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Foreword

This Technical Report (TR) has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document 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 thistext, congtitute provisions of the present

document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or

non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.

[1] 3G TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

[2] 3G TS 25.212: "Multiplexing and channel coding (FDD)".

[3] 3G TS 25.213: " Spreading and modulation (FDD)".

[4] 3G TS 25.214: "Physical layer procedures (FDD)".

[5] 3G TS 25.215: "Physical layer — Measurements (FDD)".

[6] 3G TS 25.221: "Physical channels and mapping of transport channels onto physical channels

(TDD)".

[7] 3G TS 25.222: "Multiplexing and channel coding (TDD)".

[8] 3G TS 25.223: " Spreading and modulation (TDD)".

[9] 3G TS 25.224: "Physical layer procedures (TDD)".

[10] 3G TS 25.225: "Physical layer — Measurements (TDD)".
3 Abbreviations
For the purposes of the present document, the following abbreviations apply:

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

FDD Frequency Division Duplex

MA Midamble

Mcps Mega Chip Per Second

PCCPCH Primary Common Control Physical Channel

PCH Paging Channel
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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

ETSI TR 125 944 V3.0.0 (2000-03)

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, the present document should be corrected according to
the references unlessit 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

4.1.1

41.1.1

FDD mode

Downlink

BCH

Table 1: Parameters for BCH

Transport block size

246

CRC

16 bits

Coding CC, coding rate = 1/2
TTI 20 ms

The number of codes 1

SF 256

ETSI
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Transport block

CRC, and Tall 246
attachment

¢ cRrC| Tail

Convolutiond 246 6 8 ™
coding R=1/2

{

Rate Matching 540

{

1% interleaving 540

{

Radio frame
segmentation

54G",

nd : ¢ . 270 270
2% interleaving

{

Physical channel | % % 270 270
mapping H i

PCCPCH:.: o o o E e o o

18" 18 18 18 18 18

‘Slot

>«

Radio frame Radio frame

Figure 1. Channel coding for BCH

ETSI
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41.1.2 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 | w1 [eee | #Brn #l |eeol#Be| © © @ #1 |oeo|#Bracn
CRC att&:hment NPCH,TB NPCHJB :‘2,_ FACH1_T Nagg:m,r;"'.“ NFACij NM{QH)&T;”'.‘A
#1 |CRC| eee| #Bpcy |CRC #1 |CRC| ee*e|#Becui|/CRC| © © @ #1 |CRC| e e |#Bgacux|CRC
TrBk ) Nech e Necricr Nech e Necr cr racH1 T Neachic MNrachi Neacic Neachx T Nrackx ¢ Nracrx. Nrachi ¢
concatenation f
[ N N
Code bl OCk (Necr_te +Npch_cre)* Been (Neacta_te +Neachi_cro)* Brachi (Neacrx 8 +Neacrx_cre)* Brackx
Segmentatlon
#1 L #CpcH #1 ® ® @ (#HCrncn #1 ® ® O | 4#Crichn
Tail bi h (Nec 18 +Npcr_cre)® (Necite +Npaii_cre)* (Neacs te+Neacrs_cre) (Neacrs_te+Neacri_cre) (Neacrx te+Neacrx cre) (Neacrx_te+Nrackx_cre)
al bit attachment Bpcy LpcH Bpei LpcH * Bracz LrhcHi * Bracra LorhcH1 * Beracrx LoFACHX * Berachx LLrhckx
¢ #1 Tail| ® ® ® | #Cpcyy |Tail #1 Tail| e | #Crachi |Tail #1 Tail| eoe | #Cracra |Tail
Convolutional 8 81 8 8! 8 8
coding R=1/2 ; { {
Rate matChlng 2*[(Npcr_te +Npcr_cre)* Becn +8* Ceen] 3 2*[(Neacra_te *+Nracri_cro)* : 2*[(Neacrx 8 +Neachx_cro)*
H Bracni +8* Crachi] H Beacry +8* Crachx]
|
TrCH mUltlpleXl ng 2*[(Npch_te +Npcr_cre)* Bpen +8* }Z*[(NFACHLTB +Neach_cro)* Bracr +8* i ;2*[(NFACH><_TB +Neacrx_cre)* Bracrx +8*
Cech]+NpcH_ru ,:':CFACHll"‘NFACHLRM Crachx] *Neachx rRv :

