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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,
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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

Coding CC, coding rate = 1/2
TTI 10 ms
The numbers of codes 1
PCH FACH#1 FACH#x
Transport block | s [eee | #Be # |eeeltBocd © @ @ # |ooe|#Baon
PCH_TB N H_TB : Neachi_1e N; CHL. TE Neachx 18 I\ CHx TE'A'A\
CRC attachment - o - Faghire ., . agrcre
#1  |CRC| ***| #Bpey |CRC #1 |CRC| **¢|#B.uu|CRC| ® ® @ #1  |CRC| ¢ @ ¢ |#Bius|CRC]
TrBk boure  Noiire  Newra Neowére  Nesowrs Nescicr Neaosr Neaosiion Nisci 18 Neachcr Neacner Neacscen
concatenation
[ 3 M ]
Tail bit attachment (Necr_te +Necu_cre)* Bren (Neachz e +Nrachi cre)* Bracht (Neacr 18 +Neaci cre)* Bracix
¢4 Tail Tail| ooe Tail
Convolutional (Nrcrs va *+Neci cre)* Been 8 | (Nemowre *Neowcrd)* Braca 8 (Neacicre *Neacrerc) Bracus 8
coding R=1/2
Rate matchi ng 2*[(Npcs_1e +Necr_cre)* Becy 8] 2*[(Neacr_re +Neachi_cre)* Bracs +8] 2*[(Neac e +Neaci cre)* Bracix +8]
TrCH multiplexing | 2 (Nwurs #Necscac)* B +8+Neos | 24 (Nencrs o +Neacs coc)* Bracs +81#Negfn e /24 [(Neaco 7o +Neace coc)* Brac +8] N s
Insertion of DTX 2% (o 16+ Noo et 8) + Nos s 5 124 (Nor -+ N ) * B + 8} N ]
|nd|cal|on o
d ; H X
2 interleaving 2% (N v+ Noos cnc+ 8) + Nrcw s+ 8 [2*{ (Noson o + Niacscne)* Bracs +8} + Noscr i + Nicoron
¢ i=1
Physi _CaJ channel 2* (Nresre + Nroscse +8) + Nocwros + 5 [2%{(N morro + Nrson.re)* Brscns +8} + Nrson. ] + Necres
mapping 5 o
1|2 3|0 © © © © © © © o © o o o o o o |15
SCCPCH|123000000..0..0..0.15
< - >
Radio frame
NSCCPCH_TFCI
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 kbps data

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

Table 3: Parameter examples for 4 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
¢ Tail
Convolutional 180 8
coding R=1/3
Rate matching 564
1% interleaving 564+Ne
Radio frame 564%Nr
segmentation
# # I #3 | #4 |
T4T+Nryl4 T4T+Nr/4 T4T+Nryl4 T4T+Nr/4

\

To TrCh Multiplexing

Figure 3: Channel coding and multiplexing example for 4 kbps data
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4.1.1.3.1.2 Example for 12.35 kbps data

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

<Editor’s Note: coding scheme for TrCh#4 is to be described according to consensus of

transmission scheme for mode command bits of AMR speech>

Table 4. Parameter examples for 12.35 kbps data

The number of TrChs 4
Transport block size 81, 103, 60, and 3 bits
CRC 12 bits (attached only to TrCh#1)
Coding CC,
coding rate = 1/3 for TrCh#1, 2
coding rate = 1/2 for TrCh#3
TTI 20 ms
Transport block | TrCh#1 TrCh#2 TrCh#3 TrCh#4
CRC attachment 8l 108 60 3
l, CRC
Tail bit attachment 81 12 103 60
l, Tail TaiII Tail

Convolutional 93 8% 103 8 60 8%

coding R=1/3, 1/2 k

Rate matching 303 333 136

13 Inta-l ea\” ng 303+Ngrwm1 333 +Nrw2 136 +Nprw3

Radio frame 303 +Ngu1 333 +Nruz 136 +Nruz ¢

segmentation :

#la #1b #2a #2b #3a || #3b #4a (| #4b
NRFl NRFl NRFZ NRFZ NRF3 NRF3 NRF4 NRF4

NRFl = (303 +NRM1)/2
NRF2 = (333+ NRmz)/Z
NRF3 = (136+ Nng)/z

Nrrs =

\

To TrCh Multiplexing

Figure 4: Channel coding and multiplexing example for 12.35 kbps data

TR R1.04 VV0.0.1 (1999-11)
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4.1.1.3.1.3 Example for 64/128/384 kbps packet data

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

TR R1.04 VV0.0.1 (1999-11)

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 kbps data

<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 kbps data.

