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Introduction

In RAN#7, it was endorsed to change TR25.944 to align with “ Typical radio parameter sets’ from ISG (1SG
document). According to the endorsement and the changes, made in the FDD part of the document, this document
clarifies the changesin the TDD part of the TR. Error corrections are clarified in this document, also. The detailed
revisions are clarified in the CR.

Overview of the changesin the TDD Part of the TR25.944

Section 4.2.1.2 Example for PCH and FACH

Transport block size, Transport block set size, and coding are changed according to the 1SG document.
Number of TrBksfor transport block concatenation is clarified in the figure.

Errors concerning the number of bitsin case of no transport block are corrected.

Stand-alone mapping of PCH/FACH removed

Section 4.2.1.4.1.1 Example for 3.4 kbps data

» Datarateischanged to 3.4 kbps according to the |SG document.
= Transport block size and Transport block set size are changed according to the ISG document.
= Number of TrBksfor transport block concatenation is clarified in the figure.

Section 4.2.1.4.1.2 Example for 12.2 kbps data

= Transport block size and Transport block set size are changed according to the ISG document.

»  CRC parity bit attachment for O bit transport block is clarified in table 4.

=  Numbersfor TrCHs are changed from #1, 2, and 3 to #a, b and c. And Numbers &fter radio frame
segmentation are changed from #1a, 1b, 2a, 2b, 3aand 3c to #1a, 2a, 1b, 2b, 1c and 2c in order to align with
other figures, i.e. integer numbers after radio frame segmentation show frame number inaTTI.

Section 4.2.1.4.1.3 Example for 28.8/57.6 kbps data
=  New section. This exampleis corresponding to streaming 28.8/57.6 kbps RABs

Section 4.2.1.4.1.4 Example for 64/128/144 kbps packet data, and Section 4.2.1.4.1.5 Example for 384 kbps
packet data

= Transport block size, Transport block set size and TTI are changed according to the |SG document.

= Number of TrBksfor transport block concatenation is clarified in the figure.

= 144 kbps packet datais added according to the ISG document.

= 384 kbps packet datais moved to the new section 4.2.1.4.1.5 since code block segmentation is applied only to
384 kbps packet data.

= Errors concerning the number of bitsin case of no transport block are corrected.

Section 4.2.1.4.2.1 Example for Stand-alone mapping of 3.4 kbps data
» Datarateischanged to 3.4 kbps according to the |SG document.

Section 4.2.1.4.2.2 Example for multiplexing of 12.2 kbps data and 3.4 kbps data
» Datarateischanged to 3.4 kbps according to the |SG document.

Section 4.2.1.4.2.3 Example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data



=  New section. This exampleis corresponding to multiplexing of streaming 28.8/57.6 kbps RABs and DCCH.

Section 4.2.1.4.2.4 Example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

144 kbps packet datais added according to the 1SG document.

Datarate is changed to 3.4 kbps according to the | SG document.

TTI for packet is changed from 10 msto 20 ms according to the ISG document.
Ngaa1 and Ngaz2 in the table are corrected.

Section 4.2.1.4.2.4 Example for multiplexing of 64 kbps data and 3.4 kbps data
» Datarateischanged to 3.4 kbps according to the |SG document.

Section 4.2.1.4.2.5 Example for multiplexing of 12.2 kbps data , 64/128/144/384 kbps packet data and 3.4 kbps
data

=  New section. This example is corresponding to multiplexing of AMR speech, 64/128/144/384 kbps packet
and DCCH.

Section 4.2.2.1 Example for RACH

=  Tablefor Transport block size, CRC, etc are added according to the ISG document.
= Transport block multiplexing is deleted according to the |SG document.
»  Code block segmentation is deleted according to the ISG document.

Section 4.2.2.2.2.1 Example for Stand-alone mapping of 3.4 kbps data
» Datarateischanged to 3.4 kbps according to the | SG document.

Section 4.2.2.2.2.2 Example for multiplexing of 12.2 kbps data and 3.4 kbps data
» Datarateischanged to 3.4 kbps according to the | SG document.

Section 4.2.2.2.2.3 Example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data
=  New section. This exampleis corresponding to multiplexing of streaming 28.8/57.6 kbps RABs and DCCH.

Section 4.2.2.2.2.4 Example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

= 144 kbps packet data is added according to the ISG document.
» Datarateischanged to 3.4 kbps according to the | SG document.
= TTI for packet is changed from 10 msto 20 ms according to the |SG document.

