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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 unless it is clear that the contradiction comes from error in the references.

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

4.1

4.1.1

4111

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
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Trangort blod
CRC, and Tall 246
attachment
¢ CRC| Tall
Convolutional 246 16 8 ™

coding R=1/2

|

Rate Matching

{

1%tinterleaving 540

{

540

Radio frame 546,
segmentation
i‘ , 270 270
2" interleaving
Physical channel % % % 270 C i i 210
wcceo [1][2] + o ¢ T oo« [E

18 18 18 18 18 18
Slot
« >

Radio frame > Radio frame

Figure 1: Channel coding for BCH
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4.1.1.2 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
FACH?2 168 bits
PCH 64*BpcH_or 240* Bpc_bits (Bpcn=0, 1)
Transport block set size | FACH1 360*BracH1 bits (Bracn1=0, 1)
FACH?2 168*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
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PCH FACH#1 FACH#x

A N\ f_%

f
Transport blocK 1 |«ee | 4800, #1 fseoltBpe| © @ @ #1 [oo o |#Beacin
CRC attachment Npch_t8 N}.Z:ICH_TB FACH1_TB NH\CHI_TB NracHx T8 NMCHX_TB
#1  |crRd eee| #Boey |CRC] #1 |CRA see|#Beci|CRC| ® ® ® | 41 |CRC e |#Beaci]CRT
Ter . Npch e Npcricr Npch_te Nechicr racH1_T Neachi ¢ Nrachi Neachic Neacrx 1 Neacix ¢ Neachx. Neachi ¢
concatenation
[ N N J
Code b|OC|_( (Npch_te +Npcr_crd® Brcu (Neach1_te +Neachi_crd™ Brachi (Neachx 8 +Neachx_crd™ Bracrx
Segmentatlon
#1 oo #Cpch #1 ® ® O (/Crac #1 ® ® O | iCrncrn
Tail bi h (Npcr 18 +Npch crd* (Nech 8 +Necii crd* (Neachi t8*NEachs crd (Neachz t8*Neach1 crd (Neachx te+NEeachx crd (Neacrx t8+NEacHx crd
all bit attachment Bpcy LpcH Bpc LpcH *Brach1 LCrhcHL * Brach1 LCFAcHL * B rachx £CFACHX * B rachx LCFACHX
¢ #1 Tail| ® ® ® | #Cpcy |Tail #1 Tail| eee | #Crach1 | Tail #1 Tail| e | #Crach1 |Tail
Convolutional 8 8 8 8 8 8
coding R=1/2
Rate matching 2*[(Npch_te +Npcr_crd* Bpch +8* Cecn] 2*[(Neaca_te +NracH1_cro* ! 2*[(N eachx 8 +NeacHx_crd*
~ BracH1 +8* CracHi) H Bractx +8* CFACHx]
|
TrCH multiplexing 2*[(NpcH_18 +NpcH_crd* Bpcn +8* ;.2 *[(Neachz_18 +NracH1 crd* Brachi +8* ':;2*[(N rachx T8 FNEachx cr* Brachx +8*
Crch]+Nepch_rm £ Cracri]+NeacH_rm i Crachx]*+Neachx_ru 3

'

Insertion of DTX

2% (Nocr ve+ Nocw cret 8)+ Nocw mrt Z[Z*{(NFAWE + Neci cr)* Beacn +8}+ Neac ]

indiceltion

2" interleaving

X
2* (Nroure + Neccre+ 8) + Neciau + Z [2* {(N eacn_ra + Neacui_cr) * Bescri + 8} + Neacu_sw] + Nscepen

'

Physical channel
mapping

A'Z.* (Nreirs + Necrcre +8) + Necis + Z [2*{(N racuizrs + Neacuicre) * Bracui + 8} + Niacuian] + Nsceeen

1 2 3 ® 6 6 6 o o o o o o o o o o o o 15

SCCPCHI

<

llZIS................E
>

N\ Radio frame

NSCCPCH_TFCI

| Trci
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PCH
Transport blocK
CRC attachment Necn_re
CRC]
Nech 18 16
|
TrBk Bpch TrBks
concatenation (Beci=0,1)

Y

Tail bit attachment
for CC

(NpcH 78+16) * Bpcyy

'

Tail

CCR=1/20rTC

Npcr_78+16) * Bpcn B*BPC‘;!"'.‘_

10
FACH1
360
CR(
360 16
||
BFACHl TrBks

(Bracr1 =0,1)

Y

376” Brach1

376* BFACHl
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FACH2

168

CR(

168 16

-
BFACHZ TrBks
(BFACHZ :0,1,2,3)