'

Insertion of DTX

indicalion

2% (Neow 10+ Neo cre+8) + Neo aut 2[2*{ (Neacri v + Neacis or))* Beac +8} 4 Neacri ]

nd . X
2" interleaving 2% (Nresro + N +8) + N + Z[z*{(NW + Noscrcec) * Beacn + 8} + Neaon.sor] + Nocosa

Physical channd ¢ % % % .
mapping N B BT N g g N N B g N

11l 2]|]|] 3| © ¢ ¢ ¢ ¢ ¢ © 6 o6 o o o o o o |15

1%2

\ NscereH_Tral

SCCPCH

OO

Am

3 e 6 6 o6 o o o o o o o o o o o .%15
>

Radio frame
TFCI

OO\

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
411311 Example for 4.1 kbps data

NOTE: Thisexample 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
y Tail
Convolutional 180 8 ™
coding R=1/3
Rate matching 564
1% interleaving 564+Nru
Radio frame 564%Nrw
segmentation
#1 #2 #3 #4
141+Ngru/4 141+Ngrw/4 141+Ngru/4 141+Ngrw/4

To TrCh Multiplexing

Figure 3: Channel coding and multiplexing example for 4.1 kbps data

ETSI



3G TR 25.944 version 3.0.0 Release 1999 10 ETSI TR 125 944 v3.0.0 (2000-03)

41.13.1.2 Example for 12.2 kbps data

NOTE: Thisexample 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#1 TrCh#2 TrCh#3
CRC attachment 81 103 60
¢ CRC
Tail bit attachment 81 12 103 60
¢ Tail Tail Tail

Convolutional 9 8 % 103 8%, 60 8%
coding R=1/3, 1/2 E

'

Rate matching 303 333 136

1% interleaving 303+Ngw1 333 +Ngw2 136 +Naws

Radio frame 303 £Ngu1 A 333 +Nruz :, 136 Narz

segmentation
#la || #ib #oa || #2b #3a || #3b Ner: = (303 +Naw)/2
Nrr1 Nrr1 Nre2 Nge2 Nrrzs Nres

NRFZ = (333+ NRMz)/Z

NRF3 = (136+ NRM3)/2

To TrCh Multiplexing

Figure 4. Channel coding and multiplexing example for 12.2 kbps data

ETSI
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41.1.3.1.3 Example for 64/128/384 kbps packet data

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

Trangport block #1 oo o #B
CRC attachment 640 o0 .
#1 CRC|eo @ @ #B CRC

TrBk 640 16 640 16
concatenation :

/

Turbo coding R=1/3

/

Tail bit attachment

¢ gTai|

656* B

1968*B

Rate matching 1968*B 12
Insertion of DTX 1968* B+12+Ngw

indication :

1% interleaving 1968* B+12+Nrw+Np

1968* B +12+Ngw+Np

To TrCh Multiplexing

Figure 5: Channel coding and multiplexing example for 64/128/384 kbps packet data

ETSI
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41.13.14 Example for 64 kbps data

NOTE: Thisexample 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

Trangport block #1 o0 o0 #4

640 640
CRC attachment _
#1 CRC(eo @ o #4 CRC

TrBk 640 16 640 16
concatenation : :

V

Turbo coding R=1/3

V

Tail bit attachment

2624

7872

Rate matching 7872 -
1% interleaving 7884+
Radio frame 7884+NRru
segmentation : :
#1 e 0o 0 o #4
(7884+Ngy)/4 (7884+Ngwv)/4
To TrCh Multiplexing

Figure 6: Channel coding and multiplexing example for 64 kbps data

ETSI
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41132 TrCh multiplexing -> Physical channel mapping

41.1.3.2.1 Example for Stand-alone mapping of 4.1 kbps data
NOTE: Thisexample can be applied to Stand-alone mapping of DCCH.