Section 4.2.2.2.2.5 Example for multiplexing of 64 kbps data and 3.4 kbps data
» Datarateischanged to 3.4 kbps according to the | SG document.
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4.2 TDD mode

42.1 Downlink

42.1.1 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 x 1 x 1 time slot
TFCI 0 bit

TPC 0 bit
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Figure 20: Channel coding for BCH



42.1.2 Example for PCH_and FACH

42

Table 17: Parameters for PCH and FACH

PCH Npcy=64 or 240 bits
Transport block size FACH1 360 bits
FACH2 168 bits
PCH 64*BPCH or 24O*BPCH bits (BPCHZO.].)
Transport block set size | FACH1 360*Brach1 bits (Brack1=0,1)
FACH2 168*Brach2 bits (BeacH2=0,1,2,3)
CRC 8-bits
Coding PCH, FACH2 CC, coding rate = 1/2
FACH1 TC
TTI 20-10 ms
Midamble 512 chips
Codes and time slots SF =16 x 1 x 1 time slot
TFCI 0-16 bit
TPC 0 bit

3G 25.944 Version 3.1.0 (2000-06)
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#1 * s e #BpcH

NpcH_ 18 NpcH_ 18

#1 CRC|Tail|ee e #Bpch CRC|Tail

NecH_te 8 8 NecH_T8 8 8

(NecH 18 +16) * Bech

(Npch T8 +16) * Bpen * 2

Radio frame
segmentation

{

Rate Matching

/
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{
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mapping
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PCH FACH1 FACH2
Nech s 360 168
CRC CRC CRC
Npch 18 16 360 16 168 16
Bpcy TrBks Bracqr TrBks Brache TrBks
(Bpch =0,1) (Beacrn =0,1) (Brac2 =0,1,2,3)
Neci 18 +16) * Bpoyy 376 * Brach1 184 * BeacHe
Tail Tail
376 * BFACHl 184 * BFACHZ 8*6’3"?*«:»-1#3[‘1

(Necr 18 +16) * Bpoy - 88w |

2*(NpcH_te+24)* Bpen

1128 * Bpracr1

Tall

1128 Boraon | 12°Breos

2*(184* Bracrz+8* EBracH2/3U

it

[2* (Npcr_te+24)+Npc_rm]* Been :

(1140+Neach)* Brachi

2*(184* Bracriz+8* EBracriz/ 30) +Neacrz rv*

EBract2/3U

[2* (Necr_te+24)+Nrcr_ru] * Beon+(1140+Nrach1)* Bracri+2* (184* Bracrz+8* €Braciz/30) +Nrackz ru* €Braciz2/30

{[2* (Nrcn_te+24)+Nrcr_ru]* Brer+(1140+Nracry)* Bracii+2* (18
4* Bracrz+8* €Bracr2/ 30)+Nractz rm* €Braca/3U } /2

{[2* (Nror_te+24)+Nrcr_ru] * Bren+(1140+Nracry)* Brachi+2* (18
4* Bracrz+8* €Bracz2/3U)+Nraciz ru* €Braca/3U} /2

{[2* (Nrcr_te+24)+Nrcr_rm]* Breri+(1140+Neacrn)* Bracru+2* (18 |
4* Bracrz+8* Bracr2/ 30)+Nracrz rv* €Bracrz/3U} /2

4* Bracrz+8* éBracr2/ 30)+Nracrz rv* €Bractz/3U} /2

244, 244,
Codel " Codem "
MA MA
122 122 122 122
“ Radoframeni  * € Radofranem  *

{[2* (Nrc_te+24)+NrcH_ru]* Bren+(1140+Nracri)* Bracri+2* (18::

Figure 21: Channel coding and multiplexing example for PCH_.and FACH
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Table-18-Parametersfor FACH

CRC 8-bits

Coding CCcodingrate=1/2

FH 20-ms

Midamble 512 -chips

Codes-and-time-slots SE=16x1x1timeslot

FFC! O-bit

TFRC O-bit

Transport block #1 ° o o #BracH
CRC, and Tail NracH T8 NracH T8
attachment
i, #1  |crc[Tail]eee| #Braey |CRC|Tal
TrBk NFACH_TB 8 8 NFACH_TB 8 8
concatenation
gooé:\égl II;I;I_OlI‘/lg (NracH 18 +16) * Bracn
1% interleavi ng (Neacr_1e +16) * Bracu™ 2
Radio frame (NracH_ms +13 ) * Bracn™ 2
segmentation
Rate Matchi ng (NracH 18 +16) * Bracn (NracH e +16) * Beacn
2% interleavi ng (Neacr 18 +16) * Brac *Nrw=244  {NgacH 18 +16) * Bracn +Nrvu=244
Physical channel 24k e
SF=16 MA MA
122 122 122 122
< Radio framettl > < Radio framet2 >

: : : -
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42.1.4 Example for DCH
42.1.4.1 DCH-> Radio frame segmentation
421411 Example for 23.4 kbps data

NOTE: Thisexample can be applied to DCCH.