Y

184* Brachz

Tail

184* Beacyz 8*Bracy30

/

Tail bit attachmen
for TC

Rate matching

2*(Npcy_1e+24) * Bocyy

1128* Bracka

Tail

1128* Bracka

12* BFA‘;:Hl

2%(184* Bachz*8* Brach2/30)

/

TrCH multiplexing

[2*(NpcH 18 +24)+ Noc rM* Bpch

(1140+Nacr1_rM* Bracha

::' "':2*(184* Brachz+8* Brachz/ 30) +Neachz_rv* DBFAC}-!_ZIG'D

}

Insertion of DTX
indication

[2*(N pcr_te +24)+ Noct_rM* Bpcr+ (1140+Nachs rM* Bracri+ 2%(184* Brachzt8* Brachz/30)+Neachz_ru* Brach2/30

2" interleaving

[2*(NpcH 18 +24)+ Noc rM* B+ (1140+Nachs rM* Bracri+ 2%(184* Brachzt8* Brach2/30)+Neachz rv* Brachz/30+Nsccpen pi

'

Physical channel
mapping

SCCPCHI 1 I\2 I 3
«

[2*@ P(:HJB""-".'Z“)*‘ N?S:HiRN;I* Bpcut (1140+Nachi_rM* Brachi+ 2%(184* Brachz+8* Brach2/30)+Neachz_rM* Brach2/ 30+ Nscepcii_oi

1 2 3

® 6 6 6 o6 o o o o o o o o o o o 15

ooooooooooooooooE
>

N\

NSCCPCH_TFCI

Radio frame

| Trci

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

41.1.3

41131

41.13.1.1
NOTE:

Example for DCH

DCH-> Radio frame segmentation

Example for 3.44-1 kbps data

This example can be applied to DCCH.
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NOTE: In this example, it is assumed that maximum data rate of RLC payload is 3.4 kbps, and that MAC and
RLC overhead in a transport block is 12 bits.

Table 3: Parameter examples for 4-13.4 kbps data

Transport block size 148164 bits

Transport block set size 148*B164 bits (B=0, 1)
CRC 16 bits

Coding CC, coding rate = 1/3
TTI 40 ms

Transport blok
CRC attachment 14864

CRC
14864 16 bits

TrBKk concatination B TrBks (B =0,1)

Y

164180'B

Tail bit attachment

y Tail

Convolutional 16480'B 8*B ™.
coding R=1/3

Rate matching 516564'B

Insertion of DTX (51664+Nrw)*B

indication*

v

1* interleaving

v

Radio frame (51664+Nfy)*B+Np|
sggmentation

!516"‘ _M!*B+NQ

#1 #2 #3 #4
[ (12941+New/4)*B+ [ (12943+Nrw/4)*B+ [ (12941+Nry/4)*B+ [ (12941+Npy/4)*B+
Npi]/4 NpiJ/4 Npi]/4 Npi]/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 4-13.4 kbps data
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41.13.1.2 Example for 12.2 kbps data

NOTE: This example can be applied to AMR speech.

Table 4: Parameter examples for 12. 235 kbps data

The number of TrChs 3
Transport block size TrCH#a NtrcHa=0, 39 or 81;-103and-60-hits
TrCH#b N1rcHp=0 or 103 bits
TrCH#c Nrrcne=0 or 60 bits
TECS ﬂ NTrCHaZSI, NTrCHb:J.OS, NTrCHCZGO bits
#2 NtrcHa=39, Ntrerb=0, N1rche=0 bits
#3 NtrcHa=0, Nrrcrb=0, Ntrchc=0 bits
CRC 12 bits (attached only to TrCh#al)
CRC parity bit attachment for 0 bit transport block | Applied only to TrCH#a
Coding CC,
coding rate = 1/3 for TrCh#ai, b2
coding rate = 1/2 for TrCh#c3
TTI 20 ms
Transport blok|Trch#a TrCh#b2 TrCh#c
CRC attachmetit Nrcy81 Nrrort03 Nricrb
¢ CRQ
Talil bit attachmerit i Nrcu8 12 Nrrenpt03 Nrrcrc60
¢ Tail Tail Tail
Convolutional Nrcigt1293 8 Nrrch03 8*Nriy/103 Nrcnc0 8% Nrrend60
coding R=1/3, 1/2 ;
Rate matching 3(Nrcut20802, 3*(Nrcist8” Nrcu/ 103833 2"{Nrcnet8” Niroyf60)1:36
Insertion of DTX  3*(Nricrit20)363+ Nama 3*(Nmrcrnt8* 2*(Nrrcnct8*,
indication Nrrch/103)333+Nrive Nrichd60):36+Nrucs
l 3*(Nrrchet20)303+ Ngva 33B*(Nrrcnpt8* 1362*(N1renct8*
:]_St inter|ea\/ing +Nopuw NML)_]-OQ’ +N?Abﬂ29 NJQL)_GO +Namet+Noie
Radio frame 3*(Nrrcrat 20)303+Nrvay 33B*(mcrt8* | 1362* (Nronct 8"
seg mentation *+: \_lm i MMMJLN?MJ&Q@ N]rCJr/GO)‘*‘N?M*'_N_%
#la #2alb #1b2a #2b #3alc|[#3b2C
NRFgl NRF@;L NRFI_)2 NRFI_)2 NRF(_:S NRF<_:3

