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Intellectual Property Rights

<IPR notice shall be provided once correct notice is available within 3GPP>

Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project,
Technical Specification Group Radio Access Network, Working Group 1 (3GPP TSG
RAN WG1).
The contents of this TR may be subject to continuing work within the 3GPP and may
change following formal TSG approval. Should the TSG modify the contents of this TR,
it will be re-released with an identifying change of release date and an increase in
version number as follows:
Version m.x.y
where:
m indicates [major version number]
x the second digit is incremented for all changes of substance, i.e. technical
enhancements, corrections, updates, etc.
y the third digit is incremented when editorial only changes have been
incorporated into the report.



Channel coding and multiplexing examples 6 TR 25.944 v1.0.1 (2000-02)

1 Scope

This technical report describes examples of channel coding and multiplexing for
physical channels of FDD mode and TDD mode.

2 References

The following documents contain provisions which, through reference in this text,
constitute provisions of the present document.
[1] 3GPP TS 25.211: “Physical channels and mapping of transport channels onto
physical channels (FDD)”
[2] 3GPP TS 25.212: “Multiplexing and channel coding (FDD)”
[3] 3GPP TS 25.213: “Spreading and modulation (FDD)”
[4] 3GPP TS 25.214: “Physical layer procedures (FDD)”
[5] 3GPP TS 25.215: “Physical layer — Measurements (FDD)”
[6] 3GPP TS 25.221: “Physical channels and mapping of transport channels onto
physical channels (TDD)”
[7] 3GPP TS 25.222: “Multiplexing and channel coding (TDD)”
[8] 3GPP TS 25.223: “Spreading and modulation (TDD)”
[9] 3GPP TS 25.224: “Physical layer procedures (TDD)”
[10] 3GPP TS 25.225: “Physical layer — Measurements (TDD)”

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the [following] terms and definitions [given
in ... and the following] apply.

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2 Symbols

For the purposes of the present document, the following symbols apply:
<symbol> <Explanation>

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:
<ACRONYM><Explanation>

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
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FDD Frequency Division Duplex

MA Midamble

Mcps Mega Chip Per Second

PCCPCH Primary Common Control Physical Channel
PCH Paging Channel

PRACH  Physical Random Access Channel
RACH Random Access Channel

SF Spreading Factor

SCCPCH Secondary Common Control Physical Channel
TDD Time Division Duplex

TFCI Transport Format Combination Indicator
TPC Transmit Power Control

TrBk Transport Block

TrCh Transport Channel

TTI Transmission Time Interval

UL Uplink
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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, this technical report
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 FDD mode
4.1.1 Downlink

4.1.1.1 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
Transport block
CRC, and Tall 246
attachment
l, CRC|Tail |
Convolutional 246 B 8 "
coding R=1/2 -
Rate Matching 40
1% interleaving 540
Radio frame 40
segmentation ’
_ l’ _ 270 270
2" interleaving
Physical channel 270 270
mapping

PCCPCH : ‘

118 18 18 18 18 18
gSIot
< 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

TR 25.944 v1.0.1 (2000-02)

Coding CC, coding rate = 1/2
TTI 10 ms
The numbers of codes 1
PCH FACH#1 FACH#x
Transport block | s |-« | 48 | cooliBuc| © © @ #|o oo |#Beaci
CRC aItaChment PCH_TB ﬁfCH_TB FACH1_TI N A N ““PA‘_CHX_T;\“
#1  |CRC| *e* PCH #1 |CRC| **¢|#Beacs|CRC| ® ® ® #1 eoelyB |
Ter . pcH e Nech icr Nect 18 Nec cr Neac  Nrachic Neacwi ¢ N FacHx c Nracrix. N
concatenation
[ N )
COde bl OC.k (NpcH_te +Npch_cre)* Been FACHLTB  FACHL CRC FACH1 (Neacrix 18 +Neacrx_cre)* Brachx
segmentation
#1 XX #Cpen #1 ® 00 |#C #1 ® 00 |uC e
T | bt att h t (Necr e +Necr_cre)* (Necii_te +Neci_cre)* (Neachi_te+Neachi_cre) (Neachi te+Nracr cre) (Nracrx t8+Nrackx_cre) (Neackx te+Neackx_cre)
al bitattachment g c,., Brori/Cren *Bragu [Cricn *Bragu [Cricn *Beace [Cracn *Beace [Cracn
¢ #1 |Tdl| ® ® ® | #Cpcy |Tall #1 Tail| oo | #Ceacu1 [Tal #1 Tail| oo | #Ceacu1 [Tal
Convolutional 8 8! 8 8} 8 8
coding R=1/2 i
Rate matchi ng 2*[(Nech_te +Npcr_crc)* Becn +8* Cren] FACHITB  FACHI1_CRC 2*[(Neacrx e +Nrackx cre)*
¢ E Brachi Crachi Brack +8° Crachx]
TrCH multlp|eXIng 2*[(Npch_te +Necr_cre)* Bpen +8% FACHLTB  FACH1 CRC FacH +8° 52*[(N +Neachx_cre)* B +8*
¢ CocH]+Neer rm {Ceacki pacrt ru  raci]+N f
Insertion of DTX 2% (o 16+ Noocnct 8) + No 5 124 (Nor -+ s ) * B + 8+ N ]
i=1
2 interleaving 2% (Neoso+ Noos e+ 8) + N 81 [2%{ (N 1o+ Noson ) * Brscs +8} + Novos ] + N
¢ i=1
Physical channel .
mappmg Z*A'A(Nm TS N ) 4 N & [2% (N PO 4 NPOHSR) s BAOH g) o N PO 4 o
1 I 2 3 e 6 6 o o6 o o o o o o o o o o o |15
SCCPCH|123000000..0..0..0.15
< - >
Radio frame
Nsccrer_trer
TFCI