4 kbps data
< DS catal >
#1 #2 #3 #4
2" interleaving 120+Ngy /4=210 120+Ngy /4=210 120+Ngy /4=210 120+Ngy /4=210
Physical channel 210 210 210 210
mapping T_IEI e o o e o o @EIEI e o o l}??_l e o o @
| [ ] [ ] [ ] ‘ | [ ] [ ] [ ] | [ ] [ ] [ ] ‘ | [ ] [ ] [ ] |
15 ksps DPCH < < < »
® <S|°t— CFN=4N —»fmt— CFN=4N+1 —><S|0t— CFN=4N+2 —>f|0— CFN=4N+3 —»
I:I Pilot symbol
HTPC

Figure 7: Channel coding and multiplexing example for stand-alone mapping of 4 kbps data

Table 7: Physical channel parameters for stand-alone mapping of 4 kbps data

Symbol rate | Npiet | Ntrci Ntpc | Ndatar | Ndata2

(ksps) (bits) | (bits) | (bits) | (bits) | (bits)
15 8 0 2 2 12




Channel coding and multiplexing examples 15 TR R1.04 V0.0.1 (1999-11)

4.1.1.3.2.2 Example for multiplexing of 12.35 kbps data and 4 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 12.35 kbps data and 4 kbps data.

< 12.35 kbps data > < 12.35 kbps data > < 4 kbps data >
[ | o v | o v [ |[ 7 | 0 | a | 00 | | o0 | [ [ 8] ]
TrCH
multiplexing l
#la | #2a | #3a | #1 #1b | #2b | #3b | #2 #la | #2a | #3a | #3 #1b | #2b | #3b | #4
2" interleaving
mapping EIEI e o o IEEIEI e o o @EIEI e o o @EIEI e o o E
M =« THTT ==~ [THTT ~~ - | e v T
30 ksps DPCH <& CEN=4N :51_07 CEN=AN+1 ;Sro" CFN=4N+2 :;{0? CFN=4N+3 — »

|:| Pilot symbol | TRC
Figure 8: Channel coding and multiplexing example for multiplexing of 12.35 kbps data and 4 kbps data

Table 8: Physical channel parameters for multiplexing of 12.35 kbps data and 4 kbps data

Symbol rate | Npiet | NtFci Ntpc | Ndatar | Ndata2

(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 64/128/384 kbps packet data and 4 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 kbps data.

Packet data Packet data Packet data Packet data 4 kbps data
> < -
| || || || ("l = ][ » ][ = |
multiplexing l W ‘/
| = | = | = | m
2" interleaving

Physical channel
mapping

orci [

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

I:IHIot symbol & TFCI HTPC
Figure 9: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 4 kbps data

Table 9: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 4 kbps data

Data rate Symbol rate | No.of physical | Npiit | NTFcl Ntpc | Ndatar | Ndataz

(kbps) (ksps) channel (bits) | (bits) | (bits) | (bits) | (bits)
64 120 1 8 8 4 4 56
128 240 1 16 8 8 48 240

384 960 1 16 8 8 240 1008
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4.1.1.3.2.4 Example for multiplexing of 64 kbps data and 4 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 kbps data.