Nrrar = [3* (Nrchat20)303 +Nrmart Noia] /2
Nreoz = [3* (N1rcrt8* Nircrt/ 103833+ Nrmibz+Npin] /2

Nrres = [2* (N1rcret8* Nrrend 601436+ Nrmes+Noic]}/2
To TrCh Multiplexing

* CRC and tail bits for TrCH#a is attached even #fd\=0 bits since CRC parity bit attachment for 0 bit tranispor
block is applied.

Figure 4: Channel coding and multiplexing example for 12.2 kbps data
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41.1.3.13

13

Example for 28.8/57.6 kbps data

NOTE:

This example can be applied to Modem or FAX.

Table 5: Parameters for 28.8/57.6 kbps data

3G TR 25.944 V3.0.0 (2000-03)

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

ITl 40 ms

Transport blok
CRC attachment 576
CRC
576 16
|
TrBk ) B TrBks
concatenation (B=0,1,,, or 4)
*
Turbo coding R=1/3 592*B
*
Tail bit attachment 1776%8
¢ Tail
Rate matching 1776*B 12*|ZB/4‘ELZ~
1% interleaving 1776* B+12*B/43-Naw
Radio frame 1776% B +12°0B/43 Nrw
segmentation
#1 #2 #3 #4
(1776* B +12 (1776* B +12 (1776* B +12 (1776* B +12
* [B/A3FNgy)/4 * [B/A3Nrw)/4 * [B/A3FNrw)/4 * [B/A3 Nry)/4

To TrCh Multiplexing

Figure 5: Channel coding and multiplexing example for 28.8/57.6 kbps data
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41.1.3.1.43 Example for 64/128/144384 kbps packet data

NOTE: In this example, it is assumed that maximum data rate of RLC payload is 64/128/144 kbps, and MAC and
RLC overhead in a transport block is 16 bhits.

Table 6: Parameters for 64/128 /144/384 kbps packet data

The number of TrChs 1
Transport block size 336640 bits
64 kbps 336640*B bits (B =0, 1,2, 4)
Transport block 128 kbps 336640*B bits (B =0, 1,2, 4, 8)
Setize size 144 kbps 336*B bits (B=0,1,2,4,8,9
384 kbps *B hj =
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 2010 ms
Transport blok #1
CRC attachment 336
#1 CRC
336540 16
|
TrBk . B TrBks
concatenation B=0.1.2.4.8.9)

Turbo coding R=1/3 352656 B

/

Tail bit attachment

y Tail

1056L968B

Rate matching 105619688 12*B/ gﬂ..,ﬂ
Insertion—of -DTX 10561968 B+12* [B/9[3FNgm
1% interleaving
Radio frame 10561968 B +12* [B/90FNry+No,
segmentation
#1 #2
(1056* B +12*B/93FNru)/2 (1056* B +12%B/93Nrw)/2

To TrCh Multiplexing

Figure 65: Channel coding and multiplexing example for 64/128/ 144384 kbps packet data
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4.1.1.3.1.5 Example for 384 kbps packet data

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

Table 7: Parameters for 384 kbps packet data

The number of TrChs 1

Transport block size 336 bhits

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 24 for TTI=20 ms)

CRC 16 bits

Coding Turbo coding, coding rate = 1/3

TTI 10 or 20 ms

Transport blok
CRC attachment 336
CRC

336 16

|
TrBk _ B TrBks
concatenation (B=0,1,2,4,8,12)

*
Turbo coding R=1/3 3278
1056*B

Tail bit attachment

¢ Tail

Rate matching 1056*B 12*[B/1'2§
1% interleaving 1056* B+121B/123Ngw

1056* B +121B/12[+Nrwm

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 blok
CRC attachment 336
CRC
336 16
TrBk B TrBks
concatenation (B=0, 1, 2, 4, 8, 12, 24)

Code block 352%B.
segmentation -

/

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

- 528* B n
Tail bit attachment 528*B
¢ Tail Tail
Rate matching 528*B 12*B/240) 528* B 12*B/240
1% interleaving 1056* B+24B/240+Nzy
Radio frame 1056 B+24%B/24+Nry
segmentation
#1 #2
(1056* B +24"B/243 Nay)/2 (1056* B +24"B/243 Nay)/2

To TrCh Multiplexing

Figure 8: Channel coding and multiplexing example for 384 kbps packet data in case of TTI1=20 ms
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4.1.1.3.1.64
NOTE:

Example for 64 kbps data

17

This example can be applied to ISDN service.