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

Table 19: Parameter examples for 23.4 kbps data

Transport block size 96-148 bits

Transport block set size 96-148*B bits_(B=0,1)
CRC 16 bits

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

Transport block]
CRC attachment 96

¢ CRC
Tail bit attachment 96 16

¢ Tall

Convolutional 112 8
coding R=1/3

/

1% interleaving 360

/

Radio frame 360
segmentation i

I I R
— 50 4.":::5?.‘_3 90 '-i:;f::;:::::.‘ 90

Rate matching

#1 #H2 #3 #4
90+Ngm1 90+Ngwm2 90+Ngwm3 90+NRrwma

To TrCh Multiplexing
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Transport block
CRC attachment 148
‘L CRC
148 16 bits
TrBk concatination
B TrBks (B=0,1)
Tail bit attachment 164*B
‘L Tall
Convolutional 164*B 8B,
coding R=1/3
1% interleaving 516*B
Radio frame 516‘%8
segmentation
| # | #w #3 #4
. * B * * S *B/4
Rate matching 516*B/4 516*B/4 516*B/4 :, 516*B/
#1 #2 #3 #4
516* B/4+Ngu1 516* B/4+Ngy2 516* B/4+Ngu3 516* B/4+Ngwa4

To TrCh Multiplexing

Figure 23: Channel coding and multiplexing example for 23.4 kbps data
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42.1.41.2 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 TrCH#a NtrcHa= 0, 39 or 81,-103and-60 bits
TrCH#b N1rcHp= 0 or 103 bits
TrCH#c Ntrche= 0 or 60 bits
Transport block set size #1 NtrcHa=81, N1rcrb=103, N1cnc=60 bits
#2 N1rcha=39, Nrichb=0, N1rchc=0 bits
#3 N1rcha=0, Nrrchb=0, Nriche=0 bits
CRC 12 bits (attached only to TrCh#1a)
CRC parity bit attachment for 0 bit transport | Applied only to TrCH#a
block
Coding CC,
TTI coding rate = 1/3 for TrCh#1a, 2b
coding rate = 1/2 for TrCh#3c
20 ms
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Transport block | TrCh#1 TrCh#2 TrCh#3
CRC attachment 81 103 60
»L CRC
Tall 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
aSt ot ; 303 333 136
1 Illlb'llw.\llllg
Radio frame 304 334 136
segmentation : : =.
¢ #1a #1a #2a #2a #3a || #30
Rate matching 152 152 167 167 68 ;i 68 |
#la #1b #H2a #H2a #3a #3a

152+Ngrm_1a 152+Ngrm_1a

To TrCh Multiplexing

167+Nrm 2a 167+Ngwm 2a

68+Ngrm_32 68+Ngrwm_za
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Transport block | Trch#a TrCh#b TrChic
CRC aItaChment NTrCHa NTrCHb NTrCHc
¢ CRC]
Tail bit attachment Nricra 12 NrcHb NrcHe
Tall Tall Tall
Convolutional Nrcnatl2 8 % N-rcHo 8 N'F;’E}:lbllos Nrrcre  8"Nrond60
coding R=1/3, 1/2 E
Radio frame 3*( NrcHat20) 3*( NrcHp+8* Nrrcrn/103) 2*( NrcHet8* NricHd/ 60)
equalization
:]_St interleavi ng 3*( N1ichat20)  Nie 3*( Nrrchb+8* Nrrcrn/103)  Nife 2* ( NrcHet8* Nrchd/60)
Radio frame 3* ( NTI’CHHTZO)"'N rfe 3*( NTrCHb+8*: NTrCHbllO3)+N§.'fe 2% (NTrcHe 58* NTrCHJGP)
segmentation : ; - ’ : ’
¢ #la #2a #1b #2b #lc || #2c
Rate matching
#la #2a #1b #2b #1c #2c
NRrra NRra Nrro Nrro NRrre Nrre

Ngea= [3* (N1rcHat20) +NrmatNite] /2
Nrep= [3* (N1rchot8* Nrrcrin/ 103)+Nrwin+Nite] /2
Nrec= [2* (N1rcHct8* Nichd 60) +Ngruc] /2

To TrCh Multiplexing

* CRC and tail bits for TrCH#a is attached even if Nt,cqa=0 bits since CRC parity bit attachment for 0
bit transport block is applied.

