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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. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as 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 Abbreviations
For the purposes of the present document, the following abbreviations apply:

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 Frequency Division Duplex

MA Midamble

Mcps Mega Chip Per Second

ETSI
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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
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 FDD mode

41.1 Downlink

41.1.1 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

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
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41.1.2 Example for PCH and FACH
Table 2: Parameter examples for PCH and FACH

PCH Npch=80 or 240 bits

Transport block size FACH1 360 bits
FACH2 168 bhits
PCH 80*BpcH Or 240* Bpch bits (BPCHZO, l)

Transport block set size | FACH1 360*Brach1 bits (Brach1=0, 1)
FACH2 168*Brach2 bits (Brach2=0, 1, 2)

Coding PCH, FACH2 | CC, coding rate = 1/2
FACH1 TC

TTI 10 ms

The numbers of codes 1

SF 64

ETSI



3GPP TR 25.944 version 3.5.0 Release 1999

Transport block

CRC attachment

TrBk
concatenation

Tail bit attachment
for CC

'

CCR=12o0rTC

'

Tall bit attachment
for TC

Rate matching

/

TrCH multiplexing

}

Insertion of DTX

indicalion

2" interleaving

'

Physical channel
mapping

SCCPCH

PCH

Npcr_T8

CRC

NecH_te 16

BPCH TrBks
(BPCH :0,1)

(NpcH 18+16) * Bpcy

Tail

Nec_18+16) * Bpcn B*BPC"H"".‘_

FACH1

360

CRC

360 16

BFACHI TrBks
(Brac1 =0,1)

376* Beachi

376* Brachi
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FACH2

168

CRC

168 16

BFACHZ TrBks
(BFACHZ 20,1,2,3)

184* Brachz

Tail

184* Braci 8* Braciy/30

2*(Npcy_1 +24) * Bpcy

1128* Beacpn

Tail

1128* Beacpn

12* Bragr1

2*(184* Brachz*+8* Brach2/30)

[2*(Npcr 18 +24)+ Npcy rwl* Bpcn

(1140+N FACHl_RM)* BFACH 1

2*(184* Bracrz*8* Brackal30)+N FACH2_RM™ DBFACH'_Z!?"D

[2*(Npcr_t8 +24)+ Npcr_rwl* Bper + (1140+Npach1 rm)* Brachi + 2% (184* Beach2+8* Brach2/30)+Nrachz rv™* Bracn2/30

[2*(Npcr 18 +24)+ Npcy rwl* Bpcn + (1140+Npachi rw)* Brachi + 2% (184* Beachz2+8* Brac2/30)*+Neacrz rv* Brachz/30+NsccpeH_pi

[2* @PCHJB:":!Z_?@*' NF:S':HJM] * Bpcn + (1140+Neach1_rm)* Bracha + 2% (184* Beacrz+8* Brach2/30)+Neacz_rw* Brachz/30HNscereH pi

1 2 3

1%2

w

Am

® 6 6 6 o o o o o o o o o o o o |15

oooooooooooooooo%
>

N SCCPCH_TFCI

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
41.1.3.1.1 Example for 3.4 kbps data

NOTE: Thisexample can be applied to DCCH.

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

Table 3: Parameter examples for 3.4 kbps data

Transport block size 148 bits

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

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

ETSI
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Transport block]
CRC attachment 148
CRC
148 16 bits
TrBk concatination B TrBks (B =0,1)

A 164*B
Tail bit attachment

\ Tail|

Convolutiona 1648 8B,

coding R=1/3

Rate matching °16*B

Insertion of DTX (516+Ngrw)*B

indication*

1% interleaving (516+Nr)* B+Nos

Radio frame (516+Nryi)* B+Np,

segmentation } -
#1 #2 #3 #4

[ (516+NRM)* B+ND|]/ [ (516+NRM)* B+ND|]/ [ (516+NRM)* B+ND|]/ [ (516+NRM)* B+ND|]/

4 4 4 4

To TrCh Multiplexing

* Insertion of DTX indication is used only if the position of the TrCHsin the radio frame s fixed.

Figure 3: Channel coding and multiplexing example for 3.4 kbps data
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41.13.1.2 Example for 12.2 kbps data

NOTE: Thisexample can be applied to AMR speech.

Table 4. Parameter examples for 12.2 kbps data

The number of TrChs 3
Transport block size TrCH#a 0, 39 or 81hits
TrCH#b 103 bits
TrCH#c 60 bits
TFCS #1 NTrCHazl*Sl, NTrCHb:l*103, NTrCHc:l*GO bits
#2 NtrcHa=1*39, N1rchb=0%*103, N1rchc=0*60 bits
#3 NtrcHa=1*0, N1rchb=0*103, N1rchc=0%60 bits
CRC 12 bits (attached only to TrCh#a)
CRC parity bit attachment for 0 bit transport block | Applied only to TrCH#a
Coding CC,
coding rate = 1/3 for TrCh#a, b
coding rate = 1/2 for TrCh#c
TTI 20 ms
Transport block | Trch#a TrCh#b TrCh#c
CRC dtmhmmt* NTrCHa NT"CHb NTrCHc
¢ CRC
Tal b|t attthent* NTrCHa 12 NTrCHb NTrCHc
¢ Tail Tail Tail

Convolutiona Nrcnatl2 8 % Nrcin  8*Nrign/103 Nriche  8* Nrrcnd/60
coding R=1/3, 1/2 ;

'

Rate matching 3*(NrrcHat20) :,:": 3 (Nrrcro+8* Nrcrn! 3!703) 2% (Nmrcret8* NT;EHJ 60)
Insertion of DTX 3* (Nrrcrat20)+Nrva 3* (Nrrcrpt8* 2% (Nmrcnc+8*,
indication Nrrcrn/103)+Ngwmis N1rcHo/ 60)+Nrwmi
l 3* (Ntrcrat20)+NruatNoin 3* (Nrchpt8* 2* (Nrrcrct8*
151 interl eavi ng Nerrchn/ 103)+Ngrmb+Nbib Nrchd/60)+NgrmctNoic
Radio frame 3*(NTrCHa+2.:0)+NRMa+ NDll 3* (N&crpt8* 2% (NTACHC+8* ]
segmentation ; i Nrrcrn/103; .:+NRMb+ND:Ib NircHo/60)#NrmctNoic
#la #2a #1b #2b #1c || #2c
Nrra Nrra Nrro Nrro Nrre Nrre

Ngrra = [3* (Ntrcrat20) +NrmatNpia] /2
Nrrb = [3* (Nrrcrnt8* Nrrchn/103)+ NrwmptNpin] /2

Nrre = [2* (N7rcret8* Nrrcnd/60)+ NrmctNpic] /2

To TrCh Multiplexing

* CRC and tail bitsfor TrCH#a s attached even if N,cn,=0 bits since CRC parity bit attachment for O bit transport
block is applied.

Figure 4: Channel coding and multiplexing example for 12.2 kbps data
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41.1.3.1.3 Example for 28.8/57.6 kbps data
NOTE: Thisexample can be applied to Modem or FAX.