Table 8: Parameters for 64 kbps data

3G TR 25.944 V3.0.0 (2000-03)

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 blok #1 o oo #4
CRC attachment 640 640 '
#1 CRC| o o o #H4 CRC

TrBk 640 16 640 16
concatenation

/

Turbo coding R=1/3

/

Tail bit attachment

Y Tail

2624

7872

Rate matching 7872 12 ™
1% interleaving 7884+New
Radio frame 7884+ Nuy
segmentation
#1 o 0o 0 o #4
(7884+Nw)/4 (7884+Nu)/4

To TrCh Multiplexing

Figure 96: Channel coding and multiplexing example for 64 kbps data
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41132 TrCh multiplexing -> Physical channel mapping
‘ 41.13.2.1 Example for Stand-alone mapping of 4:43.4 kbps data
NOTE: This example can be applied to Stand-alone mapping of DCCH.

‘ Table97 shows example of physical channel parameters for stand-alone mapgifg.6kbps data.

< 3.441 kbgs data >

#1 #2 #3 #4
12943+Ngy /4=150 12943+Ngw /4=150 12943+Ngy /4=150 12943+Ngw /4=150

2" interleaving

Physical channel 150 150 150 150
mapping EI e o o e o o e o o e o o 15
o o o o o o o o o o o o
15ksps DPCH  && o > >
P <S|Ot— CFN=4N >§|0t CFN=4N+1 >§|Ot CEN=4N+2 ;2'01: CEN=4N+3 N
I:I Pilot symbol
ITPC

Figure 107: Channel coding and multiplexing example for stand-alone mapping of 4-13.4 kbps data

Table 7

Table 9: Physical channel parameters for stand-alone mapping of 4-13.4 kbps data

Symbol rate Npilot Nrrci Ntpc Ndata1 Ndataz
(ksps) (bits) (bits) (bits) (bits) (bits)
15 8 0 2 2 8
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‘ 411322 Example for multiplexing of 12.2 kbps data and 4-13.4 kbps data
NOTE: This example can be applied to multiplexing AMR speech and DCCH.

‘ Table108shows example of physical channel parameters for multiplexing of 12.2 kbps ddta3an#bps data.

12235 kbps data 12235 kbps data

3.44:-1 kbps data
| #la | #2alb |#Lb2a| #2b |#Lc3a|#;c3b|| #la | #2albh |#Lb2a| #2b |#Lc3a|#;c3b| | #1 | #2 | #3 | #4 |
TrCH
multiplexing
#la |#Lb2a| #Lcsal #1 #2alb | #2b |#;csb| #2 #la |#Lb2a| #Lcsal #3 #2albh | #2b |#;csb| #4
2" interleaving
Physical channel 510 510 510 Y 510
mapping e o o e o o e o o I}EEI e o o l?s
| e o o | e o o | e o o | e o o |
30 ksps DPCH &% & && &
P L cen=an oot CFN=4N+1 oot CFN=4N+2 oot CFN=4N+3— »
I:I Pilot symbol I TPC
Figure 118: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 4.13.4 kbps data
Table 10: Physical channel parameters for multiplexing of 12.2 kbps data and 4-13.4 kbps data
Symbol rate Npilot Nrrci Ntpc Ndata1 Ndataz
(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: 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 dat 3.4 kbps data
< ps data > < >

| #1 | #2 | 43 | 44 | | ow | | w2 | | s3] | m |

TrCH
multiplexing

Insertion of DTX
indication

2" interleaving

Physical channel
mapping

DPDCH

<>
slot

CFN=4N — p4— CFN=4N+1— pe— CFN=4N+2— pe— CFN=4N+3—»
I Pilot symbol I TFCI&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

Data rate Symbol rate No.of physical Npilot NrEc Nrpc Ndata1 Ndataz
(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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4.1.1.3.2.43 Example for multiplexing of 64/128/144/384 kbps packet data and 3.44-1 kbps data

NOTE: This example can be applied to multiplexing 64/128B884 kbps packet data and DCCH.

Table129shows example of physical channel parameters for multiplexing of 64/12834 kbps packet data addl3.4 kbps data.