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

» 4.1 kbps data >
#1 #2 #3 #4
2" interleaving 141+Nrw /4=150 141+Ngy /4=150 141+Ngy /4=150 141+Ngy /4=150
Physical channel 150 150 150 150
mapping e o o EZIEI e o o EZI e o o EZI o o o I\E
e o o e o o e o o e o o
15 ksps DPCH Tt T < <
«—— CFN=4N — pe—— CFN=4N+1 — pe—— CFN=4N+2 —  po— CFN=4N+3 ,
I:I Pilot symbol
| TPC

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 Npilot Nrrci Ntpc Ndata1 Ndataz
(ksps) (bits) (bits) (bits) (bits) (bits)
15 8 0 2 2 8

ETSI
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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

12.235 kbps data

12.235 kbps data

ETSI TR 125 944 V3.0.0 (2000-03)

4.1 kbps data
S > < > <« —
| #la | #1b | #2a | #2b | #3a | #3b || #la | #1b | #2a | #2b | #3a | #3b | | #1 | #2 | #3 | #4 |
#la | #2a | #3a | #1 #1b | #2b | #3b | #2 #la | #2a | #3a | #3 #1b | #2b | #3b | #4
510 510 510 510
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ J [ ] [ ] [ ] |i|_>5
| [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] | [ ] [ ] [ ] |
LT & < &
<«———— CFN=4N >< CFN=4N+1 > < CFN=4N+2 > CFN=4N+3 ——»

I:I Pilot symbol

—
3

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 Npilot Nrrci Ntpc Ndata1 Ndataz
(ksps) (bits) (bits) (bits) (bits) (bits)
30 4 0 2 6 28

ETSI
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41.1.3.2.3 Example for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data

NOTE: Thisexample 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 >
——— — G— G—
| || || || | [m )= [ » [ ]
multiplexing l W /
| m | | | w
Physical channel
segmentation #1 #P #1 #P #1 #P #1 #P
2 interleaving
#1 eee #P #1 e #P #1 eee #P #1 eee #P
Physi.cal channel Nm"::::I::::":*f-'i::::;;;;::::::: _______ "'N":::::::::"""""3»'::::;;;;;:::_,:: AAAAAA N"A":::::::::":::3531::::;;;;::::::::: AAAAAAA "'N"::::::::"":"‘11321:::;;;;::::::::: AAAAAAA
#llA | — | | — PEiiRiii ; |
DPDCH| o .
° °
#P " o o
&
-—

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

|] Pilot symbol & TECI | TRC

Figure 9: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data

ETSI
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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 Npilot Ntrci Ntpc Ndata1 Ndata2
(kbps) (ksps) channel: P (bits) (bits) (bits) (bits) (bits)
64 120 1 8 8 4 4 56
128 240 1 16 8 8 48 240
384 240 3 16 8 8 48 240

ETSI
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411324 Example for multiplexing of 64 kbps data and 4.1 kbps data

This example can be applied to multiplexing ISDNs data and DCCH.

NOTE:
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 >
| #1 | 42 | #3 | #4 wo || o w || s ||
TrCH
multiplexing l W /
#1 # #2 | #3 " 44 | m

2" interleaving

Physical channel E|E| e EEIEI . o o EHEI ¢ o o Eﬂa ° o o E

mapping
120 ksps DPCH e o o e o o e o o o o o
)l
«—— CFN=4N — p«——— CFN=4N+1l — p«—— CFN=4N+2 — p4——— CFN=4N+3 —»
[] Pilot sympot & TFC1 [ TPC

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 Npilot Ntec Ntpc Ndata1 Ndata2
(ksps) channel (bits) (bits) (bits) (bits) (bits)
120 1 8 8* 4 20 120