Table 5: Parameters for 28.8/57.6 kbps data

The number of TrChs 1
Transport block size 576 bits
Transport block 28.8 kbps 576*B bits (B=0, 1, 2)
Set size 57.6 kbps 576*B bits (B=0, 1, 2, 3, 4)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 40 ms
Transport block
=
CRC attachment 576
CRC
576 16
ek B TrBks
concatenation (B=0,1,,, or 4)
592* B

Turbo coding R=1/3

V

Tail bit attachment

¢ Tail

1776*B

Rate matching 1776*B 12*[B/AE],
1% interleaving 1776* B+12* [B/43Ng
Radio frame 3 1776 B +12* (B/403FNey
segmentation
#1 #2 #3 #4
(1776* B +12 (1776* B +12 (1776* B +12 (1776* B +12

*[B/4A3Nry)/4 *[BJA3FNgy)/4 *[BJA3FNgy)/4 *[B/43Nry)/4

To TrCh Multiplexing

Figure 5: Channel coding and multiplexing example for 28.8/57.6 kbps data
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41.13.14 Example for 64/128/144 kbps packet data

NOTE: Inthisexample, it isassumed that maximum data rate of RLC payload is 64/128/144 kbps, and MAC and
RL C overhead in atransport block is 16 bits.

Table 6: Parameters for 64/128/144 kbps packet data

The number of TrChs 1
Transport block size 336 bits
64 kbps 336*B bits (B=0,1,2,3,4)
;ﬁ”ssigg” block 128 kbps 336*B bits (B=0, 1, 2, 4, 8)
144 kbps 336*B bits (B=0,1, 2,4, 8,9)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
Transport block
CRC attachment 336
CRC
336 16
Bk B TrBks
concatenation (B=0,1,2,34,8,9)
*
Turbo coding R=1/3 $2'B
1056*B

Tail bit attachment

Y Tail

Rate matching 1056*B 12* EB/gE-..,..

/

1% interleaving

1056* B+12* [B/9F+Nrw

Radio fg_ne 1056* B +12* [B/93Nrm
segmentation

#1 #2
(1056* B +12* B/93FNgu)/2 (1056* B +12* B/93FNgu)/2

To TrCh Multiplexing

Figure 6: Channel coding and multiplexing example for 64/128/144 kbps packet data
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41.1.3.15 Example for 384 kbps packet data

NOTE: Inthisexample, it isassumed that maximum data rate of RLC payload is 384kbps, and MAC and RLC
overhead in atransport block is 16 bits.

Table 7: Parameters for 384 kbps packet data

The number of TrChs 1

Transport block size 336 bits

Transport block Set size 336*B hits (B =0, 1, 2, 4, 8, 12 for TTI=10 ms,
B=0,1,2,4,8,12, 16, 20, 24 for TTI=20 ms)

CRC 16 bits

Coding Turbo coding, coding rate = 1/3

TTI 10 or 20 ms

ETSI
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Transport block
CRC attachment 5
CRC
336 16
TrBk _ B TrBks
concatenation (B=0, 1,2,4,8,12)
Turbo coding R=1/3 %28
1056*B

Tail bit attachment

¢ Tail

Rate matching 1056*B 12* [B/IQ,E
1% interleaving 1056* B+12*[B/123Ngry

1056* B +12* B/12[3Ngru

To TrCh Multiplexing

Figure 7: Channel coding and multiplexing example for 384 kbps packet data in case of TTI=10 ms
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Transport block
CRC atachment 336
CRC
336 16
TrBk B TrBks
concatenation (B=0,1,2,4,8, 12,16, 20, 24)
Code block 352°B..
segmentation -
Turbo coding R=1/3 176* B 176* B
A 528* B
Tail bit attachment 528" B
i‘ Tail Tail
Rate matching 528* B 12+ B/ 24D 528* B 12* [IB/:24|:|
1% interleavi ng 1056* B+24* B/241+Ngwm
Radio frame 1056 B+24* [B/240HNry
segmentation
#1 #2
(1056* B +24* (B/243-Nry)/2 (1056* B +24* (B/243-Nry)/2

To TrCh Multiplexing

Figure 8: Channel coding and multiplexing example for 384 kbps packet data in case of TTI=20 ms

ETSI



3GPP TR 25.944 version 3.5.0 Release 1999 18 ETSI TR 125 944 V3.5.0 (2001-06)

41.1.3.1.6 Example for 64 kbps data

NOTE: Thisexample can be applied to ISDN service.

Table 8: 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 9: Channel coding and multiplexing example for 64 kbps data
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NOTE:
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TrCh multiplexing -> Physical channel mapping

Example for Stand-alone mapping of 3.4 kbps data
This example can be applied to Stand-alone mapping of DCCH.

Table 9 shows example of physical channel parameters for stand-alone mapping of 3.4 kbps data.

2 interleaving

Physical channe
mapping

15 ksps DPCH

ETSI TR 125 944 V3.5.0 (2001-06)

< 3.4 kKbps data >
#1 #2 #3 #4
129+Ngy /4=150 129+Ngy /4=150 129+Ngy /4=150 129+Ngy /4=150
150 150 150 150
EI ZI [ ] [ ] [ ] |}75 EI EI [ ] [ J [ ] |}75 EI ZI [ ] [ ] [ ] |}75 II [ ] [ J [ ] |}75
| [ ] [ ] [ J | [ ] [ ] [ ] [ ] [ ] [ J [ ] [ ] [ ] |
ERd <& ERd RT
«— CFN=4N — pe—— CFN=4N+1 — p¢—— CFN=4N+2 — p4——— CFN=4N+3 ——»
I:I Pilot symbol
| TPC

Table 9: Physical channel parameters for stand-alone mapping of 3.4 kbps data

Symbol rate Npilot Nrrci Ntpc Ndata1 Ndataz
(ksps) (bits) (bits) (bits) (bits) (bits)
15 4 0 2 2 12

ETSI
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NOTE: Thisexample can be applied to multiplexing AMR speech and DCCH.

Table 10 shows example of physical channel parameters for multiplexing of 12.2 kbps data and 3.4 kbps data.

12.2 kbps data 12.2 kbps data
< > < > <

|#1a | #2a |#1b|#2b|#1c|#20|| #la | #2a |#1b|#2b|#1c|#20||#1|#2|#3|#4|

3.4 kbps data

TrCH
multiplexing

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

2" interleaving

Physical channel z 510 510 510 : 510
mapping T_I e o o e o o e o o |_1_5 T_l ;_I e o o I}_s
e o o e o o | o o o e o o
30kspsDPCH  §&F & & &
& CRN=AN e CFN=AN+l — & CFN=AN+2 — p e CFN=AN+3 —»

I:I Pilot symbol

,,,,,,,,,,,,,
_‘
3

Figure 11: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 3.4 kbps data

Table 10: Physical channel parameters for multiplexing of 12.2 kbps data and 3.4 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 28.8/57.6 kbps data and 3.4 kbps data

NOTE: This example can be applied to multiplexing of Modem/FAX and DCCH.
Table 11 shows example of physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data.