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
4.1.1.3.1.1 Example for 4.1 kbps data

<Note: This example can be applied to DCCH.>

Table 3: Parameter examples for 4.1 kbps data

Transport block size 164 bits
Transport block set size 164 bits
CRC 16 bits
Coding CC, coding rate = 1/3
TTI 40 ms
Transport block]
CRC attachment 164 bits
¢ CRC
Tail bit attachment 164 16 bits
i’ Tall
Convolutional 180 8
coding R=1/3
Rate matching 564
1% interleaving 564+Ne
Radio frame 564%Nrw
segmentation | B »: .
# # I #3 | #4 |
141+Nrw/4 141+Nrw/4 141+Ngy/4 141+Ngy/4

\

To TrCh Multiplexing

Figure 3: Channel coding and multiplexing example for 4.1 kbps data
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4.1.1.3.1.2 Example for 12.2 kbps data
<Note: This example can be applied to AMR speech. >

Table 4. Parameter examples for 12.35 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#l TrCh#2 TrCh#3
CRC attachment 8l 103 60
$ CRC
Tail bit attachment 81 12 103 60
$ Tail Tail Tail

Convolutional 93 8% 103 8 60 8
coding R=1/3, 1/2 K

|

Rate matching 303 333 136

1 interleaving 303+Nrm1 333 +Nrm2 136 +Nrwms

Radio frame 303 ‘l'NRMl H 333 +Nrm2 136 '{‘NRM3 H

segmentation : : :
#a | #b #ea || #b #3a || #3b Nrs = (303 +Nrw:)/2
Nrr1 Nrr1 Nrr2 Nrr2 NRrrs Nrrs

Nrr2 = (333+ Nrw2)/2

Nrr3 = (136+ Nrw3)/2

M

To TrCh Multiplexing

Figure 4: Channel coding and multiplexing example for 12.2 kbps data
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4.1.1.3.1.3 Example for 64/128/384 kbps packet data

TR 25.944 v1.0.1 (2000-02)

Table 5: Parameters for 64/128/384 kbps packet data

The number of TrChs 1

Transport block size

640 bits

Transport block |64 kbps 640*B bits (B=0, 1)
Size size 128 kbps 640*B bits (B=0, 1, 2)
384 kbps 640*B bits (B=0, 1, 2, ..., 6)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 10 ms
Tranport bl #1 coe
CRC attachment 640 ., 840 '
#1 CRC(o o @ #B CRC
TrBk 640 16 640 16
concatenation

Turbo coding R=1/3

656* B

{

Tail bit attachment

1968*B

{

Ta'||

Rate matching

1968*B

Insertion of DTX
indication

1968* B+12+Ngrwm

1% interleaving

1968* B+12+Ngm+Np;

1968* B +12+Ngw+Np)

M

To TrCh Multiplexing

Figure 5: Channel coding and multiplexing example for 64/128/384 kbps packet data
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4.1.1.3.1.4 Example for 64 kbps data
<Note: This example can be applied to ISDN service.>

Table 6: 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 I )
CRC attachment 640 640
# CRC|e o o #4 |cre
TrBk 640 16 640 16
concatenation
2624

Turbo coding R=1/3

{

Tail bit attachment

y Ta'lln |

7872

Rate matching 7872 12 ™
1% interleaving 7884+Nry
Radio frame 7884+ Ny
segmentation
#1 e o 0o o #4
(7884+Ngw)/4 (7884+ N/

v

To TrCh Multiplexing

Figure 6: Channel coding and multiplexing example for 64 kbps data
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4.1.1.3.2 TrCh multiplexing -> Physical channel mapping

4.1.1.3.2.1 Example for Stand-alone mapping of 4.1 kbps data

14

<Note: This example can be applied to Stand-alone mapping of DCCH.>

Table 7 shows example of physical channel parameters for stand-alone mapping of 4.1 kbps data.

