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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

CcC 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

FDD Freguency Division Duplex

MA Midamble
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Mcps Mega Chip Per Second

PCCPCH  Primary Common Control Physica 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 Interva

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 bitsin corresponding fields.

4.1 FDD mode
4.1.1 Downlink
41.1.1 BCH
Table 1: Parameters for BCH
Transport block size 246
CRC 16 hits
Coding CC, coding rate = 1/2
TTI 20 ms
The number of codes 1
SF 256
Transport block
CRC, and Tail 246
attachment
l, CRCl Tail |
Convolutional 246 B 8 "
coding R=1/2
Rate Matching 540
1% interleaving 540
Radio frame 40
segmentation
_ l’ _ 270 270
2" interleaving
Physical channel 270 270
mapping

PCCPCHVE e o o

B
18

18 18 18
gSIot
a Radio frame > Radio frame >

Figure 1: Channel coding for BCH

TR R1.04 V0.0.2 (1999-12)
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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 [ee | #Be # |eeel#Bucd © © @ # |ooe|#Baon
PCH_TB N H_TB ’ Neachi_1e N; CHL. TE Neachx T8 I\ CHx TE'A'A\
CRC attachment - o - Faghite ™., C bagrcre
#1  |CRC| *e¢| #Buy |CRC #1 |CRC| **|#Brcu|CRC| ® ® ® | 41 |CRC| o #Bcs|CRC
TrBk wonre Neowére  iNeowrs Neowére  Neanrs Noacinox Nencor Nencrsion Neacrcro Necincox Necrcr Nencrion
concatenation
[ 3 M ]
Tail bit attachment (Necr_te +Necu_cre)* Bren (Neacrz e +Nrachz cre)* Bracha (Neacr 15 +Neaci cre)* Bracix
¢ Tall Tal| eoe Tall
Convolutional (Necr 1o +Nrcr cre)* Bro 8 | (Nroure *Neaoucno)* Bracn 8 | (Neacrn 7a +Nescrenc)” Braowe 8
coding R=1/2
Rate matchi ng 2*[(Neci_ve +Necn_cre)* Bren +8] 2*[(Neacu_re +Neacris_cre)* Bracu +8] 2*[(Neacr e +Neacicre)* Bracix +8]

2% [(Necr_te +Npcn_cre)* Bron +8]+Npcr_rm

TrCH multiplexing

2*[(Neacra_te +Neacu_crc)* Bracrn +8]+Neaguyru 7 2% [(Neaci te +Neachx cre)* Bracix +8]+Neicix am

,I nS(.EI‘tI c_)n of DTX 2% (Neos et Nrow cret 8) + Nm,.méx‘ [2*{ (Neac_re + Neac cac) * Bracu +8} + Neacu ]
|nd|cal| on i
d ; ; :
2 interleaving 2% (Nrew v+ Noos cnc+ 8) + N+ 8 [2*{ (Noson ro + Niacscne)* Bracs +8} + Noscn i + Nicoron
i=1

|

Physical channel o+ Neonre +8) + News + 8 [2#{(Nsscnro + Noscn o) * B + 8} + Noaanon] + oo
mapping . i=1
21| 3|0 © © © © © © ©¢ © ©¢ © o o o o o |15
SCCPCH|123000000..0..0..0.15
“ N Radio frame >
SCCPCH_TFCI
IRze!

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 hits
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%Nrw
segmentation
# # | | #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: Thisexample 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 hits

CRC 12 bits (attached only to TrCh#1)
Coding CC,

coding rate = 1/3 for TrCh#l, 2
coding rate = 1/2 for TrCh#3

TTI 20ms
Transport block | TrCh#1 TrCh#2 TrCh#3 TrCh#4
CRC attachment 8l 108 €0 8
$ 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 Y
Rate matching 303 333 136
:I_g |nte«-| ea\” ng 303+Ngrwm1 333 +Nrwm2 136 +Nprw3
Radio frame 303 #Nrwz | 333 +Nawz | 136 +Nrws
segmentation 1
#la #1b #2a #2b #3a || #3b #4a || #4b
NRrr1 NRrr1 Nrr2 Nrr2 NRrr3 Nrr3 NRrra NRrra