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

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

Table XX: Parameters for 28.8/57.6 kbps data

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

l

Turbo coding R=1/3

|

Tail bit attachment

\ Tail

592* B

1776*B

<. . 1776*B 12 é8/4t.,
1™ interleaving
Radiio frame 1776* B 412+ /40
segmentation 71 72 73 74
(1776* B +12 (1776* B +12 (1776* B +12 (1776* B +12
*EB/40)/4 *EB/40)/4 *éB/40)/4 *éB/40)/4
Rate matching
#1 H #2 H #3 H #4
(1776* B +12 (1776* B +12 (1776* B +12 (1776* B +12
*68/40)/4+Nrw *68/40)/4+Nrw *68/40)/4+Nrw *€B/40)/4+Nrw

To TrCh Multiplexing

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




52

421.4.1.34 Example of 64/128/384-144 kbps packet data
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NOTE: In this exampleit is assumed, that maximum data rate of RLC payload is 64/128/144 kbps, and MAC and

RLC overhead in atransport block is 16 bits.

Table 21: Parameters for 64/128/144384 kbps packet data

The number of TrChs 1
Transport block size 336 bits
Franspeitbloek 64-kbps 1280-bits
384-kbps 3840-bits
Transport block 64 kbps 1280336*B hits (B =0, 1, 2, 4)
set size 128 kbps 2560336*B bits (B =0,1,2, 4, 8)
384-144 kbps | 3848336*B hits (B=0,1, 2,4, 8,9)
Coedebleek 84-kbps 1
SegmentationC 128 -kbps 1
384-kbps =0;
CRC 16 bits
Coding Turbo coding, coding rate = 1/3

TTI

20 ms




3G 25.944 Version 3.1.0 (2000-06)

53
Transport block #1 oo o #B

CRC attachment S S |

\ #1 CRC|e o ® 4B CRC
TrBk . 3 T S B
concatenation
Code block (S+16)* B
segmentation

#1 oo o #C

Turbo coding R=1/3 (S+16)* BIC (S+16)" BIC

l, #1 oe0e0 #C
Tail bit attachment 3(S+16)* BIC 3(S+16)* BIC

#1 Tal|e @ @ #C Tail

Code block 3(S+16y-BIC D) 3(S+16y-BIC 2
concatenation
1% interleaving 3(S+16)* B+12*C
Radio frame 3(S+I6)FB+I1ZC
segmentation
Rate matching 3(S+16)* B/2+6*C 3(S+16)* B/2+6*C

3(St+16)* B/2+6* C+Nrwm

3(St+16)* B/2+6* C+Ngm

To TrCh Multiplexing
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Transport block
CRC attachment 3%
CRC
336 16
TrBk
concatenation ?BIE)E,;E?Z, 4,8,9)
Turbo coding R=1/3 28
1056*B

Tail bit attachment

¢ Tail

1% interleaving 1056*B 12* /90,
il 1056* B+12*&/9u
Radio frame
segmentation #1 #2
(1056* B +12*€B/9)/2 (1056* B +12*€B/9)/2

Rate matching

#1 #2

(1056* B +12*&B/90+Nrw)/2 (1056* B +12*&B/90+Nrw)/2

To TrCh Multiplexing

Figure 25: Channel coding and multiplexing example for 64/128/384-144 kbps packet data
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421414 Example of 384 kbps packet data

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

Table 21: Parameters for 384 kbps packet data

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

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

CRC 16 bits

Coding Turbo coding, coding rate = 1/3

1T 10 or 20 ms

Transport block
CRC attachment 336
CRC
336 16

TrBk

. B TrBks
concatenation (B=0,1,2,4,8,12)

. 2* B
Turbo coding R=1/3 =

1056*B

Tail bit attachment

¢ Tail

1% interleaving 1056*B 12 é/iay

{

Rate matching

1056* B+12*éB/120

1056* B +12*éB/120+Nrm

To TrCh Multiplexing

Figure 25: Channel coding and multiplexing example for 384 kbps packet data in case of TTI=10ms
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Transport block

CRC attachment 336

CRC
336 16

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

l

code block
segmentation

352+-B

‘L 176* B 176* B
Turbo coding R=1/3 t

/

Tail bit attachment

528" B 528" B

Tall Tall
‘L 528* B 12+éB/240 528* B 12+é8/240
1% interleaving

1056%'B+24*&B/240

¢ (1056* B +24* éB/240)/2 (1056* B +24* éB/241)/2

Radio frame
segmentation

#1 #2
(1056* B +24*&B/24(+Ngw)/2 (1056* B +24* éB/240t+Nrw)/2

Rate matching

To TrCh Multiplexing

Figure 25: Channel coding and multiplexing example for 384 kbps packet data in case of TTI=20ms
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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 1280-640 bits
Transport block set size 1280-4*640 bits
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20-40 ms
Transport block
1280
CRC attachment
i‘ CRC