2" interleaving

4.1 Kbps data

TR 25.944 v1.0.1 (2000-02)

<

#1

#2

#3

#4

141+Ngw /4=150

141+Ngw /4=150

141+Ngw /4=150

141+Ngw /4=150

Physical channel 150 150 150 150
mapping T_IEI o o o o @EIEI o o e o o @
| o o ‘ | e o o | o o o ‘ e o o |
15 ksps DPCH & <
» fld[— CFN=4N —bflm— CFN=4N+1 —bfld[— CFN=4N+2 —bflm— CFN=4N+3 ——»
I:I Pilot symbol
HTPC

Figure 7: Channel coding and multiplexing example for stand-alone mapping of 4.1 kbps data

Table 7: Physical channel parameters for stand-alone mapping of 4.1 kbps data
Symbol rate | Npiet | Ntrci Ntpc | Ndatar | Ndata2
(ksps) (bits) | (bits) | (bits) | (bits) | (bits)

15 8 0 2 2 8
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4.1.1.3.2.2 Example for multiplexing of 12.2 kbps data and 4.1 kbps data

<Note: This example can be applied to multiplexing AMR speech and DCCH.>
Table 8 shows example of physical channel parameters for multiplexing of 12.2 kbps data and 4.1 kbps data.

TrCH
multiplexing

2" interleaving

Physical channel
mapping

30 ksps DPCH

TR 25.944 v1.0.1 (2000-02)

< 12.235 kbps data > < 12.235 kbps data > < 4.1 kbps data
7 | o | ma | o0 | ma | w0 || 12 | 70 || 0 | ma | w0 | [R]R] B ]
#la | #2a | #3a | #1 #1b | #2b | #3b | #2 #la | #2a | #3a | #3 #1b | #2b | #3b | #4

510 510 510
T_I ?_I [ ] [ ] l}? ﬂ ?_I [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] Iil__5
‘ | [ ] [ ] | [ J [} [ ] ‘ | [ ] [ ] [ ] | [} [ ] [ ] ‘ |
<> <> <> <>
it it t dot
flo— CFN=4N :2‘0 CFN=4N+1 :2‘ ° CFN=4N+2 >« CFN=4N+3 —»

I:I Pilot symbol

Figure 8: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 4.1 kbps data

Table 8: Physical channel parameters for multiplexing of 12.2 kbps data and 4.1 kbps data

Symbol rate | Npiet | Ntrci Ntpc | Ndatar | Ndata2
(ksps) (bits) | (bits) | (bits) | (bits) | (bits)
30 4 0 2 6 28

| TRC
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4.1.1.3.2.3 Example for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data

<Note: This example can be applied to multiplexing 64/128/384 kbps packet data and DCCH.>
Table 9 shows example of physical channel parameters for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data.

Packet data Packet data Packet data Packet data 4.1 kbps data

——— —— — — 4 >
| || | || | [ = 1= 1= |
multiplexing l W /

| = | = | |
Physical channel
segmentation #L e #P #l e #P #l |eee #P #1 #P
2" interleaving
#l |ccc | #P #l |ccc | #P #l [vcc | #P #l |*cc | #P
PhySi.caI channel A'A.-'::::::::::::::::::1:5111::::;;;;:: AAAAAAA ) N‘».‘:::::::::::::::"“:“::fiir:::;;;;:: _______ NA».‘:::::::::::::::::::::*1112::::;;;: AAAAAAA "A».'::::::::::::::::::::fiifi:::::;;; AAAAAAA .
R e BER eec BEE v BHEE - - B
#1|2.E:|ooo H‘|ooo “|””|ooo ‘l A|ooo ‘l
° ° °
DPDCH : : :
w0 o o« [THTHATH « « o [THIHTN o « « [THTHTH = » « [[]
T
-—

CFN=AN —  pe CFN=AN+1— pe— CFN=4N+2— p¢  CFN=AN+3—

|:| Pilot symbol & TFCI H TPC
Figure 9: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data

Table 9: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data
Data rate Symbol rate | No.of physical | Npiiot | NTFcl Ntpc | Ndatar | Ndataz
(kbps) (ksps) channel: P (bits) | (bits) | (bits) | (bits) | (bits)
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64 120 1 8 8 4 4 56
128 240 1 16 8 8 48 240
384 240 3 16 8 8 48 240
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4.1.1.3.2.4 Example for multiplexing of 64 kbps data and 4.1 kbps data

<Note: This example can be applied to multiplexing ISDNs data and DCCH.>
| Table 10 shows example of physical channel parameters for multiplexing of 64 kbps data and 4.1 kbps data.