Packet data Packet data Packet data Packet data 4.1 kbps data
< > < > < > < < >
| | | | | | wm || w2 || # || #m |
TrCH
multiplexing l W /
| = | = | = | m
Physical channel
segmentation 1 oo “p #1 coe #p #1 e #P #1 cee #P
2" interleaving
#1 s #P #1 s #P #1 s #P #1 s #P
PhVSiFal channel '.N‘V::::::::::::"l”‘:1-',_,;;::::::::: ........ :‘l‘"» uA'":::::::::::::4”‘55«'44__::::::::::: ........ E’» g 3:«2.__;;::::::::::v..uu Et’» "u":::::::::::::4"‘:11,_,;:::1:::::: ........
#1| |ooo:‘|:A|ooo |A|ooo | |ooo |
° ° °
DPDCH : : :
LA o o o [THUHIN o o o TIHNNIH o o o [THINIE o o« [I]
ot

CFN=4N — p«— CFN=4N+1— p4¢— CFN=4N+2— p— CFN=4N+3——»

|:| Pilot symbol & TFCI | TPC



Release 1999

TrCH
multiplexing

Insertion of DTX
indication

Physical channel

S

egmentation

2" interleaving

Physical channel
mapping

#1

°
DPDCH °
°
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< Packet data > < Packet data > < 3.4 kbps data >
m | e | m | e ] [ || | # | | 2|
l /
#1 | s | #2 | # #1 | #3 #2 | # |
#1 [eee | #pP #1 [eee|  #pP #1 [eee|  #pP #1 se | P
| [ ] [ ] [ ] | [ ] [ ] [ J e |
[ J ([ J
H H
#PLU|||| o o o [TUINIM o oo [THIMIE o o« [THININ « « o [T
ot CFN=4N —  pe— CFN=4N+l—  pe— CFN=4N+2— pe— CFN=4N+3—
|:| Pilotsymbol | TFCI&TPC

Figure _13-9: Channel coding and multiplexing example for multiplexing of 64/128/

Table 12: Physical channel parameters for multiplexing of 64/128/

144/384 kbps packet data and 4-13.4 kbps data

Data rate Symbol rate No.of physical Npilot Ntrci Ntpc Ndata1 Ndata2
(kbps) (ksps) channel: P (bits) (bits) (bits) (bits) (bits)
64 120 1 8 8 4 284 11256
128 240 1 16 8 8 5648 232240
144 240 1 16 8 8 56 232
384 240 3 16 8 8 5648 232246
480 1 16 8 8 120 488

144/384 kbps packet data and 4-13.4 kbps data
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‘ 4.1.1.3.2.54 Example for multiplexing of 64 kbps data and 4-13.4 kbps data
NOTE: This example can be applied to multiplexing ISDNs data and DCCH.

‘ Table B0 shows example of physical channel parameters for multiplexing of 64 kbps datdaan#bps data.
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< 64 kbps data > < 4.1 kbps data >
| #1 I #2 I 43 I #4 | | & || #w || # || # |
TrCH
multiplexing l W /
#1 | = #2 | # #3 | #4 |
2"interleaving
Physical channel
oo [ e e s W e e HAE + e+ BEE - [
120 ksps DPCH o o o e o o o o o : o o o
St CFN=4N — p¢——— CFN=4N+1— p¢——— CFN=4N+2 —  p¢——— CFN=4N+3 —»
I:I Pilot symbol & TFCI I TPC
< 64 kbps data > < 3.4 kbps data >
| #1 | #2 | #3 | 44 | m || w || s || #m ]
TrCH
multiplexing l W /
#1 | m #2 | w2 || #3 | # || #4 |

Insertion of DTX
indication

2" interleaving

Physical channel

mapping EIEI e o o

120 ksps DPCH |ooo |ooo |ooo' |ooo |

<>
Slot
€—— CFN=4N — p¢—— CFN=4N+1 —p4e——— CFN=4N+2 — p¢——— CFN=4N+3 —»

(&1
=
L~ |
(&1
(5]
=
L~ ]
(&1

I:I Pilot symbol I TFCI&TPC
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Figure 1 46: Channel coding and multiplexing example for multiplexing of 64 kbps data and 4-13.4 kbps data

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

4.13.4 kbps data

Symbol rate No. of physical Npilot Ntrc Ntpc Ndata1 Ndata2
(ksps) channel (bits) (bits) (bits) (bits) (bits)
120 1 8 8* 4 286 11220
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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: This example is correspondingroltiplexingof AMR speech, 64/128/144/384 kbps packet and DCCH.

Table 14 shows example of physical channel parameters for multiplexing of 12.2 kbil{E28/144/384 kbps packedta and 3.4 kbps data.