Ngrr1 = (303 +NRM1)/2
Ngre2 = (333+ NRmz)/Z
NRF3 = (136+ Nng)/z

Nrrs =

\

To TrCh Multiplexing

Figure 4: Channel coding and multiplexing example for 12.35 kbps data
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4.1.1.3.1.3 Example for 64/128/384 kbps packet data

TR R1.04 V0.0.2 (1999-12)

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)
Sizesize 128 kbps 640* B bits (B=0, 1, 2)
384 kbps 640*B hits(B=0, 1, 2, ..., 6)
CRC 16 hits
Coding Turbo coding, coding rate = 1/3
TTI 10 ms

it L
CRC attachment 640 ., 0 .
#1 CRC|o o @ #B CRC
TrBk 640 G 0 5
concatenation
Turbo coding R=1/3 656+ B
Tail bit attachment 1968*B
l’ Ta'||
1968*B -

Rate matching

2,

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
Turbo coding R=1/3 2624
7872

Tail bit attachment

y Ta'||_

Rate matching 7872 12 ™.
1% interleaving 7884+Nry
Radio frame 7884+Ngu
segmentation
#1 oo 0o o #4
(7884+Ngrw)/4 (7884+Ngrw)/4

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 Sand-alone mapping of DCCH.>
Table 7 shows example of physical channel parameters for stand-alone mapping of 4 kbps data.

2" interleaving

14

4 Kbps data

<

TR R1.04 VV0.0.2 (1999-12)

#1

#2

#3

#4

120+Nru /4=150210

120+Nru /4=150210

120+Nru /4=150210

120+Nru /4=150210

Physical channel Loy 19020 150710 o h oy 1509 150226
mapping T_IEI o o o o o o @EIEI o o o e o o @
| [ ) [ ) [ ) ‘ | [ ] [ ] [ ) | [ ) [ ) [ ) ‘ | [ ] [ ] [ ) |
15 ksps DPCH & ¥ <
¥ 98 omn=aN 3% o=t — 33 cenmane2 3% CPNeaN+s
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 Npiot | Nrrci Ntec | Noaar | Naae
(ksps) (bits) (bits) (bits) (bits) (bits)
15 8 0 2 2 812
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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.

TR R1.04 VV0.0.2 (1999-12)

< 12.35 kbps data > < 12.35 kbps data > < 4 kbps data >
2 | 7o [ 7a |0 | ma | w0 |[ 7 | 0 | 7 | 0 | 7 | o0 | [ | 2] ] 7]
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
té‘|oootfii:“|ooo:‘§AA|ooo‘Aii:“|oooA‘:|
30 ksps DPCH kL CEN=4N =§|_°T CEN=4N+1 ;é_& CFN=4N+2 :é_& CFN=4N+3 —»

I:I Pilot symbol

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 Npiot | Nrrai Ntec | Noaar | Naae
(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 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 >
| i il T el el ]
multiplexing l W /

| = | = | |
Physical channel
sementation #1 #P #1 #P #1 #P #1 #P
2" interleaving

#1 o #P #1 coe #P #1 coe #P #1 #p
PhySi.caI channel A'A.-'::::::::::::::::::1:5111::::;;;;:: AAAAAAA ) N‘».‘:::::::::::::::"“:“::fiir:::;;;;:: _______ NA».‘:::::::::::::::::::::*1112::::;;;: AAAAAAA "A».'::::::::::::::::::::fiifi:::::;;; AAAAAAA .

"R e EHEE e HEE e BHARE -+ e+ H
#1|2.E:|ooo H‘|ooo ::|””|ooo ‘l |ooo ‘l

° ° °

DPDCH : : :
e[ [0 o o« [[HIATH o oo [[HTNIN o« [THIATH o =« [[]

<S|0t— CFN=4N ——p«———CFN=4AN+1 ———p¢——— CFN=4N+2 ——p¢——— CFN=4N+3 ——»

|:| Pilot symbol & TFCI H TPC

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

Datarate SymbOl rate No.of phySICB' Npilot Nt Ntpc N gatan Ngata2

(kbps) (ksps) channel: P (bity | (bits) | (bit) | (bits) | (bits)
64 120 1 8 8 4 4 56
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128

240

16

(o]

(o]

48

240

384

960240

16

24048

100824

TR R1.04 VV0.0.2 (1999-12)
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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 |SDNs 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 a2 | 0w [ w | [ & [ ® |[ 8 |[ = |
multiplexing l W /