< 64 kbps data > < 4.1 kbps data >
. L »m [ = [ w | = | [ & [[ » |[ &8 |[ @ |
multiplexing l W /

#1 | m # | #3 | #4 |

2" interleaving
Physical channel
I 1 I = ) R = | ) IR = AR =
120 ksps DPCH H | e o o | | e o o | | e o o | | e o o ‘l

?Ot— CFN=4N — p¢——— CFN=4N+1 —  p¢——— CFN=4N+2 — p——— CFN=4N+3 —

|:| Pilot symbol & TFCI HTPC
Figure 10: Channel coding and multiplexing example for multiplexing of 64 kbps data and 4.1 kbps data

Table 10: Physical channel parameters for multiplexing of 64 kbps data and 4.1 kbps data

Symbol rate | No. of physical | Npiot | NtFci Ntpc | Ndatai | Ndataz
(ksps) channel (bits) | (bits) | (bits) | (bits) | (bits)
120 1 8 8* 4 20 120
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4.1.2 Uplink

4.1.2.1 Example for RACH

TR 25.944 v1.0.1 (2000-02)

Transport block #1 LI I

CRC attachment NracH_te .. NracH_Te

Y #1 CRC| o o o #Basci  |CRC
TrBk NracH_TB 16 NRracH_TB 16
concatenation
Code block (NracH_te +16)* BracH
segmentation

‘L #l b b b #CracH
Tail bit attachment (Nract 18 +16)* Bract /CracH (Nrach 18 +16)* Bract /CaacH

‘L Tal| e ° ° Tail |
Convolutiona (NracH 18 +16)* 8 (NracH 18 +16)* 8 ™ .
coding R=1/2 Bract/Crach Braci/Crach
Rate matching 2*[(NracH_ts +16)* Brac+ +8* Crach]

|

2" interleaving

Physical channel
mapping
PRACH Data

2*[(Nrac T8 +16)* BracH +8* Crachl+NracH_rm

2*[(Nracr_te +16)* Bract +8* CracH]+NracH_rm

<

Radio frame

>

Figure 11: 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
4.1.2.2.1.1 Example for 4.1 kbps data

<Note: This example can be applied to DCCH.>

Table 11. Parameter examples for 4.1 kbps data

Transport block size 164 bits
Transport block set size 164 bits
CRC 16 bits
Coding CC, coding rate = 1/3
TTI 40 ms
Transport blocl
CRC attachment 164
v CRC
Tail bit attachment 164 16
V Tail
Convolutional 180 8"
coding R=1/3
1% interleaving 564
Radio frame ; 564
segmentation :
#1 #2 |
Rate matching 141 yooM
#1 I #2 | #3 I #4 |
141 +Nrws 141+ Nrwz2 141 +Nrws 141+ Nrwa

\

To TrCh Multiplexing

Figure 12: Channel coding and multiplexing example for 4.1 kbps data



Channel coding and multiplexing examples 21 TR 25.944 v1.0.1 (2000-02)

4.1.2.2.1.2 Example for 12.2 kbps data
<Note: This example can be applied to AMR speech. >

Table 12: Parameter examples for 12.2 kbps data

The number of TrChs 3

Transport block size 81, 103, 60, and 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 [ Treh#l TrCh#2 TrCh#3
CRC attachment 8l 103 €0
‘L CRC
Tail bit attachment 81 12 103 60
Tail Tail Tail
Convolutional 93 8 103 8 " 60 8 -
coding R=1/3, 1/2 E
Radio frame 303 333 136
equalization
1% interleaving 303 1 333 1 136
Radio frame 304 : 334 : 186
segmentation : : ] = !
$ #la #1b #2a #2b #3a || #3b
Rate matching 152 i 152 i 167 ;167 | 68 : 68 |
#la #1b #2a #2b #3a #3b

152+Ngrm_1a 152+Ngrm_1b 167+Nrm_2a 167+Ngrm_2n 68+Nrm_sa 68+Nrm_an

To TrCh Multiplexing

Figure 13: Channel coding and multiplexing example for 12.2 kbps data
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4.1.2.2.1.3 Example for 64/128/384 kbps packet data

TR 25.944 v1.0.1 (2000-02)