Turbo coding R=1/3 71280 16 e

/

Tall bit attachment

3888

i’ Tall
1% interleaving 3888 12
Radio frame 3900+,
segmentation

i{ #1 #2
Rate matching 1950 1950

#1 #2
1950+Ngw1 1950+Nguy2

To TrCh Multiplexing

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



42.1.4.2

421421
NOTE:

TrCH multiplexing -> Physical channel mapping

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

3G 25.944 Version 3.1.0 (2000-06)

Example for Stand-alone mapping of 23.4 kbps data

Table 23 shows example of physical channel parameters for Stand-alone mapping of 23.4 kbps data.

2.4 kbps data
#1 #2 #3 #4
X . 90+N RM1:228 90+N RM1:228 90+NRM1=228 90+N RM1=228
2" interleaving
Physicat—channe! 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 #+2 Radio frame #i+3 TFCI
3.4 kbps data
< >
#1 #2 #3 #4

2nd- o] . 129+Ngrm1=228
Interieaving

129+Ngm1=228

129+Nrm1=228

129+Ngrnm1=228

Physical channel 228
mapping

228

228

228

SF=16 TIMA|T

TIMA|T

TIMA|T

TIMA|T

114 8 8 114

Radio frame #i

114 8 8 114

Radio frame #i+1

114 8 8 114

Radio frame #i+2

114 8 8 114

Radio frame #i+3

TFCI

Figure 27: Channel coding and multiplexing example for Stand-alone mapping of 23.4 kbps data
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Table 23: Physical channel parameters for Stand-alone mapping of 23.4 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
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421422 Example for multiplexing of 12.2 kbps data and 23.4 kbps data

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



TrCH
multiplexing

2" interleaving
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12.2 kbps data 12.2 kbps data 2.4 kbps data
< > < > < >

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

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

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

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

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

Physical channel
mapping

SF=16

472 472 472 472
IMA| [ma| Al Al
122 122 122 122 122 122 122 122
[TmafT] [r]malT] [TmafT] [rmafT]
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

TFCI
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2" interleaving
Physical channel

mapping

SF=16
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< 12.2 kbps data > < 12.2 kbps data > < 3.4 kbps data >
| #la | #2a | #1b | #2b | #1c | #2c || #la | #1b | #2a | #2b | #3a | #3b | | #1 | #2 | #3 | #4 |
#la | #1b | #1c | #1 #2a | #2b | #2c | #2 #la | #1b | #1c | #3 #2a | #2b | #2c | #4
472 472 472 472
Al Al IMA| Al
122 122 122 122 122 122 122 122
[r]mAlT] [TmafT] [TwalT] [r]malT]
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

TFCI

Figure 28: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 23.4 kbps data

Table 24: Physical channel parameters for multiplexing of 12.2 kbps data and 23.4 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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4.2.1.4.2.3 Example for multiplexing of 28.8/57.6 kbps data 3.4 kbps data

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

Table XX 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
TrCH
multiplexing l W /
#1 #1 #2 #2 #3 #3 #4 #4
2" interleaving
Physical channel
mapping
‘
SF=16 MA MA MA
NDl NDl NDl ° NDl NDl ° NDl NDl ° NDl
[ J [ ] [ ]
° ° °
MA MA MA
NDl NDl NDl NDl NDl NDl NDl NDl
TIMA TIMA|T TIMA
Np2 Np2 Np2 8 Np2 Np2 8 Np2 Nb2 8 Nb2
Radio frame #i Radio frame#i+1 Radio frame#i+2 Radio frame #i+3

Figure 29: Channel coding and multiplexing example for multiplexing 28.8/57.6 kbps data and 3.4 kbps data
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Table 25: Physical channel parameters for multiplexing of 28.8/57.6 kbps packet data and 3.4 kbps data

Midamble 28.8/57.6 kbps 512 chips

Np1, Np2 28.8/57.6 kbps 122 bits, 114 bits

Code & time 28.8 kbps SF16 x 2 codes x 1 time slot
slots 57.6 kbps SF16 x 4 codes x 1 time slot
TFECI 16 bits per user

IPC 0 bit
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4.2.1.4.2.3 Example for multiplexing of 64/128/144/384 kbps packet data and 32.4 kbps data
NOTE: Thisexample can be applied to multiplexing 64/128/144/384 kbps packet data and DCCH.