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

2" interleaving
Physical channel
s (R e e e HAE cee EEE ccc BEE -
120 ksps DPCH H‘|ooo ‘H |ooo >‘:|“|ooo A:|A:|ooo ‘l

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

|:| Pilot symbol & TFCI H TPC

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 phySICB' Npilot Ntrc Ntpc N gatat Ngata2
(ksps) channel (bits) (bits) (bits) (bits) (bits)
120 1 8 8* 4 20 120
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4.1.2.1 Example for RACH

Transport block

CRC attachment

{

TrBk
concatenation

{

Tail bit attachment

/

Convolutional
coding R=1/2

/

Rate matching

/

2" interleaving

Physical channel
mapping
PRACH Data

TR R1.04 V0.0.2 (1999-12)

NracH T8 . Nracrts
#1 CRC(o o @ #BracH CRC
NRracH_T8 16 NRracH_T8 16
(NracH 18 +16)* Bracr
Tail|
(Nracr 18 *NracH_cre)* Bract

2*[(NracH 8 tNrach cro)* Brach +8]

2*[(Nract 8 *NracH_cre)* Bract +8]+NracH /v

2*[(NracH_8 tNrach cre)* Bracr +8]+NracH /v

«

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 hits
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 #3 |
Rate matching 14l yooM o M
#1 I #2 | #3 I #4 |
141+Neyr T41+Newz 141+Nrys T41+Nrwis

\

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: Thisexample 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 hits

CRC 12 bits (attached only to TrCh#1)
Coding CC,

coding rate = 1/3 for TrCh#l, 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+Ngm_1a 152+Nrw_1a 167+Nrm_2a 167+Nrwv_2a 68+Nrwv_sa 68+Nrwv_sa

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

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

TR R1.04 V0.0.2 (1999-12)

The number of TrChs 1
Transport block size 640 bits
Transport block 64 kbps 640* B bits (B=0, 1)
Sizesize 128 kbps 640* B bits (B=0, 1, 2)
384 kbps 640*B bits(B=0, 1, 2, ..., 6)
CRC 16 hits
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.>

TR R1.04 V0.0.2 (1999-12)

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 | o 00 | #4 CRC|
TrBk 640 : ; 640 16
concatenation
Turbo coding R=1/3 2624
Tail bit attachment 81z
{ Tail
1% interleaving 7872 12
Radio frame 7884
segmentation
#1 e o o #4
Rate matching 1971 1971
#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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2" interleaving

24
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 Sand-alone mapping of DCCH.>
4 kbps data
< >
#1 #2 #3 #4
120+Nrw1=300 120+Ngw1=300 120+Ngw1=300 120+Ngw1=300
300

Physical channel
mapping
30 ksps DPDCH

300 300 300

<«—— CFN=4N

»
L}

CFN=4N+1 — pe——— CFN=4N+2 — p— CFN=4N+3 —»

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

TR R1.04 VV0.0.2 (1999-12)
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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 i §
60 ksps DPDCH

«— CFN=4N —  p¢— CFN=ON+l — 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.

TR R1.04 VV0.0.2 (1999-12)

Packet data Packet data Packet data Packet data 4 kbps data
> > < >
| || || [a (= ]l ][ = |
multiplexing l W /
| = | [ [

2" interleaving

Physical channel
mapping

DPDCH

«—— CFN=4N _—  p  CFN=4N+1 — po— 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

Datarate Symbol rate No.of physica
(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 | SDNs data and DCCH.>
64 kbps data 4 kbps data
< > < >
L o»a L o= | s | w | [a [[# [[ 8 |[ 4 |
TrCH
multiplexing ! -
# | m #w | # | #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

28
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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 20ms
Midamble 512 chips
RU’s allocated 1RU
TFCI 0 bit
TPC 0 bit
Transport block
CRC, and Tail NBCH_TB
attachment
¢ creTail|
coding R=1/2
1% interleaving (Nacr 1o +24)"2
Radio frame (Nech_rg, +24)*2
segmentation ;
Rate Matching NacH_ts +24 NacH_te +24
2md interleaving Ngcr_t8 +24+Nrv=244 Ngcr_t8 +24+Nrv=244
Physical channel 244, 24
SF=16 MA | | IMA|
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