Table 13: Parameters for 64/128/384 kbps packet data

The number of TrChs 1
Transport block size 640 bits
Transport block |64 kbps 640*B bits (B=0, 1)
Size size 128 kbps 640*B bits (B=0, 1, 2)
384 kbps 640*B bits (B=0, 1, 2, ..., 6)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 10 ms
Transport block # co e
CRC attachment 640 640
v #1 CRC| e o @ 4B CRC
TrBk 640 16 640 16
concatenation
Turbo coding R=1/3 65" B
Tail bit attachment 1968" B
Tall
1% interleaving 1968* B 12
Rate matching 1968* B +12

1968* B +12+Ngw

\

To TrCh Multiplexing

Figure 14: Channel coding and multiplexing example for 64/128/384 kbps packet data
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4.1.2.2.1.4 Example for 64 kbps data
<Note: This example can be applied to ISDN service.>

Table 14: 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 oo o
CRC attachment 640 640
{ #1 CRC|® o o | #4 CRC]
TrBk 640 6 : 640 16
concatenation :
Turbo coding R=1/3 2624
Tail bit attachment 81z
Tall
1% interleaving 7872 12
Radio frame 7884
segmentation
#1 e o o #4
Rate matching 1971 o1
#1 | e o o | #4
1971+New 1971+Nrwa

To TrCh Multiplexing

Figure 15: Channel coding and multiplexing example for 64 kbps data
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4.1.2.2.2 TrCH multiplexing -> Physical channel mapping
4.1.2.2.2.1 Example for Stand-alone mapping of 4.1 kbps data

<Note: This example can be applied to Stand-alone mapping of DCCH.>

4.1 kbps data
< >
#1 #2 #3 #4

2™ interleaving 141+Nrw1=150 141+Nguz=150 141+Ngrus=150 141+Ngw=150
Physical channel 150 150 150 150
mapping
15 ksps DPDCH

<+—— CFN=4N » < CFN=4N+]1 ——— p4¢—— CFN=4AN+2 —  p4—— CFN=AN+3 ———»

Figure 16: Channel coding and multiplexing example for stand-alone mapping of 4.1 kbps data
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4.1.2.2.2.2 Example for multiplexing of 12.2 kbps data and 4.1 kbps data

<Note: This example can be applied to multiplexing AMR speech and DCCH.>

< 12.2 kbps data > < 12.2 kbps data > < 4.1 kbps data >
[a | 7o [ ma | o0 | ma | w0 |[ 7 | o | 7 | 0 | 7 | w0 | [R5 ] 5]
TrCH
multiplexing l
#la | #2a | #3a | #1 #1b | #2b | #3b | #2 #la | #2a | #3a | #3 #1b | #2b | #3b | #4
2" interleaving
Physical channel 600 600 600 600
mapping ]
60 ksps DPDCH

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

Figure 17: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 4.1 kbps data
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4.1.2.2.2.3 Example for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data

<Note: This example can be applied to multiplexing 64/128/384 kbps packet data and DCCH.>
Table 15 shows example of physical channel parameters for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data.

Packet data Packet data Packet data Packet data 4.1 kbps data
> > < >
| || || || (eIl e lre)
multiplexing l W /
| = | = | ® |

2" interleaving

Physical channel
mapping

DPDCH

«—— CFN=4N _—  p  CFN=4N+1 — pa— CFN=4N+2 —  po—— CFN=4N+3 — »

Figure 18: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data

Table 15: Physical channel parameters for multiplexing of 64/128/384 kbps

packet data and 4.1 kbps data

Data rate Symbol rate | No.of physical
(kbps) (ksps) channel
64 240 1
128 480 1
384 960 1
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4.1.2.2.2.4 Example for multiplexing of 64 kbps data and 4.1 kbps data

<Note: This example can be applied to multiplexing ISDNs data and DCCH.>

64 kbps data 4.1 kbps data
< > < P>
L o m | o | w | wm | [ m || e || w || # |
TrCH
mrumplexmg | W =
# | #1 #2 | #2 #3 | #3 #4 | #4

2" interleaving

Physical channel
mapping

240 ksps DPDCH

«+«—— CFN=4N —p«—— CFN=4N+l1 —p«¢—— CFN=4N+2 ——p«—— CFN=4N+3 —»

Figure 19: Channel coding and multiplexing example for multiplexing of 64 kbps data and 4.1 kbps data
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4.2 TDD mode
4.2.1 Downlink
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4.2.1.1 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
RU’s allocatedCodes and time|SF=16 x 1 x 1 time slot
slots 1 RU
TFCI 0 bit
TPC 0 bit
Transport block
CRC, and Tail Nach18246
attachment
¢ creTail|
Nach 18246 16