< 64 kbps data > < 4 kbps data >
. L »m [ = [ w | = | [ & [[ » |[ &8 |[ @ |
multiplexing l W /

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

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

<ST><Ot— CFN=4AN — p«——— CFN=4AN+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 kbps data

Table 10: Physical channel parameters for multiplexing of 64 kbps data and 4 kbps data

Symbol rate | No. of physical | Npiot | NtFci Ntpc | Ndatal | 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

Transport block #1 o oo
CRC attachment Nracrre Nracr T8
$ #1 CRC(eo o @ #BRracH CRC
TrBk NracH 8 16 NracH T8 16
concatenation

{

Tail bit attachment

V Tall

(Nract_T8 +16)* Brac

Convolutional (NracH T8 +NRracH_cro)* Brace 8 ™,
coding R=1/2
Rate matching 2*[(Nracn 8 +Nrach_cro)* Brac +8]
2" interl eavi ng 2*[(Nract 8 *NracH_cre)* Braci +8]+NracH /v
PhySipal channel 2*[(NracH_8 tNracr cre)* Bracr +8]+NracH /v
mapping
PRACH Dats
- >
< 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 kbps data

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

Table 11. Parameter examples for 4 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 la1 yooM
#1 I #2 | #3 I #4 |
14T+News 141+News 14T+News 141+Newa
To TrCh Multiplexing

Figure 12: Channel coding and multiplexing example for 4 kbps data
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4.1.2.2.1.2 Example for 12.35 kbps data

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

<Editor’s Note: coding scheme for TrCh#4 is to be described according to consensus of
transmission scheme for mode command bits of AMR speech>

Table 12: Parameter examples for 12.35 kbps data

The number of TrChs 4

Transport block size 81, 103, 60, and 3 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 TrCh#4
CRC attachment 8l 108 €0 8
CRC
Tail bit attachment 81 12 103 60
Tail Tail Tail

Convolutional o3 8 % 103 8 -, 0 8-
coding R=1/3, 1/2 ;
Radio frame 303 333 136
equalization
1% interleaving 303 1 333 i 136
Radio frame 304 334 136
segmentation : : : :

l‘ #la #la #2a #2a #3a | #3b
Rate matching 152 ;i 152 | 167 ;i 167 68 ;i 68 ;

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

152+Ngrm_1a 152+Ngu_1a 167+Nrw_2a 167+Ngu 22 68+Ngrwm_3a 68+Nrwm_3a

M

To TrCh Multiplexing

Figure 13: Channel coding and multiplexing example for 12.35 kbps data
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4.1.2.2.1.3 Example for 64/128/384 kbps packet data

TR R1.04 VV0.0.1 (1999-11)

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



Channel coding and multiplexing examples 23 TR R1.04 V0.0.1 (1999-11)

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 kbps data

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

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

2™ interleaving 120+Naw1=300 120+Ngy;=300 120+Ngy1=300 120+Ngy1=300
Physical ‘channel 300 300 300 300
mapping
30 ksps DPDCH

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

Figure 16: Channel coding and multiplexing example for stand-alone mapping of 4 kbps data
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4.1.2.2.2.2 Example for multiplexing of 12.35 kbps data and 4 kbps data

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

12.35 kbps data 12.35 kbps data 4 kbps data

< > ¢ >

|#1a|#1b|#2a|#2b|#3a|#3b|| #1a|#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 600 600 600 600
mapping :
60 ksps DPDCH

«— CFN=4N —  p¢— CFN=ON+1l — pe— CFN=4N+2 —  pe— CFN=4N+3 — »

|:| Pilot symbol H TPC
Figure 17: Channel coding and multiplexing example for multiplexing of 12.35 kbps data and 4 kbps data
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4.1.2.2.2.3 Example for multiplexing of 64/128/384 kbps packet data and 4 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 kbps data.

Packet data Packet data Packet data Packet data 4 kbps data
> > < >
| || || || (e lle s
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 kbps data

Table 15: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 4 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 kbps data

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

64 kbps data 4 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 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
CRC 16
Coding CC, coding rate = 1/2
TTI 20 ms
Midamble 512 chips
RU’s allocated 1RU
TFECI 0 bit
TPC 0 bit
Transport block
CRC, and Tail Necn 8
attachment
¢ creTail|
Convolutional Necn_te 6 8 ™
coding R=1/2
1% interleaving (Nacr 1o +24)"2
Radio frame (Nech_rg, +24)*2
segmentation ;
Rate Matching Necn_te +24 Necn_te +24
2md interleaving Ngcr 8 +24+Nrv=244 Ngcr_t8 +24+Nrv=244
Physical channel 244, 24
i a | BT
122 512 122 122 512 122
< Radio frame#1 > < Radio frame#2 >