< 28.8/57.6 kbps data > < 3.4 kbps data >
C» L » L » I » | [E [ &
multiplexing l /

Insertion of DTX
indication

2" interleaving

Physical channel

DPDCH | o o o |
2%
& OPN=AN — pe CFN=AN+1_— pe  CFN=4N+2— pe CFN=IN+3—
[| Pilotsymbol | TRCI&TRC

Figure 12: Channel coding and multiplexing example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

Table 11: Physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

Data rate Symbol rate No.of physical Npilot Ntrci Ntpc Ndata1 Ndata2

(kbps) (ksps) channel: P (bits) (bits) (bits) (bits) (bits)

28.8 60 1 8 8 4 12 48

57.6 120 1 8 8 4 28 112
41.1.32.4 Example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: Thisexample can be applied to multiplexing 64/128/144/384 kbps packet data and DCCH.
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Table 12 shows example of physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data.

Packet data > Packet data > < 3.4 kbps data >
[ »n [ = [ w [ = | [a] [»] [s8] [# ]
TrCH
multiplexing l W /
#1 | a | #2 | # | #1 | w | #2 | # |
Insertion of DTX
indication k
Physical channel
segmentation ” . 4p ) #p #1 #p #1 #P
2" interleaving
#1 oo #P #1 e #P #L oo #P #1 oo #P
PhysigaJ channel T _ T, . ‘"“"*»’ir:::::;;;;;1:11::::::::::::2:: .......
. | —_ ¥ : | —__ iE i : ¥ |
[ [
DPDCH : :
e o

& CPN=AN — pe CFN=AN+1— pe CFN=4N+2— pe CFN=4N+3— 5
|:| Pilot symbol | TrOI&TPC

Figure 13: Channel coding and multiplexing example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data
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Table 12: Physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 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 28 112
128 240 1 16 8 8 56 232
144 240 1 16 8 8 56 232
384 240 3 16 8 8 56 232

480 1 16 8 8 120 488

41.1.3.25 Example for multiplexing of 64 kbps data and 3.4 kbps data

NOTE: Thisexample can be applied to multiplexing | SDNs data and DCCH.

Table 13 shows example of physical channel parameters for multiplexing of 64 kbps data and 3.4 kbps data.

64 kbps data 3.4 kbps data

< > < >
L s J = | s || w | [ a || w |[[ ® |[ & |
TrCH
multiplexing l W /
| #1 | & || # | = || #3 | = || #4 | wm |
Insertion of DTX
indication
2" interleaving
Physical channel
mapping EI IE EI o o o IE o o o E
120 ksps DPCH i | o o o | o o o |
:—ST& CFN=4N —p«¢—— CFN=4N+]1 ——p»4¢—— CFN=4N+2 ———p¢—— CFN=4N+3 —»
|:| Pilot symbol | TraiaTPC

Figure 14: Channel coding and multiplexing example for multiplexing of 64 kbps data and 3.4 kbps data
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Table 13: Physical channel parameters for multiplexing of 64 kbps data and 3.4 kbps data

Symbol rate No. of physical Npilot Ntrc Ntpc Ndata1 Ndata2

(ksps) channel (bits) (bits) (bits) (bits) (bits)

120 1 8 8* 4 28 112
41.1.3.2.6 Example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: Thisexampleis corresponding to multiplexing of AMR speech, 64/128/144/384 kbps packet and DCCH.
Table 14 shows example of physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data.

< 12.2 kbps data > < 12.2 kbps data > < Packet data > < Packet data > 3.4 kbps data
|#1a] woalpanlwen|waclied] |#1a|soalmbluoblaclied] | w1 | w2 || m || w |
TrcH
mrultiplexing l /

#alsbluic] |48 |

salsbluic] w1 [#]| [wealsenlued] w2 a2 walzlioc] w2 |44l
Insertion of DTX

indication

Physical channel
segmentation

# [eee|  #P # e | #P # [eee | #P # [eee | #P

2" interleaving

Physical channel

mapping
#1 o o
° ° °
DPDCH : : :

N N N N N N N N N N

#P | | e o o i e o o nmn e o o e o o
<+
slot

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

|:| Pilot symbol | TFcI&TPC

Figure 15: Channel coding and multiplexing example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data
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Table 14: Physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 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 28 112
128 240 1 16 8 8 56 232
144 240 1 16 8 8 56 232
384 240 3 16 8 8 56 232
480 1 16 8 8 120 488
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4.1.2 Uplink

4.1.2.1 Example for RACH

Table 15: Parameter examples for RACH

Transport block size NracH=168 or 360 bits
CRC 16 bits

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

Minimum spreading factor 32

Transport block
RC attachment

}

ail bit attachment

{

Convolutiona
coding R=1/2

}

1% interleaving

}

adio frame
egmentation

y

ate matching

y

2" interleaving

{

Physical channel
mapping
PRACH Data

NracH
CRC
NracH 16
Tail
Neacy +16 g8
2%(NRacn +24)
Nrac +24 Nrac +24

NracH +24 +Ngy

NracH +24 +Ngy

NracH +24 +Ngy

NracH +24 +Ngy

<

|
Radio frame

<

Radio frame

Figure 16: 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
41.221.1 Example for 3.4 kbps data
NOTE: Thisexample can be applied to DCCH.
NOTE: Inthisexample, it isassumed that maximum data rate of RLC payload is 3.4 kbps, and that MAC and
RL C overhead in atransport block is 12 bits.
Table 16: Parameter examples for 3.4 kbps data
Transport block size 148 bits
Transport block set size 0, 148 bits
CRC 16 bits
Coding CC, coding rate = 1/3
TTI 40 ms
Transport block|
CRC attachment 148
CRC
148 16
Y
TrBk concatenation B TrBks (B =0,1)
Y 164
Tail bit attachment
\ Tail
Convolutional 164*B 8*51‘-».:
coding R=1/3 )
¢ 516*B

1% interleaving

/

Radio frame
segmentation

Rate matching

Figure 17

#1 |

129*B

#1 | # | #4 |
129*B +Ngm1 129*B +Ngm2 129*B +Ngru3 129*B +Ngrma

M

To TrCh Multiplexing

: Channel coding and multiplexing example for 3.4 kbps data
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412212 Example for 12.2 kbps data

NOTE: Thisexample can be applied to AMR speech.