Convolutional
coding R=1/2

|

1% interleaving

|

Radio frame
segmentation

|

Rate Matching

|

2" interleaving

Physical channel
mapping
SF=16

{Nach_te-+24)*2540

{NscH_ts

+24)*2540

NacH_18-+24270

NacH_18-+24270

NacH_t8-+24+Nryu=244

NacH_t8-+24+Nry=244

24, L 20K;...,
MA | | MA|
122 512 122 122 512 122
< Radio frametid > < Radio frametti+12 >

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 slotsRUs|SF=16 x 1 x 1 time
aHocated sloti RY
TFCI 0 bit
TPC 0 bit
Transport block #1 s s #Bpch
CRC, and Tail NecH_T8 NecH_Te
attachment
y #1  |crc[Taillees| #Beey |CRC|Tal
TrBk NPCH_TB 8 8 NPCH_TB 8 8
concatenation
{
oo

|

1% interleaving

|

(NpcH 78 +16) * Bpen* 2

Radio frame (Necr 18 +16) * Beon™ 2
segmentation ;
Rate Matching (Necs +16) * Bron (Necrra +16) * Beon
ond interleaving (Npch_te +16) * Becn NecH_te +16+Nru=244
Physical channel 244 244;-...

SF=16 MA | | | MA |

122 122 122 122
< Radio frametid > Radio frametfi+12 >

Figure 21: Channel coding and multiplexing example for PCH
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4.2.1.3 Example for FACH
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Table 18: Parameters for FACH

TR 25.944 v1.0.1 (2000-02)

CRC 8 bits
Coding CC, coding rate = 1/2
TTI 20 ms
Midamble 512 chips
Codes and time slotsRUs|SF=16 x 1 x 1 time
aHocated sloti RY
TFCI 0 bit
TPC 0 bit
Transport block #1 L #Brach
CRC, and Tall NeacH 18 NeacH 18
attachment
i, #1 CRC|Tail|eee| #Bgacy [CRC|Tall
TrBk N FACH_TB 8 8 N FACH_TB 8 8
concatenation

y

Convolutional
coding R=1/2

|

1% interleaving

|

Radio frame
segmentation

{

Rate Matching

|

2" interleaving

|

Physical channel
mapping
SF=16

(NeacH 8 +16) * Beack

(NracH_te +16) * Bracu* 2

(NracH_te +11

5) * BFACH* 2

(NracH 78 +16) * Beach

(NracH 78 +16) * Beach

(NracH_te +16) * Bracn +Nrw=244

(NracH_te +16) * Bracn +Nrw=244

243, 248,
MAA | | | MA.|
122 122 122 122
< Radio frame#1 > < Radio frame#2 >

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
42.1.4.1.1 Example for 2.4 kbps data

31

<Note: This example can be applied to DCCH.>
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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 bloc
CRC attachment 96
v CRC
Tail bit attachment 96 16
Y Tail
Convolutional 12 8
coding R=1/3
1% interleaving 360
Radio frame 360
segmentation
#1 #2 #3 |
Rate matching %0 90 %0
#1 wo | w | m |
90+NRrm1 90+Ngm2 90+Ngrws3 90+NRrwma
To TrCh Multiplexing
Figure 23: Channel coding and multiplexing example for 2.4 kbps data
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4.2.1.4.1.2 Example for 12.2 kbps data
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<Note: This example 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#l TrCh#2 TrCh#3
CRC attachment 8l 103 €
l, CRC
Tail bit attachment 81 12 103 60
Tail Tail Tail
Convolutional 93 8 103 8 " 60 8
coding R=1/3, 1/2 E
Radio frame 303 333 136
equalization
1% interleaving 303 1 333 1 136
Radio frame 304 334 l§6
segmentation !
$ #la #la #2a #2a #3a || #3b
#la #1b #2a #2a #3a || #3a

152+Ngm_1a 152+Ngm_1a

167+Nrm_2a 167+Ngru_2a 68+Nrm_3a 68+Nrwm_3a

M

To TrCh Multiplexing

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

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 bits

384 kbps 3840 bits
Transport block | 64 kbps 1280*B bits (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) or 2 (B=2)

CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms

Trangport block| #1 oo
CRC attachment S S )
$ #1 CRC| o o o #B CRC
TrBk S G 3 B
concatenation
Code block (S+16)* B
segmentation
#1 L ) #C
Turbo coding R=1/3 (Sr16)" BIC (SraorBic
$ #1 ee0oo #C
Tail bit attachment 3(S+16)* B/C 3(S+16)* BIC
#1 Tal|e @ ® #C Tall
Code block 3(S+16)* BIC 7 3(S+16) BIC 7
concatenation

