
Tall
1056* B

12*B/9?

1056* B #12+7B/9*

#1

#2

(1056* B +12* 7B/97)/2

(1056* B +12*7B/9%)/2

#1

#2

(1056* B +12*B/97)/2+N w1

(1056* B +12* B/99)/2+Ngum2

To TrCh Multiplexing

Figure 20: Channel coding and multiplexing example for 64/128/144 kbps packet data

3GPP
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Example for 384 kbps packet data
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NOTE: Inthisexample, it isassumed 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 bits
Transport block Setsize | 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 concatenation

i

(B=0, 1, 2, 4, 8,12, 16,20, 24)

Code block 35058, -
segmentation T .

‘L ; 176* B 176* B
Turbo coding R=1/3
Tail bit attachment >28" B 528" B

¢ Tal Tail
1% interleaving 528* B 12+ ?B/?__A’? 528* B 12+ B{24?
Radio frame 1056* B +24* 7B/24?
segmentation

i, #1 #2
Rate matching (1056* B +24* 7B/247)/2 (1056* B +24*7B/247)/2

#1 #2

(1056* B +24*B/247)/2+Ngys

To TrCh Multiplexing

(1056* B +24* B/24?)/2+Nay»

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

3GPP