ETSI
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4.1.2 Uplink
4.1.2.1 Example for RACH
Transport block #1 o oo #Boack
CRC attachment NracH_TB NRracH T8
¢ #1 CRC|o® o @ #Brach CRC
Ter ) NRACH_TB 16 NRACH_TB 16
concatenation
Code block (Nrach 78 +16)* Brach
segmentation
¢ #1 o ° ° #CracH
Tail bit attachment (Nrach_18 +16)* Bract /CracH (Nract j& +16)* Bracr /Cgach
¢ Tal| e ° ° Tail
Convolutiona (Nracr 78 +16)* 8 (Nracr 18 +16)* 8 ™
coding R=1/2 Bracs/Crac Bracr/CracH
Rate matching 2*[(Nracr 18 +16)* Bracn +8* Cractl
2" interl eavi ng 2*[(NracH 78 +16)* Brach +8* Crach]+NracH_rm
E’I?Igspﬁ?lg channd 2*[(Nracn T8 +16)* Bracn +8* Cracr]+NracH ru
PRACH Data
< Radio frame >

Figure 11: Channel coding and multiplexing example for PRACH

ETSI
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4.1.2.2 Example for DCH
4,1.2.2.1 DCH -> Radio frame segmentation
41.221.1 Example for 4.1 kbps data

NOTE: Thisexample 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 blocK
CRC attachment 164
v CRC
Tail bit attachment 164 16
V Tail
Convolutional 180 8
coding R=1/3
1% interleaving 564
Radio frame ; 5(%4
segmentation ‘
¢ #1 #2 #3
Rate matching 1l oo B W
#1 #H2 #3 H#HA4
141+Ngm1 141+Ngm2 141+Ngmz 141+Ngma

To TrCh Multiplexing

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

ETSI
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152+Ngrm_1a 152+Ngrm_1b

167+Ngrm_2a 167+Nrm_2n

To TrCh Multiplexing

412212 Example for 12.2 kbps data
NOTE: Thisexample 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 hits
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
CRC attachment 81 103 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
Radio frame 303 333 136
equalization
1% interleavi ng 303 333 1 136
Radio frame 304 334 186
segmentation : : :
¢ #la #1b #2a #20 #3a | #3b
Rate matching 152 152 167 167 68 ;i 68 ;
#la #1b #2a #2b #3a || #3b

68+Nrm_3a 68+Nrm_3n

Figure 13: Channel coding and multiplexing example for 12.2 kbps data

ETSI



3G TR 25.944 version 3.0.0 Release 1999 21 ETSI TR 125 944 v3.0.0 (2000-03)

41.2.2.1.3 Example for 64/128/384 kbps packet data

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 #1 oo o #B
CRC attachment 640 : o0 .
! #1 CRC| e o @ 4B CRC
TrBk ; 640 16 640 16
concatenation
656* B

Turbo coding R=1/3 :

v

Tail bit attachment

1968* B

¢ Tail
1% interleaving : 1968* B 7y
Rate matching : 1968* B +12

1968* B +12+Ngru

To TrCh Multiplexing

Figure 14: Channel coding and multiplexing example for 64/128/384 kbps packet data
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412214 Example for 64 kbps data
NOTE: Thisexample 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 e oo #4
CRC attachment 640 640
¢ #1 CRC|le o o #4 CRC
TrBk 640 16 640 16 |
concatenation
. 2624
Turbo coding R=1/3
- 7872
Tail bit attachment
\ Tail
1% interleaving 7872 12
Radio frame 7884
segmentation
#1 o o #4
Rate matching 1971 1971
#1 ° ° H4
1971+Ngm1 1971+Ngrwm4

To TrCh Multiplexing

Figure 15: Channel coding and multiplexing example for 64 kbps data
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41222 TrCH multiplexing -> Physical channel mapping
41.2.2.2.1 Example for Stand-alone mapping of 4.1 kbps data

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

4.1 kbps data

ETSI TR 125 944 V3.0.0 (2000-03)