Table 17: Parameter examples for 12.2 kbps data

The number of TrChs 3
Transport block TrCH#a 39 or 81bits
size TrCH#b 103 bits
TrCH#c 60 bits
TFCS #1 NTrCHa:l*Sl, NTrCHb:1*103, NTrCchl*GO bits
#2 Ntrcna=1*39, Nt1rcup=0*103, N1cuc=0*103 bits
#3 Nt1rcHa=0*81, N1rcrb=0%103, N1rchc=0*60 bits
CRC 12 bits (attached only to TrCh#a)
Coding CC,
coding rate = 1/3 for TrCh#a, b
coding rate = 1/2 for TrCh#c
TTI 20 ms
Transport block | Trch#a TrCh#b TrChi#c
CRC attachment* Nrrcta Nrrcto Nrrcrc
¢ CRC
Tail bit attachment* Nricha 12 NrcHb NrcHe
Tail Tail Tail
Convolutional Nronatl2 8 % Nt 8*Niern/103 Nricre  8*Nycid/60
coding R=1/3, 1/2
Radio frame 3*( Ntrcrat20) 3*( N1rchot8* Nrrcnn/103) 2* ( Ntrcrct8* Nrrdnd/ 60)
equalization
1% interleaving 3*(Nmcwat20) 1 3*( Nricro+8*Nricin/103) - 1 2* ( Ntrcrct8* Nirdo/60)
Radio frame 3*( Nrrcrpt20)+1* 3*(; NrcHot8* l\iTrCHb/ 103)“‘!-* 2* ( Nrrcrig+8* NTrC;HJ 60)
segmentation MNrcia /810 : Nrrcri/ 103 ; ;
¢ #la #2 #1b #2b #ic | #2c
Rate matching NRrra Nrea Nreo Nreo Nrre Nrre
#la #2b #1b #2b #1c #2c
NrratNrm_1a NrratNrv 26 Nreo+Nrm_1b Nreo+Nrm_2o NrrctNrv NrrctNrv_

_Ic 2c

Nrra=[3* ( Nrrcnat20)+1* Ntrcha /81072
Nrep=[3* ( Nrrchbt8* Nrrcrn/103)+1* Nyrcin/ 103] /2
Nrrc= Nrrcret8* Nricnd 60

To TrCh Multiplexing

Figure 18: Channel coding and multiplexing example for 12.2 kbps data
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41.2.2.1.3 Example for 28.8/57.6 kbps data

NOTE: Thisexample can be applied to Modem or FAX.

Table 18: Parameters for 28.8/57.6 kbps packet data

The number of TrChs 1
Transport block size 576 bits
Transport block 28.8 kbps 576*B bits (B=0, 1, 2)
Set size 57.6 kbps 576*B bits (B =0, 1, 2, 3, 4)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 40 ms
Transport block
7
CRC attachment 576
CRC
576 16
. B TrBks
TrBk concatenation (B=0,1,,, or 4)
. 592* B
Turbo coding R=1/3
1776* B

Tail bit attachment

v Tl
1¥ interleaving 1776* B 12* (B/AL
Redio frame 1776* B %12 (B/A0]
segmentation
¢ #1 #2 #3 #4
Rate matching (1776* B (1776*B i (1776*B iy (1776'B
+12+[B/40)/4 Y124(B/ADMA |, +12¢(B/AD/A 1) +12*(B/AD)/A4
#1 #2 #3 #4
(1776* B+12 (1776* B+12 (1776 B+12 (1776 B+12
*[B/4D/4+NR|\/|1 *EB/4D/4+NRMZ *EB/4D/4+NRM3 *[B/4D/4+NR|\/|4

To TrCh Multiplexing

Figure 19: Channel coding and multiplexing example for 28.8/57.6 kbps data
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41.2.2.1.4 Example for 64/128/144 kbps packet data
NOTE: Inthisexample, it isassumed that maximum data rate of RLC payload is 64/128/144 kbps, and MAC and
RL C overhead in atransport block is 16 bits.
Table 19: Parameters for 64/128/144 kbps packet data
The number of TrChs 1
Transport block size 336 bits
Transport block 64 kbps 336*B bits (B=0,1,2,3,4)
Set size 128 kbps 336*B bits (B=0, 1, 2, 4, 8)
144 kbps 336*B bits (B=0,1, 2,4, 8,9)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
Transport block
CRC attachment 336
CRC
336 16
B TrBks

TrBk concatenation (B=0,1,2,3,4,8,9)

Turbo coding R=1/3 2B

/

Tail bit attachment

v Tail

1% interleaving 1056* B 12*[B/90

1056* B

Radio frame 1056* B #12* [B/90]
segmentation
¢ #1 #2
Rate matching (1056* B +12*[B/90)/2 (1056* B +12* (B/90)/2

#1 #2
(1056* B +12* B/90)/2+Ngu1 (1056* B +12* B/90)/2+Ngu2

To TrCh Multiplexing

Figure 20: Channel coding and multiplexing example for 64/128/144 kbps packet data
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Example for 384 kbps packet data

In this example, it is assumed that maximum data rate of RLC payload is 384kbps, and MAC and RLC

overhead in atransport block is 16 bits.

Table 20: Parameters for 384 kbps packet data

The number of TrChs 1
Transport block size 336 bits
Transport block Set size | 384 kbps | 336*B bits (B=0, 1, 2, 4, 8, 12, 16, 20, 24)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
Transport block
336
CRC
336 16

TrBk concatenation

l

B TrBks
(B=0,1,2,4,8,12, 16, 20, 24)

Code block 352*B_
segmentation

\L 176* B 176* B
Turbo coding R=1/3

. 28* B x

Tail bit attachment 528 528" B

‘L Tail Tail
1% interleavi ng 528* B 12* [B/24'[| 528* B 12* [@f’24|:|
Radio frame 1056 B +24*(B/24T]
segmentation

¢ #1 #2
Rate matching (1056* B +24*(B/240)/2 i% (1056* B +24* [B/24D)/2

#1 #2
(1056* B +24* (B/240)/2+Nru1 (1056* B +24* (B/240)/2+Nru>

To TrCh Multiplexing

Figure 21: Channel coding and multiplexing example for 384 kbps packet data
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41.2.2.1.6 Example for 64 kbps data
NOTE: Thisexample can be applied to ISDN service.

Table 21: 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 CRCle 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 e 0 o #H4
Rate matching 1971 1971
#1 e o o #H4
1971+Ngu1 1971+Ngua

To TrCh Multiplexing

Figure 22: Channel coding and multiplexing example for 64 kbps data
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41.2.2.2.1 Example for Stand-alone mapping of 3.4 kbps data

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

3.4 kbps data

ETSI TR 125 944 V3.5.0 (2001-06)

< >
# #2 #3 #4
2" interleaving 129+ Nrun=150 129+Nrv2=150 129+Nruz=150 129+Nrua=150
Physical channel 150 150 150 150
mapping
15 ksps DPDCH
«— CFN=4N >« CFN=4N+1 >< CFN=4N+2 > CFN=4N+3 —»

Figure 23: Channel coding and multiplexing example for stand-alone mapping of 3.4 kbps data
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412222 Example for multiplexing of 12.2 kbps data and 3.4 kbps data
NOTE: Thisexample can be applied to multiplexing AMR speech and DCCH.
12.2 kbps data 12.2 kbps data 3.4 kbps data
< > < > < >
#la #2a #1b #2b #1c #2c #la #2a #1b #2b #1c #2c #1 #2 #3 #4
TrCH
multiplexing
#la #1b #1c #1 #2a #2b #2c #2 #la #1b #1c #3 #2a #2b #2c #4

2" interleaving

Physical channel
mapping
60 ksps DPDCH

600

600

600

600

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

Figure 24: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 3.4 kbps data
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41.2.2.2.3 Example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

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

Table 22 shows example of physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data.