Table 25 shows example of physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 23.4 kbps data.
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Packet data

Packet data 2.4 kbps data
< > < > < >
#1 #2 #3
TrCH
multiplexing l W /
#1 #2 #3 #H4
2" interleaving
Physical channel
mapping
SF=16 MA MA ||v|A MA
NDl PY NDl NDl PY NDl NDl ° NDl NDl PY NDl
[ ] [ ] [ ] [ J
[ ] [ ] [ ] [ J
MA MA ||v|A MA
NDl NDl NDl NDl NDl NDl NDl NDl
TIMA|T TIMA|T TlMAT TIMA|T
Np2 8 8 Np2 Np2 8 8 No2 No2 8 8 Np2 No2 8 8 No2
Radio frame #i Radio frame #i+1

Radio frame#i+2

Radio frame #i+3

TFCI



TrCH
multiplexing

2" interleaving
Physical channel

mapping
’
SF=16
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Packet data Packet data 3.4 kbps data
> < > < >
#1 #2 #1 #2 #1 #2 #3
#1 #1 #2 #2 #1 #3 #2 #4
A MA MA MA
Np1 ° Np1 Np1 ° Nbp1 Np1 ° Np1 Np1 ° Nbp1
[ ] [ J [ ] [ J
[ ] [ J [ ] [ J
A MA MA MA
Np1 Np1 Np1 Nbp1 Np1 Np1 Np1 Nbp1
TlMAT TIMA|T TIMA|T TIMA|T
Np2 8 8 Nbp2 Np2 8 8 Np2 Nbp2 8 8 Nbp2 Nb2 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 64/128/384-144 kbps packet data and 23.4 kbps data

Table 25: Physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 23.4 kbps data

Midamble 64 kbps 512 chips
128 & 144 & 384 kbps 256 chips
NDl, NDZ 64 kbpS 122 bitS, 114 bits
128 & 144 & 384 kbps 138 bits, 130 bits
Code & time 64 kbps SF16 x 5 codes x 1 time slot
slots 128 kbps SF16 x 98 codes x 1 time slot
144 kbps SF16 x 9 codes x 1 time slot
384 kbps SF16 x 8 codes x 3 time slots
TFCI 16 bits per user
TPC 0 bit
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‘ 421424 Example for multiplexing of 64 kbps data and 23.4 kbps data
NOTE: Thisexample 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 32.4 kbps data.



3G 25.944 Version 3.1.0 (2000-06)

64 kbps data 64 kbps data 4 kbps data
> < > <
#1 #2 #1 #2 #1 #2 #3 #4
HA ! s~ D —
multiplexing
#1 #1 #2 #2 #1 #3 #2 #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
MA|T TIMA|T TIMA|T| TIMA|T
\ 114 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
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2" interleaving

Physical channel
mapping

SF=16
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64 kbps data 64 kbps data 3.4 kbps data
< > < > <
#1 #2 #1 #2 #1 #2 #3 #4
#1 #1 #2 #2 #1 #3 #2 #4
1204 1204 1204 1204
i
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 64/28/384- kbps paecket-data and 32.4 kbps data

Table 26: Physical channel parameters for multiplexing of 64/2128/384 kbps packet data and 23.4 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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4.21.4.2.4 Example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: This exampleis corresponding to multiplexing of AMR speech, 64/128/144/384 kbps packet and DCCH.

Table 26 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|#lb|#2b|#lc|#2c| |#la|#2a|#1b|#2b|#lc|#2c| | # || # || # || #w |

TrCH
multiplexing

#lajpbleid w1 |# | #oajoblia] w2 #| |#a wibluic] w1 |48 | #eajoblied w2 |#4|

Physical channel
segmentation
#L [eee | #P #L [eee | #P #L [eee | #P # oo | #p
2" interleaving
# |eee | #P #L |eee | #P # |eee | #P #L |eee | #P
Physical channel
mapping
sF=16| | A | A | A | | |
NDl ° NDl NDl ° NDl NDl ° NDl NDl ° NDl
° ° ° °
° ° ° °
| [Ma] | A | A | | |
Nb1 Nb1 Nb1 Nb1 Nb1 Nb1 Nb1 Nb1
| [T|mafT] | [1[malT] | [TwalT] | [TmafT] |
\ Nb2 8 8 Nb2 Np2 8 8 Nb2 Nb2 8 8 Nb2 Nb2 8 8 Nb2
Radio frame #i Radio frame#i+1 Radio frame# i+2 Radio frame#i+3 TRCIZTRC

Figure 30: 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 26: Physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data
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Data rate No. of No. of physical channelswith | Midamble Nrec Nrpc
(kbps) timedots SF16 per used TS length