< >
#1 #2 #3 #4
2nd interl eavi ng 141+Ngrm1=150 141+Ngrm2=150 141+Nrm3=150 141+Ngrm4=150
Physical channel 150 150 150 150
mapping
15 ksps DPDCH
«— CFN=4N > CFN=4N+1 > CFN=4N+2 > CFN=4N+3 —»

Figure 16: Channel coding and multiplexing example for stand-alone mapping of 4.1 kbps data
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412222 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
< > < > < >

#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 600 600 600 600
mapping

60 ksps DPDCH

«—— CFN=4N — pe— CFN=4N+1 — pe— CFN=4N+2 — pe— 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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41.2.2.2.3 Example for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data
NOTE: Thisexample 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 >
#1 #2 #3 #4
TrCH
multiplexing l W /
#1 #2 #3 #H4

2" interleaving

Physical channel
mapping

DPDCH

«—— CFN=4N — __p—— CFN=4N+1 — p——— CFN=4N+2 —p4——— 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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412224 Example for multiplexing of 64 kbps data and 4.1 kbps data
NOTE: Thisexample can be applied to multiplexing |SDNs data and DCCH.
64 kbps data 4.1 kbps data
< > < >
#1 #2 #3 #4 #1 #2 #3 #4
b e
multiplexing
#1 #1 #2 #2 #3 #3 #4 #4

2" interleaving

Physical channel
mapping

240 ksps DPDCH

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

Figure 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

42.1 Downlink

421.1 BCH
Table 16: Parameters for BCH
Transport block size 246 bits
CRC 16 bits
Coding CC, coding rate = 1/2
TTI 20 ms
Midamble 512 chips
Codes and time slots SF =16 x1 x 1 time slot
TFCI 0 bit
TPC 0 bit
Transport block
CRC, and Tail 246
attachment
y cre| Tl
Convolutiona 246 16 8
coding R=1/2 f
1% interleaving 540
Radio frame 540
segmentation '
Rate Matching 210 270
2" interleaving 244 244
Physical channel 248, 244;...
mapping P v,
SF=16 MA MA
122 512 122 122 512 122
<< > « >

Radio framett Radio frametti+1

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 slots SF =16 x 1 x 1 time slot
TFCI 0 bit
TPC 0 bit
Transport block #1 * o o #BpcH
CRC, and Tail 3 NpcH_ T8 NpcH T8
attachment f
y #1  |crclmal]ees| #Bpew |CRC|Tl
TrBk NecH T8 8 8 NecH T8 8 8
concatenation : :
Convolutional : (N +16) * B
. : PCH_TB PCH
coding R=1/2 :

/

1% interleaving

{

(NpcH_18 +16) * Bpen* 2

Radio frame (NecH T8 +162 * Bpep* 2
segmentation ;
Rate Matching (NpcH_te +16) * BpcH (NpcH_te +16) * BpcH
2"interleaving | (Necits +16) * Becn .| Neouts +16+Nru=244
Physical channel | 24 24%;....
mapping L T

SF=16 MA MA

122 122 122 122
“Radiofraner > € Radoframerisl >

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

Table 18: Parameters for FACH

CRC 8 bits
Coding CC, coding rate = 1/2
TTI 20 ms
Midamble 512 chips
Codes and time slots SF =16 x1 x 1 time slot
TFCI 0 bit
TPC 0 bit
Transport block #1 °o o o #BracH
CRC, and Tail NFacH T8 NFacH T8
attachment :
| #1  |crc[Talleee| #Beaey |CRC|T
TrBk NFacH_Te 8 8 NracH_Te 8 8
concatenation : :
Convolutional N +16) *
. FACH_TB ) * Bract
coding R=1/2 -

{

1% interleaving

{

(NeacH_te +16) * Bracn™* 2

Rad|0 fl’ame (NFACH_TB +1§) * BFACH * 2
segmentation i
Rate M atChIng (NFACH—TB +16) * BFACH (NFACH_TB +16) * BFACH

{

2 interleavi ng (Nrach e +16) * Brach +Nrw=244 : NeacH 18 +16) * Beacn +NRM:244§

{

Physical channel 24%., Z 2
SF=16 MA MA
122 122 122 122
< Radio framettl > < Radio framet2 >

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
42.141.1 Example for 2.4 kbps data

NOTE: Thisexample can be applied to DCCH.