Figure 20 Channel coding for BCH
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4.2.1.2 Example for PCH
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Table 17: Parameters for PCH

TR R1.04 V0.0.1 (1999-11)

CRC 8 bits
Coding CC, coding rate = 1/2
TTI 20 ms
Midamble 512 chips
RU’s allocated 1RU
TFCI 0 bit
TPC 0 bit
Transport block #1 s s #Bpch
CRC, and Tail NecH_T8 NpcH_TB
attachment
y #1  |crc[Taillees| #Beey |CRC|Tal
TrBk NPCH_TB 8 8 NPCH_TB 8 8
concatenation

{

Convolutional
coding R=1/2

(Npcr_t8 +16) * Bren

|

1% interleaving

(Npch_te +16) * Bpen* 2

|

Radio frame
segmentation

(NpcH_te +1

l) * BpCH* 2

|

Rate Matching

(Npc T8 +16) * Beon

(Npcr_t8 +16) * Bren

|

2" interleaving

(NpcH_te +16) * Becn

NecH_te +16+Nru=244

|

Physical channel
mapping

SF=16

MA] | | | MA'|
122 122 122 122
< Radio frame#l > < Radio frame#2 >

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 R1.04 V0.0.1 (1999-11)

CRC 8 bits
Coding CC, coding rate = 1/2
TTI 20 ms
Midamble 512 chips
RU’s allocated 1RU
TFCI 0 bit
TPC 0 bit
Transport block #1 L #BracH
CRC, and Tall NFacH_8 NFacH_T8
attachment
i, #1 CRC|Tail|ees| #Bgacy [CRC|Tall
TrBk NracH 8 8 8 NracH_ e 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) * Beacn

(NracH 78 +16) * Beaci™ 2

(NracH T8 +1§) * Braci* 2

(NracH 18 +16) * Beach

(NracH_te +16) * BracH

(Neac_e +16) * Bract +Nru=244

(NracH_te +16) * Bracn +Nrw=244

24%, Pz
mA| | | [wa]
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
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<Note: This example can be applied to DCCH.>

TR R1.04 V0.0.1 (1999-11)

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 12.35 kbps data
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<Note: This example can be applied to AMR speech. >
<Editor’s Note: coding scheme for TrCh#4 is to be described according to consensus of transmission
scheme for mode command bits of AMR speech>

Table 20: Parameter examples for 12.35 kbps data

TR R1.04 V0.0.1 (1999-11)

The number of TrChs 4

Transport block size 81, 103, 60, and 3 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 TrCh#4
CRC attachment 81 108 € 3
l, CRC
Tail bit attachment 81 12 103 60
Tail Tail Tail
Convolutional 93 8 % 103 3 - 0 8-
coding R=1/3, 1/2 k k
Radio frame 303 333 136
equalization
1% interleaving 303 1 333 i 136
Radio frame 304 334 136
segmentation 5
l‘ #la #la #2a #2a #3a | #3b
Rate matching B2 182 167 167 68 | 68 |
#1a #1b #2a #2a #3a || #3a | |wa|[#p|

152+N RM_la 152+N RM_la

167+N RM_2a 167+N RM_2a

To TrCh Multiplexing

68+Nrm_sa 68+Nrm_za

Figure 24: Channel coding and multiplexing example for 12.35 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 1950 : g

#1 | #2 |

1950+Ngy; 1950+Ngy2

v

To TrCh Multiplexing

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



Channel coding and multiplexing examples 35
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 m

2.4 kbps data

apping of 2.4 kbps data.

< >
#1 #2 #3 #4
) ) 00+Ny,=228 00+Nmy;=228 00+Ny,=228 00+Ny =228
2" interleaving
Physical channel 228 228 228 228
mapping
SF=16 [Timal7| IT{maT| [r{malT] [T|malT]
114 114 114 114 114 114 114 114
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame#i+3

Figure 27: Channel coding and multiplexing example for Stand-alone mapping of 2.4 kbps data

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

Midamble 512 chips

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

TPC 0 bit

TR R1.04 V0.0.1 (1999-11)

TFCI
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4.2.1.4.2.2 Example for multiplexing of 12.35 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