64 1 5 512 chips 16 0
128 1 8 256 chips 16 0
144 1 9 256 chips 16 0
384 3 8 256 chips 16 0
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Table 27: Parameters for RACH

Transport block size

NracH=168 or 360 bits

CRC 8-16 bits

Coding CC, coding rate = 1/2
TTI 10 ms

Midamble 512 chips

Codes and time slots

SF =16 x 1 x 1 time slot_or
SF=8x1 x 1 time slot

TFCI

0 bit

TPC

0 bit




Transport block

CRC attachment

v

TrBk
concatenation

v

Tail bit attachment

v

Convolutiona
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#1 e 00 #BRracH
N RACH_TB N RACH_TB
#1 CRC|leo o o #BRracH CRC
NracH T8 NracH T8 8
(NracH 18 +8)* BracH
Tal

(NracH 18 +8)* Bract

P H P—14/9
COamgR=1/2

V

Rate matching

/

2" interleaving

Physical channel
mapping

SF=16

2*[(Nracr 18 +8)* Brach +8]

2¢ [ (N RACH_TB +8)* B RACH +8] +N RACH_RM =238

238:™

MA

122

116
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Transport block
CRC attachment Nracr_re .
CRC
o NracH_TB 16
Tail bit attachment
¢ Tail
Convolutional Nracr_ts +16 8 ™.
coding R=1/2
Rate matching 2" (Nracw 18 +24)
2" interleavi ng 2* ( NracH_18 +24)+NgracH_rv
PhySi.Cal channel 2* ( NracH_1e +24)+NracH rv
mapping
SF=16 or SF=8
PRACH Data
< Timedot x >

Figure 31: Channel coding and multiplexing example for RACH
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4.2.2.2 Example for DCH

42.2.2.1 DCH-> Radio frame segmentation
See4.2.1.4.2.
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4.2.2.2.2 TrCH multiplexing -> Physical channel mapping

422221 Example for Stand-alone mapping of 23.4 kbps data

NOTE: Thisexample can be applied to Stand-alone mapping of DCCH.
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77
2.4 kbps data
>
#1 #2 #3 #4
X ) 90+N RM 1:226 90+N RM 1:226 90+N RM 1=226 90+N RM 1=226
2" interleaving
Physica channel 226 226 226 226
mapping
SF=16 TlMAPT 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
|E| TPC TFCI
3.4 kbps data
>
#1 #2 #3 #4
d- . 129+Nrv1=226 129+Nrv1=226 129+Nrv1=226 129+Nrv1=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 23.4 kbps data
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422222 Example for multiplexing of 12.2 kbps data and 23.4 kbps data

NOTE: This example can be applied to multiplexing AMR speech and DCCH.
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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 TIMA|P|T TlMAPT
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
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2" interleaving

Physical channel
mapping

SF=8
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< > < > >
#la #2a #1b #2b #lc #2c #la #2a #1b #2b #lc #2c #1 | #2 | 83 | 14
#la #1b #1c #1 #2a #2b #2c #2 #la #1b #lc #3 #2a #2b #2c #4
476 476 476 476
TIMA|P|T TlMAPT TIMA|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

[ rec

TFCI

Figure 33: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 23.4 kbps data

Table 29: Physical channel parameters for multiplexing of 12.2 kbps data and 23.4 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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4.2.2.2.2.3 Example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

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

Table 30 shows example of physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data.

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

2" interleaving
Physical channel
mapping

288kbps  gr=g TIMA|P[T T|MA|P|T T[MA[P|T TIMA|P|T

packet data 236 8 28 234 236 8 28 234 236 8 28 234 236 8 28 234
57'6kkb§‘°’ SF=4 NER R TIMA|P|T T{mA[P|T

pecke data 480 8 28 478 480 8 28 418 480 8 28 478 480 8 28 418

Figure 34: Channel coding and multiplexing example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data
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Table 30: Physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

Midamble 28.8/57.6 kbps 512 chips

Codes & time 28.8 kbps (SF4 x 1 code) x 1 time slot
slots 57.6 kbps (SF2 x 1 code) x 1 time slot
TFECI 16 bits per user

TPC

2 bit
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422223 Example for multiplexing of 64/128/144/384 kbps packet data and 23.4 kbps data
NOTE: Thisexample can be applied to multiplexing 64/128/144/384 kbps packet data and DCCH.