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 block
CRC attachment 96
¢ CRC
Tail bit attachment 96 16
\ Tail
Convolutional 2 8%
coding R=1/3
1% interleaving 360
Radio frame : 360
segmentation {
#1 #2 #3 #4
Rate matching 90 90 "i:III;'_-... 0 ."'3':;:::: %0
#1 #2 #3 #4
90+Ngrm1 90+Ngm2 90+Ngwm3 90+Nguma

To TrCh Multiplexing

Figure 23: Channel coding and multiplexing example for 2.4 kbps data
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152+N RM_1la 152+N RM_la

167+N RM_2a 167+N RM_2a

To TrCh Multiplexing

421412 Example for 12.2 kbps data
NOTE: Thisexample can be applied to AMR speech.
Table 20: Parameter examples for 12.2 kbps data
The number of TrChs 3
Transport block size 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#1 TrCh#2 TrCh#3
CRC attachment 81 103 €0
¢ CRC
Tail bit attachment 81 12 103 60
Tail Tail Tail
Convolutional 93 8 % 103 8 ™ 60 8
coding R=1/3, 1/2
Radio frame 303 333 136
equalization
1% interl eavi ng 303 333 1 136
Radio frame 334 334 1?6
segmentation : : :
¢ #la #la #2a #2a #3a || #3b
Rate matching 152 152 167 167 68 i 68 :
#la #1b #2a #2a #3a || #3a

68+Ngrm 32 68+Nry 32

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

ETSI TR 125 944 V3.0.0 (2000-03)

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 hits
384 kbps 3840 bits
Transport block 64 kbps 1280*B hits (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)o0r2(B=2)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
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Transport block #1 oo o #B
CRC attachment S S |
| #1 CRC| @ o @ #B CRC
TrBk . S 16 S T
concatenation
Code block (S+16)* B:
segmentation : ‘
#1 ee0oo #C
Turbo coding R=1/3 (S+16)* BIC (S+16)* BIC
i, #1 oo #C
Tail bit attachment 3(S+16)* BIC 3(S+16)* BIC
#1 Tal|l®e @ @ #C Tail
Code block 3(S5+16)* BIC 12 3(S+16)* BIC 2
concatenation
1% interleaving 3(S+16)* B+12*C
Radio frame 3(S+16)¥-B+12*C
segmentation
Rate matching 3(S+16)* B/2+6*C 3(S+16)* B/2+6*C

3(S+16)* B/2+6* C+Ngu 3(S+16)* B/2+6* C+Ngu

To TrCh Multiplexing

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

NOTE: Thisexample can be applied to ISDN service.

Table 22: Parameters for 64 kbps data

The number of TrChs 1
Transport block size 1280 hits
Transport block set size 1280 bits
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
Transport block
1280
CRC attachment
¢ CRC
. 16 e
Turbo coding R=1/3 o e
3888

Tail bit attachment

‘l‘ Tail
1% interleaving . 3888 12
Radio frame : 3900:,
segmentation

¢ #1 #H2
Rate matching 1930 1950

#1 H2
1950+Ngy; 1950+Ngy»
To TrCh Multiplexing

Figure 26: Channel coding and multiplexing example for 64 kbps data
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42142 TrCH multiplexing -> Physical channel mapping
42.1.4.2.1 Example for Stand-alone mapping of 2.4 kbps data
NOTE: Thisexample can be applied to Stand-alone mapping of DCCH.

35

Table 23 shows example of physical channel parameters for Stand-a one mapping of 2.4 kbps data.