28.8/57.6 kbps data 3.4 kbps data
< >
#1 #2 #3 #4 #1 #2 #3 #4
TrCH
multiplexing l W /
#1 #1 #2 #2 #3 #3 #H4 #H4

2" interleaving

Physical channel
mapping

DPDCH

«—— CFN=AN ____p¢— CFN=4N+1l —p4—— CFN=4N+2 —p¢——— CFN=4N+3 —»

Figure 25: Channel coding and multiplexing example for multiplexing of 28.8/57.6 kbps packet data and 3.4 kbps data

Table 22: Physical channel parameters for multiplexing of 28.8/57.6 kbps packet data and 3.4 kbps data

Data rate Maximum No.of physical

(kbps) symbol rate channel
(ksps)

28.8 120

57.6 240 1
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412224 Example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: Thisexample can be applied to multiplexing 64/128/144/384 kbps packet data and DCCH.

Table 23 shows example of physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data.

Packet data Packet data 3.4 kbps data
#1 #2 #1 #2 #1 #2 #3 #4
TrCH
multiplexing l W /
#1 #1 #2 #2 #1 #3 #2 #H4

2" interleaving

Physical channel
mapping

DPDCH

«—— CFN=AN ____p¢— CFN=4N+1 — p4—— CFN=4N+2 — p¢——— CFN=4N+3 —»

Figure 26: Channel coding and multiplexing example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Table 23: Physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Data rate Maximum No.of physical

(kbps) symbol rate channel
(ksps)

64 240 1

128 480 1

144 480 1

384 960 1
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412225 Example for multiplexing of 64 kbps data and 3.4 kbps data
NOTE: This example can be applied to multiplexing ISDNs data and DCCH.
64 kbps data 3.4 kbps data
< > < >
#1 #2 #3 #4 #1 #2 #3 #4
e
multiplexing
#1 #1 #2 #2 #3 #3 #4 #4
2" interleaving

Physical channel
mapping

240 ksps DPDCH

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

Figure 27: Channel coding and multiplexing example for multiplexing of 64 kbps data and 3.4 kbps data

ETSI



3GPP TR 25.944 version 3.5.0 Release 1999 38 ETSI TR 125 944 V3.5.0 (2001-06)
41.2.2.2.6 Example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: Thisexample iscorresponding to multiplexing of AMR speech, 64/128/144/384 kbps packet and DCCH.

Table 24 shows example of physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data.

12.2 kbps data 12.2 kbps data Packet data Packet data 3.4 kbps data
< : > < : > < > < > ———p
#la|#2a|#1b|#2bl#1c|#2c| |#1a|#2al|#1bl#2b|#1c|#2¢c #1 #2 #1 #2 #1||#2||#3 || #4
TrCH
multiplexing l
#lal#lb|#1c #1 #1 H#H2al#2b|#2c #2 #2 #lal#1b|#1c #1 #3 #2al|#2bl#2c #2 #4

2" interleaving

Physical channel
mapping

DPDCH

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

Figure 28: Channel coding and multiplexing example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

Table 24: Physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

Data rate Maximum No.of physical

(kbps) symbol rate channel
(ksps)

64 240 1

128 480 1

144 480 1

384 960 1
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4.2 TDD mode

42.1 Downlink

421.1 BCH
Table 25: Parameters for BCH
Transport block size 246 bit
CRC 16 bit
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 R
SF=16 MA MA
122 512 122 122 512 122
<< > « >

Radio framett Radio frametti+1

Figure 29: Channel coding for BCH
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Table 26: Parameters for PCH and FACH

PCH NpcH=80 or 240 bit
Transport block size FACH1 363 hit
FACH2 171 bit
PCH 80*BpcH oOr 240*Bpcn bit (BPCHZO,].)
Transport block set size | FACH1 363*BracH1 bit (Brach1=0,1)
FACH2 171*Beach2 bit (Brach2=0,1,2)
Coding PCH, FACH2 CC, coding rate = 1/2
FACH1 TC
TTI 20 ms
Midamble 512 chips
Codes and time slots SF =16 x1 x 1 time slot
TFCI 16 bit
TPC 0 bit
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Transport block
CRC attachment

{

TrBk
concatenation

l

Tail bit attachment
for CC

Convolutional
coding R=1/2 or

TC ¢
Tail bit attachment
for TC

Rate matching

{

TrCH multiplexing

{

2" | nterleaving

{

Physical channel
mapping

{

SF=16

ETSI TR 125 944 V3.5.0 (2001-06)

41
PCH FACH1 FACH2
NecH T8 363 171
CRC| CRC CRC
NpcH_T8 16 363 16 171 16
BPCHiTI'BkS Brach1 TrBks Beach2 TrBks
(BPCH :0,1) (BFACHl :0,1) (BFACHZ :0,1,2)

Necr 18 +16) * Bpcn

379* Brach1

187 * Bract2

Tail

Tail

NPCH_TB +16) * BpcH 8*ch.-}_.'=1

379 * BracH1

187 * Bracr2

8 [Biacra/30

2*(NpcH_te+24)* Bpen

1137 * Bpract

Tail

1137 * BpracHa 12*Bracs]

it

2*(187* Bracrzt8* Brach2/ 30

[2* (Npcr_te+24)+Necr_rm]*Bren :

(1149+Ngach1)* Brachi

it 2*(187* Bracrio+8* [Bracra/ 30 +Nracrz_ rw*

tBraciiz/ 30

[2* (Npcr_te+24)+Necr_ru]* Becrt+(1149+Neachn)* Brachi+2* (187* Bracrz+8* (Bractz/ 30 +Neachz_ru* Bractz/ 30

[2* (Nper_re+24)+Necs ru]* Bre+(1149+Neachn) Brads

1+2% (187* Bracrz+8* [Bract2/ 30+Nracrz_rw* [(Bracrz/ 30

228.. 228..
Codel " Codel|
MA MA
114 114 114 114
< Radio framet#i > < Radio frame#i+1 >

Figure 30: Channel coding and multiplexing example for PCH and FACH

42.1.3

42131

421311
NOTE:
NOTE:

Example for DCH

Example for 3.4 kbps data
This example can be applied to DCCH.

DCH-> Radio frame segmentation

RL C overhead in atransport block is 12 bits.

ETSI

DTFCI

In this example, it is assumed that maximum data rate of RLC payload is 3.4kbps, and that MAC and
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Table 27: Parameter examples for 3.4 kbps data

Transport block size 148 bits
Transport block set size 148*B bits (B=0,1)
CRC 16 bits
Coding CC, coding rate = 1/3
TTI 40 ms
Transport block]
CRC attachment 148
¢ CRC
148 16 bits

TrBk concatination

Tail bit attachment 164*B

v Tail

Convolutional 164B 8B",
coding R=1/3

{

1% interleaving

{

Radio frame 1 516%B
segmentation : i

¢ #1 #2 #3 #4
516*B/4 % 516*B/4 . 516*B/4 . 516*B/4

B TrBks (B=0,1)

516*B

Rate matching

#1 #2 #3 #4
516* B/4+Nru1 516* B/4+Ngru2 516* B/4+Nrus 516* B/4+Nrwa

To TrCh Multiplexing

Figure 31: Channel coding and multiplexing example for 3.4 kbps data

ETSI
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421312 Example for 12.2 kbps data

NOTE: Thisexample can be applied to AMR speech.