/

1% interleaving

{

3(S+16)* B+12°C

Radio frame 3(S+16)FB+12*C

segmentation

Rate matching 3(S+16)" Bi2+6C 3(S+16)* BI2+6°C
3(S+16)* B/2+6* C+Npay 3(S+16)* B/2+6* C+Npay

v

To TrCh Multiplexing

Figure 25: Channel coding and multiplexing example for 64/128/384 kbps packet data
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4.2.1.4.1.4 Example for 64 kbps data
<Note: This example can be applied to ISDN service.>

Table 22: Parameters for 64 kbps data

The number of TrChs 1
Transport block size 1280 bits
Transport block set size 1280 bits
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
Transport block
CRC attachment 1280
y CRC
Turbo coding R=1/3 _1280 16
3338

Tail bit attachment

‘L Tail
1% interleaving 3888 12
Radio frame 3900,

segmentation
#1 #2 |
Rate matching 1950 = 7

#1 | #2 |

1950+Ngy; 1950+Ngy2

v

To TrCh Multiplexing

Figure 26: Channel coding and multiplexing example for 64 kbps data
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4.2.1.4.2 TrCH multiplexing -> Physical channel mapping
4.2.1.4.2.1 Example for Stand-alone mapping of 2.4 kbps data

<Note: This example can be applied to Stand-alone mapping of DCCH.>
Table 23 shows example of physical channel parameters for Stand-alone mapping of 2.4 kbps data.

2.4 kbps data

< >
#1 #2 #3 #4
. . 90+Npy=228 90+Nruy =228 90+Npy1=228 90+Nry=228
2" interleaving
Physical channel 228 228 228 228
mapping
SF=16 [Timal7| IT{maT| [r{malT] [T|malT]
14 8 8 114 14 8 8 114 14 8 8 114 14 8 8 114
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3 TFCI

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

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

TPC 0 bit
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4.2.1.4.2.2 Example for multiplexing of 12.2 kbps data and 2.4 kbps data
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<Note: This example can be applied to multiplexing AMR speech and DCCH.>

TrCH
multiplexing

2" interleaving
Physical channel

mapping

SF=16

12.2 kbps data

12.2 kbps data

2.4 kbps data

TR 25.944 v1.0.1 (2000-02)

> <

<

> <

>

[a | oo [voa [ 7m0 [ v | o |[ 72 | o0 [ oa | 20 | v | w0 | [ ]2 [0 ] 8

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

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

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

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

472 472 472 472
[ma] ma [ma] M|
122 122 122 122 122 122 122 122
[1]malT] [TwalT] [TmafT] [TwalT
114 8 8 114 114 8 8 114 114 8 8 114 114 8 8 114
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame#i+3

TFCI

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
MulticCodes 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 64/128/384 kbps packet data and 2.4 kbps data

<Note: This example can be applied to multiplexing 64/128/384 kbps packet data and DCCH.>

TR 25.944 v1.0.1 (2000-02)

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

TrCH
multiplexing

2" interleaving

Physical channel
mapping

i
SF=16

Packet data

Packet data

<

> <

2.4 kbps data

>

e

#2

#3

[ |

/

| = | = | ® |
|MA| |MA| |MA| |MA|
NDl ° NDl NDl PY NDl NDl ° NDl NDl ° NDl
[ ) [ ) [ ] [ )
[ ] [ ] [ ] [ ]
M| M| Al ma|
NDl NDl NDl NDl NDl NDl NDl NDl
[1jmaA[T] [TjmAlT] [TjmAlT] [TjmAT]
Nps Nps Np, 8 8 Nps Np, 8 8 Nps Np. 8 8 Nps
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

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
Nb1, Nbp2 64 kbps 122 bits, 114 bits
128 & 384 kbps | 138 bits, 130 bits
Multi-cCode & 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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4.2.1.4.2.4 Example for multiplexing of 64 kbps data and 2.4 kbps data

38

<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.

TrCH
multiplexing

2" interleaving

Physical channel
mapping

SF=16

64 kbps data 64 kbps data 4 kbps data
< > < > < >
L om L o= | om | e | [ m || # |[ w® || @ |
| s
# | m # = # | # |
1204 1204 1204 1204
M| M| Al M|
2 2 2 2 2 2 2 2
IMA| IMA| ma| IMA|
2 2 2 2 2 2 2 2
M M [mal M
2 2 2 2 2 2 2 2
M| M| Al M|
2 2 2 2 2 2 2 2
[TjmAT] [T{mAlT] [TjmAlT| [TjmAlT]
114 8 8 114 114 8 8 114 114 8 8 114 114 8 8 114
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3
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Figure 30: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