ETSI TR 125 944 V3.0.0 (2000-03)

2.4 kbps data
< >
#1 #2 #3 #4
. . 90+Ngu1=228 90+Ngu1=228 90+Ngw1=228 90+Ngu1=228
2" interleaving
Physical channel 228 228 228 228
mapping
SF=16 TIMA|T TIMA|T TIMA|T TIMA|T
114 8 8 114 114 8 8 114 114 8 8 114 114 8 8 114
Radio frame #i Radio frame #i+1 Radio frame #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

Codes and time slots

SF16 x 1 code x 1 time slot

TFCI

16 bits per user

TPC

0 bit

ETSI
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421422 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.
12.2 kbps data 12.2 kbps data 2.4 kbps data
< > < > < : >
| #la | #1b |#2a|#2b|#3a|#3b || #la | #1b |#2a|#2b|#3a|#3b| |#1|#2|#3|#4|
TrCH
multiplexing

2" interleaving

Physical channel
mapping

SF=16

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

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

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

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

472 472 472 472
IMA IMA| IMA| IMA|
122 122 122 122 122 122 122 122
[TjmAlT] [TjmAlT] [TjmAlT] [TmAlT]
114 8 8 114 114 8 8 114 114 8 8 114 114 8 8 114
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3

Figure 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

Codes and time slots

SF16 x 2 code x 1 time slot

TFCI

16 bits per user

TPC

0 bit
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42.1.4.2.3 Example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data
NOTE: Thisexample 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.

Packet data Packet data 2.4 kbps data
< > < > < >
#1 #2 #3 #4
TrCH
multiplexing l W /
#1 #2 #3 #4
2™ interleaving
Physical channel
mapping
r
SF=16 MA MA MA MA
NDl PY NDl NDl PY NDl NDl PY NDl NDl PY NDl
° ° ° °
° ° ° °
MA MA MA MA
NDl NDl NDl NDl NDl NDl NDl NDl
TIMA|T TIMA|T TIMA|T TIMA|T
k Np, 8 8 Np2 Np, 8 8 Np2 Np, 8 8 Np2 Np, 8 8 Np2
Radio frame #i Radio frame#i+1 Radio frame #i+2 Radio frame#i+3 TFCI

Figure 29: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data
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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, Np2 64 kbps 122 bits, 114 bits
128 & 384 kbps 138 bits, 130 bits
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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42.1.4.2.4 Example for multiplexing of 64 kbps data and 2.4 kbps data

NOTE: Thisexample 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.

64 kbps data 64 kbps data 4 kbps data
> < > < >
#1 #2 #1 #H2 #1 #2 #3 #4
i | S~ —
multiplexing
#1 #1 #2 #2 #1 #3 #H2 #4
2" interleaving
Physical channel 1204 1204 1204 1204
mapping
SF=16 ( MA MA MA MA
122 122 122 122 122 122 122 122
MA MA MA MA
122 122 122 122 122 122 122 122
MA MA MA MA
122 122 122 122 122 122 122 122
MA MA MA MA
122 122 122 122 122 122 122 122
TIMA|T TIMA|T TIMA|T TIMA|T
\ 114 8 8 114 114 8 8 114 114 8 8 114 114 8 8 114
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3

Figure 30: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data
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Table 26: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

Midamble

512 chips

Code & time slots

SF16 x 5 codes x 1 time slot

TFCI

16 bits per user

TPC

0 bit
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4.2.2 Uplink
4221 RACH
Table 27: Parameters for RACH
CRC 8 bits
Coding CC, coding rate = 1/2
TTI 10 ms
Midamble 512 chips
Codes and time slots SF =16 x1 x 1 time slot
TFCI 0 bit
TPC 0 bit
Transport block #1 oo o #Bgrach
CRC attachment Nrach e N e .
| #1 CRC|® o ® #Bracw  |CRC
TrBk . NracH T8 : Nracr T8 8
concatenation :

v

Tail bit attachment

| T

(NracH 18 +8)* BracH

Convolutional (NRrac T8 +8)* BracH 8
coding R=1/2
Rate matching 2*[(Nracr_Te +8)* Bracn +8]
2 inter leaving 2*[(Nrach 18 +8)* Brach 18]+ Nracr rv=238
Physical channel 238"
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
See4.2.1.4.2.
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42222 TrCH multiplexing -> Physical channel mapping
422221 Example for Stand-alone mapping of 2.4 kbps data

NOTE: Thisexample can be applied to Stand-alone mapping of DCCH.
Table 28 shows example of physical channel parameters for Stand-a one mapping of 2.4 kbps data.