Table 28: Parameter examples for 12.2 kbps data

The number of TrChs 3
Transport block size TrCH#a 39 or 81 hits
TrCH#b 103 bits
TrCH#c 60 bits
Transport block set size #1 N1rcHa=1*81, Ntrcup=1*103, N1rcuc=1*60 bits
#2 N1rcHa=1*39, N1rcnp=0%*103, Ntcruc=0*60 bits
#3 N1rcHa=0*81, N1rcHp=0%*103, Nt,cHc=0*60 bits
CRC 12 bits (attached only to TrCh#a)
Coding CC,
TTI coding rate = 1/3 for TrCh#a, b
coding rate = 1/2 for TrCh#c
20 ms
Transport block | TrCh#a TrChi#b TrChi#c
CRC attaChment NTrCHa NTrCHb NTrCHc
¢ CRC
Tail bit attachment Nrticha 12 NrtrcHb NTrcHe
Tail Tail Tail
Convolutiona Nrcwt12 8 % Nricib  8*Nrig/108 Nricne  8"Nyeud60
coding R=1/3, 1/2
Radio frame 3*( NTrCHa+20) 3*( Nyrcnp+8* Nrcrn/103) 2*( Nrichct8* Nyrend 60)
equalization
1% interleaving 3*(Nrcnat20) Nite | 3 (Nrowt® Nrow/109) Nige 12 (Nrouct8Nrcud60)
Radio frame 3( NTFCHG:"ZO)"'N”S 3*( Nrrcnpt+8% NTrCHt:/lO?’)+N§Te 2( NTrCHc‘ES* NTrCHJG?)
segmentation : '= : '= : "
¢ #la #2a #1b #2b #lc || #2c
Rate matching ‘ ‘
#la #2a #1b #2b #1c #2c
NRFa NRFa NRFb NRFb NRFC NRFC

Nrre= [3* (N1rchat20)+NruarNire] /2
Nrro= [3* (NTrchst8* Nrrcrn/ 103)+Nrub+ Nite] /2
Nrec= [2* (N1rcHet8* Nrichd 60)+Ngruc] /2

To TrCh Multiplexing

Figure 32: Channel coding and multiplexing example for 12.2 kbps data

ETSI
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421313 Example of 28.8/57.6 kbps data
NOTE: This example can be applied to Modem or FAX.

Table 29: Parameters for 28.8/57.6 kbps data

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

l

Turbo coding R=1/3

'

Tail bit attachment

y Tal|

592* B

1776*B

< ) 1776*B 12*[B/4H,
1% interleaving
Radio frame 1776* B +12* B/40
mentation 1] 1 -
= #1 #2 #3 | #4 |
(1776* B +12 (1776* B +12 (1776* B +12 (1776* B +12
*[BlA0)/4 *[BlAD)/4 *[BlAD)/4 *[B/AD)/4
Rate matching
#1 | #2 I #3 I #4 |
(1776* B +12 (1776* B +12 (1776* B +12 (1776* B +12
*DB/4D/4+NRM *DB/4D/4+NRM *DB/4D/4+NRM *DB/4D/4+NRM
To TrCh Multiplexing

Figure 33: Channel coding and multiplexing example for 28.8/57.6 kbps data

ETSI
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(B=0,1,2,3,4,8,9)

l

Turbo coding R=1/3

42.13.14 Example of 64/128/144 kbps packet data
NOTE: Inthisexampleitisassumed, that maximum data rate of RLC payload is 64/128/144 kbps, and MAC
and RLC overhead in atransport block is 16 bits.
Table 30: Parameters for 64/128/144 kbps packet data
The number of TrChs 1
Transport block size 336 bits
Transport block 64 kbps 336*B bits (B=0,1,2,3,4)
set size 128 kbps 336*B bits (B=0, 1, 2, 4, 8)
144 kbps 336*B bits (B=0,1, 2,4, 8,9)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
Transport block
CRC attachment 336
CRC
336 16
TrBk
concatenation B Trbks

/

Tail bit attachment

|

1% interleaving

352* B
1056*B
Tail
1056*B

12*[B/9E,

/

Radio frame

1056 B+12*[B/90)

segmentation

#1

#2

Rate matching

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

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

#1

#2

(1056* B +12* [B/9F+Ngw)/2

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

To TrCh Multiplexing

ETSI

(1056* B +12* (B/9F+Ngw)/2
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421315 Example of 384 kbps packet data

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

Table 31: Parameters for 384 kbps packet data

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

(B=0,1,2,4,8,12for TTI=10ms,
B=0,1,2 4,8,12, 16, 20, 24 for TTI=20ms)

CRC 16 bits

Coding Turbo coding, coding rate = 1/3

TTI 10 or 20 ms

Transport block
CRC attachment 336
CRC
336 16
TrBk B TrBks
concatenation (B=0, 1, 2, 4, 8, 12)
Turbo coding R=1/3 32'8B
1056*B

Tail bit attachment

¢ Tail

1% interleaving 1056*B 12" B/120]

/

Rate matching

1056* B+12* B/1200

1056* B +12* (B/12[3-Ngm

To TrCh Multiplexing

Figure 35: Channel coding and multiplexing example for 384 kbps packet data in case of TTI=10ms

ETSI
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Transport block
CRC attachment 336
CRC
336 16
Bk B TrBks
concatenation (B=0, 1, 2, 4, 8, 12, 16, 20, 24)
code block 352*8
segmentation i
i* 176* B 176* B
Turbo coding R=1/3 E
528* B 528* B
Tail bit attachment iy
Tail Tail
¢ 528* B 12*[B/240) 528* B

1% interleaving

/

Radio frame
segmentation

Rate matching

a7 ETSI TR 125 944 V3.5.0 (2001-06)

12 [B/240)

1056%8+24* [B/240]

(1056* B +24* (B/240)/2

(1056* B +24* [B/240)/2

#1

(1056* B +24* [(B/24FNgy)/2

To TrCh Multiplexing

(1056* B +24* (B/243FNgy)/2

Figure 36: Channel coding and multiplexing example for 384 kbps packet data in case of TTI=20ms

421316
NOTE:

Example for 64 kbps data

This example can be applied to ISDN service.

Table 32: 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

ETSI
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Transport block #1 . #4
640 640

CRC attachment

¢ #1 CRC - #4 CRC
TrBk concatenation 640 16 640 16

Y

Turbo coding R=1/3 2624

Y

Tail bit attachment

7872

Tall
1% interleaving =575 i

Radio frame
segmentation 84

v #l #
Rate matching 1971 1971

#1 e #4
1971+Nry, T97T+Nr,

To TrCh Multiplexing

Figure 37: Channel coding and multiplexing example for 64 kbps data

ETSI
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42132

421321
NOTE:

TrCH multiplexing -> Physical channel mapping

Example for Stand-alone mapping of 3.4 kbps data

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

49

Table 33 shows example of physical channel parameters for Stand-alone mapping of 3.4 kbps data.