< 12.2 kbps data > < 12.2 kbps data > < Packet da‘ra> < Packet da‘ra> < 3.4 kbps dat
|#1a| woauiiuouiguod |#1awodpiuoiageod | w1 | w2 || m || w2 |
c
-Ir:ull?plexing l /

#1al#1b|#1o| #1 | #1 #2a|#2b|#2c| 42 | 42 #1a|#1b|#1o| #1 | #3| #2 #2b|#2o| #2 | #4
Insertion of DTX
indication

Physical channel
segmentation

#1 |eee| 4P #1 |eee| #P #L |eee | #P #1 |eee| #P

2" interleaving

Physical channel

mapping II
#1 | e o o | e o o | |
° ° °
DPDCH : : :
# |0 o« [TUIUIE o o« [JUIANM o  « [JHIAIN « =« [I1
st

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

|:| Pilot symbol I TECI&TPC

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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64/128/144/384 kbps packet data and 3.4 kbps data

Data rate Symbol rate No.of physical Nbpilot Nrtec Nrpc Ngata1 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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4.1.2 Uplink

4121 Example for RACH

Table 15: Parameter examples for RACH

Transport block size Nracn=168 or 360 bits
CRC 16 bits
Coding CC, coding rate = 1/2
TTI 10 ms
Minimum spreading factor 32
Transport blocK #1 ® oo #BracH
CRC attachment Nracr_1e Nracr_Te _
¢ #1 CRC| o o o #BracH CRC
Bk _ Nracrte 16 Nracr_te 16
concatenation
Code block (Nrach_18 +16)* Brach
segmentation
¢ #1 o o ® #CracH
Tail bit attachment (Nrach_18 +16)* Bract /Crach (NracH 8 +16)* Brach /CiacH
¢ Taill e ° ° Tail
Convolutional (Nrach 18 +16)* 8 (Nrach T8 +16)* 8 °
coding R=1/2 Bract/CracH Brac/CracH
Rate matching 2*[(NracH_t8 +16)* Bracr +8* Cracl
2" interleaving 2*[(Nrach_te +16)* Brach +8* CracHl+NracH_rm
Physi_cal channel 27 [(Nracr. 18 +16)* Brach +8* CracHl+Nracr ru
mapping
PRACH Data
< >

Radio frame
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Transport block
CRC attachment NRracH_Ts
¢ CRC|
NRracH T8 16

Tail bit attachment

V TaiI|A

Convolutional NracH_rs +16 8
coding R=1/2 "

Rate matching 2*(NracH_18 +24)

2nd interleaving 2*(NRracH_18+24)+NeacH rm
Physipal channel 2*(Nrach_te+24)+Neach_rm
mapping
PRACH Datd
< Radio frame >

Figure 1 61: 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 4:13.4 kbps data

NOTE: This example can be applied to DCCH.

NOTE: In this example, it is assumed that maximum data rate of RLC payload is 3.4 kbps, and that MAC and
RLC overhead in a transport block is 12 bits.

Table 16: Parameter examples for 4-13.4 kbps data

Transport block size 14864 bits

Transport block set size 0, 14864 hits

CRC 16 bits

Coding CC, coding rate = 1/3
TTI 40 ms

Transport blok;
CRC attachment 14864
CRC
14864 16
Y |
TrBk concatenation B TrBks (B =0,1)
M 16480

Tail bit attachment

{ Tail

Convolutional 16480°B 8B,
coding R=1/3 ;
1% interleaving 564516*B
Radio frame : 564516*B
segmentation : i
#1 #2 #3 | #
129*B 41 ¥ 129*B 41 : 129*B 41 S 129*B 41 ’

Rate matching

#1 | #2 | #3 | #4 |
129*B 41+Nrw1 129*B 41+Ngrwm2 129*B 41+Ngrms 129*B 41+Ngrma

To TrCh Multiplexing

Figure 1 72: Channel coding and multiplexing example for 4-13.4 kbps data
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NOTE:

This example can be applied to AMR speech.

Table 17: Parameter examples for 12.2 kbps data

The number of TrChs

3

Transport block TrCH#a NtrcHa=0, 39 or 81,103, 60;and-hits
size TrCH#b N1rcrb=0 or 103 bits
TrCH#c Nrrchc=0 or 60 bits
TFCS ﬂ NTrCHaZSI, NTyCHb:lO3, NTyCHc:6O bits
#2 N1rcHa=39, N1rchb=0, N1rche=0 bits
#3 NrrcHa=0, Ntrchb=0, Ntrchc=0 bits
CRC 12 bits (attached only to TrCh#al)

CRC parity bit attachment for 0 bit

Applied only to TrCH#a

transport block

Coding CC,
coding rate = 1/3 for TrCh#al, b2
coding rate = 1/2 for TrCh#c3
TTI 20 ms