Table 17: Parameters for PCH

CRC 8 bits
Coding CC, coding rate = 1/2
TTI 20ms
Midamble 512 chips
RU’s allocated 1RU
TFCI 0 bit
TPC 0 bit
Transport block #1 ¢ o o #BpcH
CRC, and Tail NecH_ts Npcr T8
attachment
y #1  |crc[Taillees| #Beey |CRC|Tal
TrBk NPCH_TB 8 8 NPCH_TB 8 8
concatenation
V
oo

|

1% interleaving

|

(NpcH T8 +16) * Bpen* 2

Radio frame (Necy e +16) * Beon™ 2
segmentation :
Rate Matching (Npc T8 +16) * Beon (Npc T8 +16) * Becn
ond interleaving (Npch_te +16) * Becn NecH_te +16+Nru=244
Physical channel 244 244,
mapping w

SF=16 MA | | | MA |

122 122 122 122
< Radio framettl > < 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 V0.0.2 (1999-12)

CRC 8 hits
Coding CC, coding rate = 1/2
TTI 20 ms
Midamble 512 chips
RU’sallocated 1RU
TFCI 0 hit
TPC 0 hit
Transport block LI #Brach
CRC, and Tail NracH 18 NracH 8
attachment
i, CRC[Tail|ees| #Bracy |CRC|Ta
Ter 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) * Brack

(NracH 8 +16) * Beaci™ 2

(NracH_te +1§) * Brac™* 2

(NracH 78 +16) * Beach

(NracH 78 +16) * Beach

(Neac_Te +16) * Bract +Nrw=244

(NracH_te +16) *

Brach +Nru=244

24%,
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

4.2.1.4.1.1 Example

for 2.4 kbps data

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

31 TR R1.04 V0.0.2 (1999-12)

Table 19: Parameter examples for 2.4 kbps data

Transport block size 96 hits
Transport block set size 96 hits
CRC 16 hits
Coding CC, coding rate=1/3
TTI 40 ms
Transport bloc
CRC attachment 96
v CRC
Tail bit attachment % 16
Y Tail
Convolutional 112 8
coding R=1/3
1% interleaving 360
Radio frame 360
segmentation
#1 #2 #3 |
Rate matching % % %
#1 wo | w | m |
90+NRrm1 90+Ngm2 90+NRrws3 90+NRrwma

Figure

\

To TrCh Multiplexing

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

<Note: Thisexample 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

The number of TrChs 4

Transport block size 81, 103, 60, and 3 hits

CRC 12 bits (attached only to TrCh#1)
Coding CC,

coding rate = 1/3 for TrCh#l, 2
coding rate = 1/2 for TrCh#3

TTI 20 ms
Transport block | TrCh#l TrCh#2 TrCh#3 TrCh#4

CRC attachment 8l 103 60 3

$ CRC
Tail bit attachment 81 12 103 60

Tail Tail Tail

Convolutional 093 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 f : : : 5

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+Nrm_1a 152+Nrw_1a 167+Nrm_2a 167+Nrw_2a 68+Nrwv_sa 68+Nrwv_sa

To TrCh Multiplexing

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

TR R1.04 V0.0.2 (1999-12)

Table 21: Parameters for 64/128/384 kbps packet data

The number of TrChs 1
Transport block 64 kbps 1280 hits
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 hits (B=0, 1)
384 kbps 3840*B hits (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 hits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms

Transportblock]  #1 | e e
CRC attachment S N, S .,
$ #1 CRC|e® o @ #B CRC
TrBk S T S -
concatenation
Code block (S+16)* B
segmentation
#1 L ) #C
Turbo coding R=1/3 (S+16)* BIC (S+16) BIC
$ #1 (N ) #C
Tail bit attachment 3(S+16)* B/C 3(S+16)* BIC
#1 Tal|e @ @ #C Tail
Code block 3(S+16)* BIC i 36y BIC o
concatenation
1% interleaving 3(S+16)* B+12°C
Radio frame 3(SHI6)F B2 C
segmentation
Rate matching 3(S+16)* B/2+6*C 3(S+16)* BI2+6*C

3(S+16)* BI2+6* C+Nry

v

To TrCh Multiplexing

3(S+16)* BI2+6* C+Nry

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
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<Note: This example can be applied to ISDN service.>

Table 22: Parameters for 64 kbps data

TR R1.04 V0.0.2 (1999-12)