2.4 kbps data

< — >
#1 #2 #3 #4
. ) 90+Ngy1=226 90+Ngy1=226 90+Ngy1=226 90+Ngy1=226
2" interleaving
Physical channel 226 226 226 226
mapping
SF=16 TIMA|P|T TIMA|P|T TIMA|P|T TIMA|P|T
114 8 28 112 114 8 28 112 114 8 28 112 114 8 28 112
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame#i+3

IEI TPC TFCI

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

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

Midamble 512 chips

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

TPC 2 bit
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422222 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.

12.2 kbps data 12.2 kbps data 2.4 kbps data
< > < > <

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

#la #2a | #3a | #1 #1b #2b #3b | #2 #la #2a | #3a | #3 #1b #2b #3b | #4
2" interleaving
Physical channel 476 476 476 476
mapping

SF=8 TIMA|P|T TIMA(P|T T|MA|P|T TIMA|P|T
236 8 28 234 236 8 28 234 236 8 28 234 236 8 28 234
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3

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

Codes and time slots SF8 x 1 code x 1 time slot
TFCI 16 bits per user

TPC 2 bit
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42.2.2.2.3 Example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data
NOTE: Thisexample 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.
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Packet data Packet data Packet data Packet data < 2.4 kbps data >
#1 #2 #3 #4
TrCH
multplesing | P ——
#1 #2 #3 #4
2" interleaving
Physical channel
mapping
SF=4 MA MA MA MA
64 kbps 438 433 438 438 438 438 438 438
packetdata  gp-1g TIMA|P|T TIMA|P|T TIMA|P[T TIMA|P[T
114 8 28 112 114 8 28 112 114 8 28 112 114 8 28 112
SF=2 MA MA MA MA
128 kbps 1104 1104 1104 1104 1104 1104 1104 1104
packet daia  gr-qq TIMA|P|T TimA[P[T TIMA[P[T TIMA|P|T
30 8 28 128 30 8 28 128 30 8 28 128 30 8 28 128
SF=2 MA MA MA MA
1104 1104 1104 1104 1104 1104 1104 1104
3364&)2;&1 SF=2 MA MA MA MA
P 1104 1104 1104 1104 1104 1104 1104 1104
SF=2 TIMA|P|T TIMA|P|T TIMA|P|T TIMA|P[T HTF’C
1096 8 28 1094 1096 8 28 1094 1096 8 28 1094 1096 8 28 1094
Radio frame #i Radio frame #i+1 Radio frame# i+2 Radio frame# i+3 TFCI
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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
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 hit

As an additional example, physical channels can aso be mapped without using multicode per timeslot, e.g.:

for 64kbps:  (SF16 x 1 code x 1 timeslot) + (SF4x 1 code x 1 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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422224 Example for multiplexing of 64 kbps data and 2.4 kbps data
NOTE: Thisexample 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.

64 kbps data 64 kbps data 4 kbps data
> < > <
#1 #2 #1 #2 #1 #2 #3
TrCH l W /
multiplexing
#1 #1 #2 #2 #1 #3 #2 #4
2" interleaving
Physical channel 1204 1204 1204 1204
mapping
SF=4 MA MA MA MA
488 488 488 488 488 488 488 488
SF=16 TIMA[P|T TIMA|P|T TIMA|P|T TIMA|P|IT
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
Codes & time slots {(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot
TECI 16 bits per user
TPC 2 bit

NOTE: Asan additional example, physical channels can also be mapped without using multicode per timeslot, e.g.

for 64kbps. (SF16 x 1 code x 1 timeslot) + (SF4 x 1 code x 1 timeslot)

for 64kbps:  (SF2 x 1 code x 1 timeslot)
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