Transport blok | Trch#a TrCh#o2 TrCh#c
CRC attachment i rert Nrcias203 Nricn60
¢ CR(
Tail bit attachmerit :Nmcu8t 12 Nrrenpt03 Nrrendé0
Tail Tail Tail
Con_volutional Nrchat1293 8 Nrrcrrt03 8*_N+1¢_Hb[103 NricuB0 8*Nigrcnd 60
coding R=1/3, 1/2
Radio frame 3*( N1rcrat20)303 3*{ Nrronit8*Nrrci/103; 2% Nrrcrct8*Nrcnd 60136
equalization
1%t interleaving 3*(Nrrcnat20)803 1 3*( Nt 8 N/ 103)333 1 2*( Nrrcnct8*Nricni/ 60)1-36
Radio frame 3*(Nmcrgt20)+1* ¢ 3*(:Nmcrnt8* Nmcry/ 103)£1* 2*{ Nrrenct8"Nricnd 60)1-36
segmentation Nrrcha 2811804 Nrrchy/ 103334 :
¢ #la | #21b #lb2a || #2b #lc3a|| #2c3b
Rate matching NrealS2 it NrealS2 ; Neeol67 ¢ Nerst67 | Nre 58 Nrrc68 ;
#la #21b #1b2a || #2b #1c3al [#2c3b
M_la M_21b RM_1k2a RM_2b RM_1c3a M_2c3b
Nre=[3*( Nrichat20)+1* INvicna /810/2
Nre=[3*(Nrrernt8*Nrreny/103)+1*Nrrcny/103]/2
Nrr= Nrrcnct8*Nirend 60

To TrCh Multiplexing

* CRC and tail bits for TrCH#a is attached even #d\=0 bits since CRC parity bit attachment for 0 bit transpor
block is applied.

Figure 1 83: Channel coding and multiplexing example for 12.2 kbps data
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4.1.2.2.1.3 Example for 28.8/57.6 kbps data

NOTE: This example 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
ITl 40 ms
Transport blok
7
CRC attachment 576
CRC
576 16
|
. B TrBks
TrBk concatenation (B=0,1,,, or 4)
. 592* B
Turbo coding R=1/3
1776* B

Tail bit attachment

¢ Tail
1% interleaving 1776* B 12*[B/40)
Radio frame 1776* B #12*B/40
segmentation
¢ #1 #2 #3 #4
Rate matching (1776*B i1 (1776*B i (1776*B i, (1776"B
+12¢B/A/4 1 +12(B/ADMA L +124B/AD/A 1} +125(B/AD/A
#1 #2 #3 #4
(1776* B+12 (1776* B+12 (1776* B+12 (1776* B+12

*[B/4D/4+NR|\/|1 * EB/4D/4+NR|\/|2 * EB/4D/4+NRM3 * [B/4D/4+NRM4

To TrCh Multiplexing

Figure 19: Channel coding and multiplexing example for 64/128/144 kbps packet data
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41.2.2.1.43 Example for 64/128/144384 kbps packet data

NOTE: In this example, it is assumed that maximum data rate of RLC payload is 64/128/144 kbps, and MAC and
RLC overhead in a transport block is 16 bhits.

Table 19: Parameters for 64/128/ 144384 kbps packet data

The number of TrChs 1

Transport block size 336640 bits

Transport block 64 kbps 336640*B bits (B =0, 1,2, 4)

Setize size 128 kbps 336640*B bits (B=0,1, 2,4, 8)
144384 kbps | 336640*B bits (B=0, 1, 2, 4, 8-, 96)

CRC 16 bits

Coding Turbo coding, coding rate = 1/3

TTI 120 ms

Transport blok
CRC attachment 336640
CRC
336540 16
|

TrBk concatenation ?BIBE?'ES, 2.4.8.9)

Turbo coding R=1/3 352556 B
10561968 B

Tail bit attachment

¢ Tail
1% interleaving 1056:968 B 12<[B/90
Radio frame 10561968 B +12*[B/90]
segmentation

| #1 #2
Rate matching (1056* B +121B/90)/2 (1056* B +121B/90)/2

#1 #2
(1056* B +121B/90)/2+Nrw1 (1056* B +121B/90)/2+Nrw2

To TrCh Multiplexing

Figure 2014: Channel coding and multiplexing example for 64/128/ 144384 kbps packet data
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4.1.2.2.1.4 Example for 384 kbps packet data

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

Table 20: Parameters for 384 kbps packet data

The number of TrChs 1

Transport block size 336 bhits

Transport block Set size | 384 kbps | 336*B bits (B=0,1, 2, 4, 8, 12, 24)
CRC 16 bits

Coding Turbo coding, coding rate = 1/3
TTI 20 ms

Transport block
CRC attachment 336
CRC]
336 16
k
. B TrB

TrBk Tncatenatlon (B:ro, lS, 24,8, 12, 24)
Code block 350%B,
segmentation

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

oG 28* B *

Tail bit attachment 528 528*B

‘L Tail Tail
1% interleaving 528* B 12°TB/24(] 508" B 12787240
Radio frame 1056* B 424'B/240]
segmentation