Table 30 shows example of physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 23.4 kbps data.
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Packet data Packet data Packet data Packet data < 2.4 kbps data >
#l #2 #3
TrCH
multiplexing l W /
# #2 #3 #4
2" interleaving
Physical channel
mapping
SF=4 MA MA MA MA
64 kbps 758 788 788 758 758 788 788 788
packetdata  gr-1g TImMAlR[T TimMAlP[T TIMAlP[T TIMAlP|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
packetdata  gp_q TimAlP[T TimAlP[T T|malp[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
Szkﬁzzta SF=2 MA MA MA MA
P 1104 1104 1104 1104 1104 1104 1104 1104
SF=2 TImMAlR[T TimMAlP[T TIMAlP[T TIMAlP|T HTPC
006 8 28 1094 006 8 28 1094 006 8 28 1094 006 8 28 1094
Radio frame #i Radio frame #i+1 Radio frame#i+2 Radio frame#i+3 TFCI



TrCH
multiplexing

2" interleaving

Physical channel
mapping

=4
64 kbps
packetdata  gr—16
128 kbps =2
packet data

=2
144 kbps
packetdata  gr—16

=2
384 kbps -
packet data

=2

Packet data

Packet data

86

Packet data

Packet data
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3.4 kbps data

>

w || ®w ||

#4

/

MA

MA

MA

MA

488 488

488 488

488 488

488 488

TIMA|P|T

T[mAlP[T

TIMA|P|IT

114 8 28 112

114 8 28 112

114 8 28 112

114 8 28 112

TIMA|P|T |T|MA| P|T| |T|MA| P|T| |T|MA|P|T|
1096 8 2 8 1094 1096 8 2 8 1094 1096 8 28 1094 1096 8 28 1094
MA MA MA MA
1104 1104 1104 1104 1104 1104 1104 1104
[TMAJPIT] [TmAlPT] [TmAlPT] [1[mAlFT]
130 8 28 128 130 8 28 128 130 8 28 128 130 8 28 128
M| Al ma| Ml
1104 1104 1104 1104 1104 1104 1104 1104
MA MA MA MA
1104 1104 1104 1104 1104 1104 1104 1104
TIMA|P|T TIMA(P|T TlMAPT TIMA|PIT
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

i'wm

Figure 34: Channel coding and multiplexing example for multiplexing of 64/128/144/384 kbps packet data and 23.4 kbps data



87 3G 25.944 Version 3.1.0 (2000-06)

Table 30: Physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 23.4 kbps data

Midamble 64 kbps 512 chips
128 & 144 & 384 | 256 chips
kbps
Codes & time 64 kbps {(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot
slots 128 kbps {SF16-x2coedey+ (SF2 x 1 code)} x 1 time slot
144 kbps {(SF16 x 1 code) + (SF2 x 1 code)} x 1 time slot
384 kbps SF2 x 1 code x 3 time slot
TFCI 16 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) + (SF4x 1 code x 1 timedlot)
for 64kbps:  (SF2 x 1 code x 1 timedot)
for 228kbpsl44kbps: (SF16 x 1 code x 1 timedlot) + (SF2x 1 code x 1 timeslot)
for 428kbpsl44kbps: (SF1x 1 code x 1 timeslot)
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‘ 422224 Example for multiplexing of 64 kbps data and 23.4 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 23.4 kbps data.
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89
64 kbps data 64 kbps data 4 kbps data
> < > < >
L om J o= | oam || = | [ a || ® |[ s |[ % |
TrCH l ’W /
multiplexing
#1 #1 #2 #2 #1 #3 #2 #4
2" interleaving
Physical channel 1204 1204 1204 1204
mapping
=4 MA MA MA MA
488 488 488 488 488 488 488 488
SF=16 TIMA(P|T TIMA|P|T TIMA[P|T TIMA|P|T
114 8 28 112 114 8 28 112 114 8 28 112 114 8 28 112
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3



TrCH
multiplexing

2" interleaving

Physical channel
mapping

SF=4

SF=16
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20
64 kbps data 64 kbps data 3.4 kbps data
> < > <« >
#1 #2 #1 #2 #1 #2 #3 #4
#1 #1 #2 #2 #1 #3 #2 #4
1204 1204 1204 1204
MA MA MA MA
488 488 488 488 488 488 488 488
TIMA|P|T TIMA([P|T TIMA|P|T TIMAIP|T
114 8 28 112 114 8 28 112 114 8 28 112 114 8 28 112
Radio frame #i Radio frame #i+1 Radio frame#i+2 Radio frame#i+3

Figure 35: Channel coding and multiplexing example for multiplexing of 64 kbps packet data and 23.4 kbps data

Table 31: Physical channel parameters for multiplexing of 64 kbps packet data and 23.4 kbps data

Midamble 512 chips

Codes & time slots {(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot
TFCI 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:
for 64kbps:

(SF2 x 1 code x 1 timeslot)

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