Table 26: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

Midamble 512 chips

MulticCode & 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
4.2.2.1 RACH
Table 27: Parameters for RACH
CRC 8 bits
Coding CC, coding rate = 1/2
TTI 10 ms
Midamble 512 chips
Codes and time slotsRUs|SF=16 x 1 x 1 time
aHocated sloti RY
TFCI 0 bit
TPC 0 bit
Transport block #1 e oo
CRC attachment Neacr e v, Newowre
v #1 CRC|e o @ #Braci  |CRC
Ter . N RACH_TB N RACH_TB 8
concatenation

|

Tail bit attachment

(NracH 18 +8)* Brach

|

Ta'||

Convolutional
coding R=1/2

(NracH 78 +8)* Brach 8

{

Rate matching

2*[(Nrac+ T8 +8)* Brach +8]

{

2" interleaving

2 [(NRACH_TB +8)* BracH +8]+ NRACH_RM=238

Physical channel
mapping

2387

SF=16

MA

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

See 4.2.1.4.2.
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4.2.2.2.2 TrCH multiplexing -> Physical channel mapping
4.2.2.2.2.1 Example for Stand-alone mapping of 2.4 kbps data
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<Note: This example 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" interleaving

Physical channel
mapping

SF=16

2.4 kbps data

TR 25.944 v1.0.1 (2000-02)

< >
#1 #2 #3 #4
90+Ngy1=226 90+Ngw1=226 90+Ngy1=226 90+Ngy1=226
226 226 226 226
[TmAlPT] [TjwAlPT [T[mAlPl] [rimAfe{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

ERGE

Figure 32: Channel coding and multiplexing example for Stand-alone mapping of 2.4 kbps data

TFCI

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

Midamble

512 chips

MulticCodes and time slots

SF16 x 1 code x 1 time slot

TFCI

16 bits per user

TPC

2 bit
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4.2.2.2.2.2 Example for multiplexing of 12.2 kbps data and 2.4 kbps data

<Note: This example can be applied to multiplexing AMR speech and DCCH.>

TrCH
multiplexing

2" interleaving

Physical channel
mapping

SF=8

12.2 kbps data 12.2 kbps data
< > ¢ > <

[ia | oo [ voa [ 7m0 [ v | o0 |[ 72 | o [ wa | 20 | | w00 | [ ]

2.4 kbps data

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

476 476 476 476
[rmalFT] [TjmalP{T [TmalFT G
236 8 28 234 236 28 234 236 28 234 236 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

MulticCodes 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 64/128/384 kbps packet data and 2.4 kbps data

<Note: This example 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.

Packet data Packet data Packet data Packet data 2.4 kbps data
- > < -
| || || ||  [mLe s lrs]
multiplexing l W /
| = | = | ® |
2" interleaving
Physical channel
mapping
SF=4 M| M| [va| M|
64 kbps 768 768 768 768 768 768 768 768
packetdaia  gr-yq |T|MA|P|T| |T|MA|P|T| |T|MA|P|T| |T|MA|P|T|
T 58 12 T 58 12 T 58 12 T 58 12
SF=2 M| M| [va| M|
128 kbps 04 04 04 04 04 04 04 04
packetdata  op_q |T|MA|P|T| |T|MA|P|T| |T|MA|P|T| |T|MA|P|T|
0 58 18 0 58 18 0 58 18 0 58 18
SF=2 M| M| Al M|
04 04 04 04 04 04 04 04
Smkkbzs SF=2 [Ma| [MA| [mal [Ma|
packet data 04 04 04 04 04 04 04 04
sP=2 | [rvalrlr] ] RGN [TjmAlPT] ARG
096 00 58 1094
Radio frame #i Radio frame#i+1 Radio frame#i+2 Radio frame#i+3

Figure 34: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data
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44

TR 25.944 v1.0.1 (2000-02)

Table 30: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

As an additional example, physical channels can also be mapped without using multicode per timeslot, e.qg.

Midamble 64 Kbps 512 chips
128 & 384 Kbps | 256 chips

Multi—eCodes & |64 kbps {(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot

time

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 bit

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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4.2.2.2.2.4 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 31 shows example of physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data.
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64 kbps data 64 kbps data 4 kbps data
< > <« > < >
L o»n = [ . | e | [ m [ ® || & |[ @ |
TrCH
multiplexing l W /
# | #1 # | # # | #3 # | #4
2" interleaving
Physical channel 1204 1204 1204 1204
mapping
SF=4 ||v|A| ||v|A| ||v|A| ||v|A|
488 488 488 488 488 488 488 488
SF=16 |T|MA|P|T| |T|MA|P|T| |T|MA|P|T| |T|MA|P|T|
114 8 28 112 114 8 28 112 114 8 28 112 114 8 28 112
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame#i+3
Figure 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
Multi—cCodes & time |{(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot
slots
TFCI 16 bits per user
TPC 2 bit
Note: As an additional example, physical channels can also 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)
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