The number of TrChs 1
Transport block size 1280 hits
Transport block set size 1280 hits
CRC 16 hits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
Transport block
CRC attachment 1280
y CRC
Turbo coding R=1/3 _1280 B e
Tail bit attachment 3888
‘L Tail
1% interleaving 3888 12
Radio frame 39001,
segmentation
#1 #2 |
Rate matching 1950 1950
#1 | #2 |
1950+N g1 1950+N g2
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 Sand-alone mapping of DCCH.>
Table 23 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
< >
#1 #2 #3 #4
90+Npy=228 90+Nry=228 90+Npy=228 90+Nmy=228
228 228 228 228
Ul [ThaAlT [TpaAT [TjmAlT
114 114 114 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 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 hit
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4.2.1.4.2.2 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 472 472 472 472
mapping
ma) Ima) ma| Ima)
SF=16 122 122 122 122 122 122 122 122
[rmAlT] [rmAlT] [TmAlT] [rmAlT]
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 TFCl

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 ot
TFCI 16 bits per user

TPC 0 hit
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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
SF=16

<

Packet data

Packet data

2.4 kbps data

TR R1.04 VV0.0.2 (1999-12)

> <

>

#2

#3

#_ |

e

/

| = | = | ® |
|MA| |MA| |MA| |MA|
D1 ° D1 D1 PY D1 D1 ° D1 D1 ° D1
[ ) [ ) [ ] [ )
[ ] [ ] [ ] [ ]
|MA| |MA| |MA| |MA|
NDl D1 NDl NDl NDl NDl NDl NDl
[jmAlT] [TimAlT] [TmAlT] [T{mA[T]
o2 8 8 D2 Np, 8 8 D2 2 8 8 D2 D2 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
Np1, Np> 64 kbpS 122 bitS, 114 bits
128 & 384 kbps | 138 hits, 130 hits
Multi code & time 64 kbps SF16 x 5 codes x 1 time slot
dots 128 kbps SF16 x 9 codes x 1 time dot
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

<Note: This example can be applied to multiplexing | SDNs 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

38

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 77
M M [mal M
2 2 2 2 2 2 2 2
M| M| Al M|
2 2 2 2 2 2 2 2
[TimalT [TImalT [t{malr [TimalT
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 VV0.0.2 (1999-12)

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 dots 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 Neaci e Mo
v #1 CRC|e @ @ #Braci  |CRC
TrBK : NracH 8 NracH_8 8
concatenation

|

Tail bit attachment

v Tail|

(NracH 18 +8)* Brach

Convolutional (NracH 18 +8)* Bracn 8 ™
coding R=1/2
Rate matching 2*[(NRACH_TB +8)* Brach +8] :_;"
2" interleaving 2*[(Nracr 18 +8)* Bracn +8]+ Nrach av=238
Physig:al channel 738
mapping

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

Seed.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

<Note: This example can be applied to Sand-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 >
#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

IEI TPC TFCI

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

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 ot
TFCI 16 bits per user

TPC 2 hit
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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 8 28 2 236 8 28 2 236 8 28 234 8 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 codex 1 timedot
TFCI 16 bits per user

TPC 2 hit
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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 [TimalrT] [T{malP[T] [TimalP] (TmalP{T]
T4 8 28 12 14 58 112 4 8 28 112 14 58 112
SF=2 M| M| [va| M|
128 kbps 04 04 04 04 04 04 04 04
packetdata  gp_q [tmAle[T] [rmAlPlT] [rmAlP[] (TmalP{T]

0 8 28 1B 0 8 28 1B T 8 28 18 0 8 28 1B

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

SF=2 | [TimalrT] [T{malP[T] [TimalP] ITmAlP{T] | |E| TPC
096 8 28 § 28 § 28 1094 § 28 1094
Radio frame #i Radio frame#i+1 Radio frame#i+2 Radio frame#i+3 TFCI

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



Channel coding and multiplexing examples 44 TR R1.04 V0.0.2 (1999-12)

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 1timeslot
dots 128 kbps {(SF16 x 1 code) + (SF2 x 1 code)} x 1timeslot
384 kbps SF2 x 1 code x 3time dot
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

<Note: This example can be applied to multiplexing |SDNs 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]
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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 1timeslot
TFCI 16 bits per user

TPC 2 bit
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