¢ #1 #H2
Rate matching (1056* B +241B/240)/2 (1056* B +24TB/240)/2

#1 #2
(1056* B +244B/240)/2+N&u1 (1056* B +241B/240)/2+Nrw2

To TrCh Multiplexing

Figure 21: Channel coding and multiplexing example for 384 kbps packet data
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‘ 41.2.2.1.54 Example for 64 kbps data
NOTE: This example 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 blok #1 e oo #4
640 640
CRC attachment .
¢ #1 CRCle® o o #4 CRC
TrBk 640 16 : 640 16
concatenation

Turbo coding R=1/3 2624

{

Tail bit attachment

7872

i‘ Tall
1*tinterleaving 7872 12
Radio frame 7884
segmentation

#1 e 0 o #H4

Rate matching 1971 1971

#1 e o o #4
1971+Naws 1971+Naws

To TrCh Multiplexing

Figure 2215: Channel coding and multiplexing example for 64 kbps data
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41.2.2.2 TrCH multiplexing -> Physical channel mapping
412221 Example for Stand-alone mapping of 4-13.4 kbps data

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

3.44-1 kbps data

3G TR 25.944 V3.0.0 (2000-03)

< >
#1 #2 #3 #4
2nd interleaving 1295 N =150 12943+Nru2=150 12941+Nrums=150 12941+Nrma=150
Physq:al channel 150 150 150 150
mapping i
15 ksps DPDCH
CEN=4N > CEN=4N+1 >« CFEN=4N+2 >« CFEN=4N+3 ——»

Figure 2316: Channel coding and multiplexing example for stand-alone mapping of

3GPP

4-13.4 kbps data
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4.1.2.2.2.2 Example for multiplexing of 12.2 kbps data and 4-13.4 kbps data

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

TrCH
multiplexing

2" interleaving

Physical channel
mapping
60 ksps DPDCH

12.2 kbps d
<

ata

12.2 kbps data

3G TR 25.944 V3.0.0 (2000-03)

3.44-1 kbps data

> <

> <

#la #2akh | #1lb2a

#2b

#1c3a | #2c3b #la

#2alkb | #1lb2a | #2b | #lc3a

#2c3b #1 | #2 #3 | #4

|

#la #1b2a | #1c3a | #1

#2a8lh #2b | #2c3b | #2

#la #1b2a

#lc3a | #3

#2alb #2b | #2c3b | #4

600

600

600

600

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

Figure 2417: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and

3GPP

4.13.4 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: 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 #4 #4

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 1

57.6 240 1

3GPP
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4.1.2.2.2.43 Example for multiplexing of 64/128/144/384 kbps packet data and 3.44-1 kbps data
NOTE: This example can be applied to multiplexing 64/128884 kbps packet data and DCCH.

Table2315shows example of physical channel parameters for multiplexing of 64/2834 kbps packet data addl3.4 kbps data.

Packet data Packet data 3.44-1 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 —  __p¢—— CFN=4N+1—p—— CFN=4N+2—p4—— CFN=4N+3—»

Figure 2618: Channel coding and multiplexing example for multiplexing of 64/128/ 144/384 kbps packet data and 4-13.4 kbps data

Table 23: Physical channel parameters for multiplexing of 64/128/ 144/384 kbps packet data and 4-13.4 kbps data

Data rate Maximum No.of physical

(kbps) Ssymbol rate channel
(ksps)

64 240 1

128 480 1

144 480 1

384 960 1

3GPP
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4.1.2.2.2.54 Example for multiplexing of 64 kbps data and 4-13.4 kbps data
NOTE: This example can be applied to multiplexing ISDNs data and DCCH.
3.44-1 kbps data

64 kbps data
< > < >
#1 #2 #3 #4 #1 #2 #3 #4
Jiwa ! S~
multiplexing
#1 #1 #2 #2 #3 #3 #4 #4
2"%interleaving

Physical channel
mapping

240 ksps DPDCH

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

Figure 2719: Channel coding and multiplexing example for multiplexing of 64 kbps data and 4.13.4 kbps data

3GPP
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4.1.2.2.2.6 Example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: This example is corresponding 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 packetlddipsadaltd.

12.2 kbps data 12.2 kbps data Packet data Packet data 3.4 kbps dat
s > < s > < > < > ——
#la|#2al#10#20#1d#2c |#1al #2al#1b#2b#1d#2d #1 #2 #1 #2 #1||#2|| #3|| #4

TrCH
multiplexing l /

#la#lo#1d #1 |#1 #2a#20#2d #2 | #2 #la#ln#1lqd #1 [#3 #2a#20#2d #2 |#4

2" interleaving

Physical channel
mapping

DPDCH

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

3GPP
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