2" interleaving

Physical channe
mapping
SF=16

ETSI TR 125 944 V3.5.0 (2001-06)

3.4 kbps data
< >

#1 #2 #3 #4
129+Ngrw1=228 129+Ngrw1=228 129+Ngru1=228 129+Ngru1=228

228 228 228 228

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

Table 33: Physical channel parameters for Stand-alone mapping of 3.4 kbps data

Midamble 512 chips

Codes and time slots SF16 x 1 code x 1 time slot
TFCI 16 bit

TPC 0 bit

ETSI

Figure 38: Channel coding and multiplexing example for Stand-alone mapping of 3.4 kbps data

TFCI
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421322
NOTE:

TrCH
multiplexing

2 interl eaving
Physica channel

mapping

SF=16

12.2 kbps data

50

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

Example for multiplexing of 12.2 kbps data and 3.4 kbps data

12.2 kbps data

ETSI TR 125 944 V3.5.0 (2001-06)

3.4 kbps data

<

> <

> <

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

l

#la | #1b | #1c | #1

#2a | #2b | #2c | #2

#la | #1b | #1c | #3

#2a | #2b | #2c | #4

472 472 472 472
M| Al mal M|
122 122 122 122 122 122 122 122
[TwalT] [rwalT] [rwafT] [TwalT]
114 8 8 114 114 8 8 114 114 8 8 114 114 8 8 114
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3

Figure 39: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 3.4 kbps data

Table 34: Physical channel parameters for multiplexing of 12.2 kbps data and 3.4 kbps data

Midamble

512 chips

Codes and time slots

SF16 x 2 code x 1 time slot

TFCI

16 bit

TPC

0 bit

ETSI

TFCI
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4.2.1.3.2.3
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Example for multiplexing of 28.8/57.6 kbps data 3.4 kbps data

ETSI TR 125 944 V3.5.0 (2001-06)

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

Table 35 shows example of physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data.

28.8/57.6 kbps data 3.4 kbpsdaa
<< > < >
#1 #2 #3 #4 #1 #2 #3 #4
TrCH
multiplexing i ‘W /
#1 #1 #2 #2 #3 #3 #4 #4
2" interleaving
Physicd channd
mapping
§=16 ( ||v|A MA MA ||v|A
NDl °® NDl NDl °® NDl NDl ® NDl NDl °® NDl
( ( [ [ )
° ° ° °
||v|A MA MA ||v|A
NDl NDl NDl NDl NDl NDl NDl NDl
T IMAIT T(MAIT TIMAI|T TIMA|IT
\ N, 8 8 Np, N 8 8 Np, No; 8 8 N N, 8 8 Np,
Radio frame #i Redio frame#i+1 Radio frame#i+2 Radio frame# i+3 TFCl

Figure 40: Channel coding and multiplexing example for multiplexing 28.8/57.6 kbps data and 3.4 kbps data

Table 35: Physical channel parameters for multiplexing of 28.8/57.6 kbps packet data and 3.4 kbps data

Midamble 28.8/57.6 kbps 512 chips

Nb1, Np2 28.8/57.6 kbps 122 hit, 114 bit

Code & time 28.8 kbps SF16 x 2 codes x 1 time slot
slots 57.6 kbps SF16 x 4 codes x 1 time slot
TFCI 16 bit

TPC 0 bit

ETSI
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42.1.32.4 Example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: Thisexample can be applied to multiplexing 64/128/144/384 kbps packet data and DCCH.

Table 36 shows example of physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data.

Packet data

ETSI TR 125 944 V3.5.0 (2001-06)

Packet data 3.4 kbps data
< > < > < >
#1 #2 #1 #2 #1 #2 #3 #4
TrCH
multiplexing l W /
#1 #1 #2 #2 #1 #3 #2 #4
2™ interleaving
Physical channd
mapping
‘
SF=16 MA MA MA MA
NDl PY NDl NDl Py NDl NDl ° NDl NDl ° NDl
° ° ° °
° ° ° °
MA MA MA MA
NDl NDl NDl NDl NDl NDl NDl NDl
TIMA|T TIMA|T TIMA|T TIMA|T
\ Noz 8 8  No Noz 8 8  No Noz 8 8  No Noz 8 8  No
Radio frame #i Radio frame#i+1 Radio frame#i+2 Radio frame#i+3 TFCI

Figure 41: Channel coding and multiplexing example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

ETSI
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Table 36: Physical
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channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Midamble 64 kbps 512 chips
128 & 144 & 384 kbps 256 chips
Nb1, Np2 64 kbps 122 hit, 114 bit
128 & 144 & 384 kbps 138 bit, 130 bit
Code & time 64 kbps SF16 x 5 codes x 1 time slot
slots 128 kbps SF16 x 8 codes x 1 time slot
144 kbps SF16 x 9 codes x 1 time slot
384 kbps SF16 x 8 codes x 3 time slots
TFCI 16 bit
TPC 0 hit

ETSI
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42.1.325 Example for multiplexing of 64 kbps data and 3.4 kbps data

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

Table 37 shows example of physical channel parameters for multiplexing of 64 kbps data and 3.4 kbps data.

64 kbps data 3.4 kbps data

< > < >
#1 #2 #3 #4 #1 #2 #3 #4
TrCH l W /
multiplexing
#1 #1 #2 #2 #3 #3 #4 #4
2" interleaving
Physical channel 1204 1204 1204 1204
mapping
(
SF=16 MA MA ||v|A MA
122 122 122 122 122 122 122 122
MA MA ||v|A MA
122 122 122 122 122 122 122 122
MA MA MA MA
122 122 122 122 122 122 122 122
MA MA ||v|A MA
122 122 122 122 122 122 122 122
TIMA|T TIMA|T T|MAT TIMA|T
\ 114 8 g 114 114 8 g8 114 114 8 g8 114 114 8 g8 114
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3

Figure 42: Channel coding and multiplexing example for multiplexing of 64 kbps data and 3.4 kbps data

ETSI
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Table 37: Physical channel parameters for multiplexing of 64 kbps packet data and 3.4 kbps data

Midamble 512 chips
Code & time slots SF16 x 5 codes x 1 time slot
TFCI 16 bit
TPC 0 hit
42.1.3.2.6 Example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: Thisexampleis corresponding to multiplexing of AMR speech, 64/128/144/384 kbps packet and DCCH.
Table 38 shows example of physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data.