12.35 kbps data

12.35 kbps data

2.4 kbps data
>

<

> <

|#lal#lb|#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 | #4
472 472 472 472
|MA| |MA| |MA| |MA|
122 122 122 122 122 122 122 122
[TmAlT] [TpwalT] [TwalT] [TpwalT]
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

TR R1.04 V0.0.1 (1999-11)

TFCI

Figure 28: Channel coding and multiplexing example for multiplexing of 12.35 kbps data and 2.4 kbps data

Table 24: Physical channel parameters for Stand-alone mapping of 2.4 kbps data

Midamble 512 chips
Multi 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 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 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

TR R1.04 V0.0.1 (1999-11)

<

> <

>

||#1||#2

| [_#

#_ |

e

/

| = | = | ® |
|MA| |MA| |MA| |MA|
NDl ° NDl NDl PY NDl NDl ° NDl NDl ° NDl
[ ) [ ) [ ] [ )
[ ] [ ] [ ] [ ]
|MA| |MA| |MA| |MA|
NDl NDl NDl NDl NDl NDl NDl NDl
[TjmAlT] [TimAlT] [TmAlT] [T{mA[T]
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 code & time

64 Kbps

SF16 x 5 codes x 1 time slot

slots 128 kbps SF16 x 9 codes x 1 time slot
384 kbps SF16 x 8 codes x 3 time slots

TFCI 16 bits per user

TPC 0 bit
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4.2.1.4.2.4 Example for multiplexing of 64 kbps data and 2.4 kbps data
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<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

TR R1.04 V0.0.1 (1999-11)

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

Multi code & time slots | SF16 x 5 codes x 1 time slot
TFCI 16 bits per user

TPC 0 bit
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4.2.2 Uplink
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
RU’s allocated 1RU
TFCI 0 bit
TPC 0 bit

Transport block #1 e oo
CRC attachment Neac 7o n, Nwas S
v #1 CRC|e @ @ #Braci  |CRC
TrBk . NracH 8 Nracr T8 8
concatenation

|

Tail bit attachment

v Tail|

(NracH 18 +8)* Brach

Convolutional (Nracr 18 +8)* Bracn 8 -
coding R=1/2
Rate matching 2*[(NRACH_TB +8)* BracH +8] :_;"
2" interleaving 2*[(Nracri 18 +8)* Bracr +8]+ Nrace ru=238
Physical channel 2387,
mapping

122 116

Figure 31: Channel coding and multiplexing example for RACH
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4.2.2.2 Example for DCH
4.2.2.2.1 DCH-> Radio frame segmentation

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

TR R1.04 V0.0.1 (1999-11)

< 2.4 kbps data >
#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

Multi codes 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 12.35 kbps data and 2.4 kbps data

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

12.35 kbps data 12.35 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 |T|MA|P|T| |T|MA|P|T| |T|MA|P|T| |T|MA|P|T|
236 3 28 2 236 3 28 2 236 8 28 234 3 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 12.35 kbps data and 2.4 kbps data

Table 29: Physical channel parameters for Stand-alone mapping of 2.4 kbps data

Midamble 512 chips

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

Midamble 64 Kbps 512 chips
128 & 384 Kbps | 256 chips
Multi codes & time |64 kbps {(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot
slots 128 kbps {(SF16 x 1 code) + (SF2 x 1 code)} x 1 time slot
384 kbps SF2 x 1 code x 3 time slot
TFCI 16 bits per user
TPC 2 bit
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4.2.2.2.2.4 Example for multiplexing of 64 kbps data and 2.4 kbps data
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<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.

TrCH
multiplexing

2" interleaving

Physical channel
mapping

SF=4

SF=16

64 kbps data 64 kbps data 4 kbps data
< > < > >
L o a [ » | 0 m || w» | [ & [ ® |[ 8 |[ = |
. e
# | m # = # | #w |
1204 1204 1204 1204
IMA| VAl ma| IMA|
488 488 488 488 488 488 488 488
[TmalPT] [T[mAlFT] [1[mAlFT] [rmAlPT]
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

TR R1.04 V0.0.1 (1999-11)

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 codes & time slots

{(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot

TFCI

16 bits per user

TPC

2 bit
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