12.2 kbps daa 12.2 kbps daa Packet data Packet data 3.4 kbps daa
< > < > <«

< > <4 >
|#1a|#2a|#lb|#2b||#lc|#20| |#1a|#2a|#lb|#2b|#lc|#20| | # || # || # || # |

TrCH
multiplexing
#la
2 interleaving | | | |
# feee| ap || m ees| wp || s feee| s || 1 |eee| |
Physica channd
mapping r
SF=16 MA| MA MA| MA
NDl ° NDl NDl Y NDl NDl NDl NDl NDl
° ) ° °
[
MA MA MA MA
NDl NDl NDl NDl NDl NDl NDl NDl
TIMAT TIMA|T TIMA|T TMA[T
\ Np, 8 8 Np2 Np, 8 8 Np2 Np, 8 8 Np2 Np, 8 8 Np2
Radio frame #i Redio frame#i+1 Radio frame# i+2 Redio frame#i+3
TFCI

Figure 43: Channel coding and multiplexing example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

ETSI
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Table 38 Physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

56

Data rate No. of No. of physical channels with Midamble NTEc Ntpc
(kbps) timeslots SF16 per used TS length
64 1 5 512 chips 16 0
128 1 8 256 chips 16 0
144 1 9 256 chips 16 0
384 3 8 256 chips 16 0

ETSI
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4.2.2 Uplink
4.2.2.1 RACH
Table 39: Parameters for RACH
Transport block size Nrach=168 bit
CRC 16 bit
Coding CC, coding rate = 1/2
TTI 10 ms
Midamble 512 chips
Codes and time slots SF =16 x 1 x 1 time slot or
SF =8 x1 x1time slot
TFCI 0 bit
TPC 0 bit
Transport block
CRC attachment Neace e ]
CRC
o NracH_TB 16 &,
Tail bit attachment
¢ Tail
Convolutional Nract 1e +16 8 ™
coding R=1/2
Rate matching 2* (Nracr T8 +24)
an interleavi ng 2* ( NracH_1e +24)+NRracH ru
Physi _Ca| channel 2% (Nrac_18 +24)+NracH_rv
mapping
SF=16 or SF=8
PRACH Data
< Timeslot x >
Figure 44: Channel coding and multiplexing example for PRACH
4.2.2.2 Example for DCH
42221 DCH-> Radio frame segmentation
See4.2.1.4.2.

ETSI
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42222 TrCH multiplexing -> Physical channel mapping

422221 Example for Stand-alone mapping of 3.4 kbps data
NOTE: Thisexample can be applied to Stand-alone mapping of DCCH.

3.4 kbps data
< ﬁ
#1 #2 #3 #4
nd ; A 129+NR|\/|1=226 129+NR|\/|1=226 129+NRM1:226 129+NR|\/|1=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

|E| TPC TFCI

Figure 45: Channel coding and multiplexing example for Stand-alone mapping of 3.4 kbps data

ETSI
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422222 Example for multiplexing of 12.2 kbps data and 3.4 kbps data

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

<< > < > <

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

#la #1b #lc #1 #2a #2b #2c #2 #la #1b #1c #3 #2a #2b #2C #4
2" interleaving
Physical channel 452 452 452 452
mapping

SF=8 TIMA|P|T TIMA|P|T TIMA|P|T TIMA|P|T
228 8 28 224 228 8 28 224 228 8 28 224 228 8 28 224
Radio frame #i Radio frame #i+1 Radio frame # i+2 Radio frame # i+3

|E| TPC TFCI

Figure 46: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 3.4 kbps data

Table 40: Physical channel parameters for multiplexing of 12.2 kbps data and 3.4 kbps data

Midamble 512 chips

Codes and time slots SF8 x 1 code x 1 time slot
TFCI 16 bit

TPC 2 bit

ETSI
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42.2.2.2.3 Example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

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

Table 41 shows example of physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data.

Packet data 3.4 kbps data .
< > < )
| || [ [ | (=)= [» L=
multiplexing l W /
| m | = | | w
2" interleaving
Physical channel
mapping
288kbps  op=g FrmAle]T] [rmAle[7] [TimalP[T] [T[mAJPT]
packet data 2286 8 28 24 28 8 28 24 26 8 28 24 28 8 28 224
57.6kbps oo, Frmalel] [rmAle]] [T{malP[] [rmalP]r]
packet data 56 8 28 a8 56 8 28 8 456 8 28 48 456 8 28 a8

Figure 47: Channel coding and multiplexing example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

Table 41: Physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

Midamble 28.8/57.6 kbps 512 chips

Codes & time 28.8 kbps (SF8 x 1 code) x 1 time slot
slots 57.6 kbps (SF4 x 1 code) x 1 time slot
TFCI 16 bit

TPC 2 hit

ETSI
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422224
NOTE:
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Example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

This example can be applied to multiplexing 64/128/144/384 kbps packet data and DCCH.

Table 42 shows example of physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data.

TrCH
multiplexing

2" interleaving

Physical channel

mapping

SF=4
64 kbps
packet data  gr_1g
128 kbps SF=2
packet data

SF=2
144 kbps
packetdata  g—qg

SF=2
384 kbps SE=2
packet data

SF=2

Packet data

Packet data

3.4 kbps data

ETSI TR 125 944 V3.5.0 (2001-06)

>

# I #

> <
[

1|

# |

| e

w || = |

[ = |

/

| =

RE | = |
M| M| M| Ima)
758 758 758 758 758 758 758 758
[TmAlP{T] [TmAlelT] [TjmAlelT] [TmAlelT]
114 8 28 112 114 8 28 112 114 8 28 112 114 8 28 112
[Tmale{| [TImalP[T] [T{male[T] [rmAle[]
%6 8 28 1004 | 10% © 28 1004 . 106 8 28 1004 : 1096 8 28 104
ma| ma| Al M|
1104 1104 1104 1104 1104 1104 1104 1104
[TmAlPT] [TmAlelT] [rjmAlelT] [TmAlelT]
0 8 28 1% 0 8 28 1% 0 8 28 1% 0 8 28 1%
M| M| ma| M)
A oA Tiod T4 T4 Tid T4 oA
M| M| ma| M)
A oA Tiod T4 T4 Tid T4 oA
[[mA[[T] [T[mAlP[T] [Tjmale[T] [[mAl]T]
8 28 1024 8 28 1024 1040 8 28 1024 1040 8 28 1024
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3

Figure 48: Channel coding and multiplexing example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data
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NOTE:
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Table 42: Physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Midamble 64 kbps 512 chips
128 & 144 & 384 256 chips
kbps
Codes & time 64 kbps {(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot
slots 128 kbps (SF2 x 1 code) x 1 time slot
144 kbps {(SF16 x 1 code) + (SF2 x 1 code)} x 1 time slot
384 kbps SF2 x 1 code x 3 time slot
TFCI 16 bit
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 144kbps. (SF16 x 1 code x 1 timeslot) + (SF2x 1 code x 1 timeslot)

for 144kbps:. (SF1 x 1 code x 1 timeslot)
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4.2.2.2.2.5
NOTE:

This example can be applied to multiplexing ISDNs data and DCCH.
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Example for multiplexing of 64 kbps data and 3.4 kbps data

Table 43 shows example of physical channel parameters for multiplexing of 64 kbps data and 3.4 kbps data.

ETS
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64 kbps data 64 kbps data 3.4 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 1202 1202 1202 1202
mapping
SF=4 MA MA MA MA
488 488 488 488 488 488 488 488
SF=16 TIMA|P|T TIMA|P|T TMA|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
Figure 49: Channel coding and multiplexing example for multiplexing of 64 kbps packet data and 3.4 kbps data
Table 43: Physical channel parameters for multiplexing of 64 kbps packet data and 3.4 kbps data
Midamble 512 chips
Codes & time slots {(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot
TFCI 16 bit
TPC 2 bit
NOTE: Asan additional example, physical channels can aso be mapped without using multicode per timeslot, e.g.
for 64kbps. (SF16 x 1 code x 1 timeslot) + (SF4 x 1 code x 1 timeslot)
for 64kbps:  (SF2 x 1 code x 1 timeslot)
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