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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 this text, constitute 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]

(2]
(3]
[4]
(5]
[6]

[7]
(8]
[9]
[10]

3GPP TS 25.211:

(FDD)".

3GPP TS 25.212:
3GPP TS 25.213:
3GPP TS 25.214:
3GPP TS 25.215:

3GPP TS 25.221
(TDD)".

3GPP TS 25.222:

3GPP TS 25.223

3GPP TS 25.224:
3GPP TS 25.225:

"Physical channels and mapping of transport channels onto physical channels

"Multiplexing and channel coding (FDD)".
" Spreading and modulation (FDD)".
"Physical layer procedures (FDD)".

"Physical layer — Measurements (FDD)".

: "Physical channels and mapping of transport channels onto physical channels

"Multiplexing and channel coding (TDD)".

. "Spreading and modulation (TDD)".

"Physical layer procedures (TDD)".

"Physical layer — Measurements (TDD)".

3

BCH
CC
CCPCH
CRC
DCH
DCCH
DL
DPCH
DPCCH
DPDCH
FACH
FDD
MA
Mcps
PCCPCH
PCH

Abbreviations

For the purposes of the present document, the following abbreviations apply:

Broadcast Channel

Convolutional coding

Common Control Physical Channel
Cyclic Redundancy Code
Dedicated Channel

Dedicated Control Channel

Downlink

Dedicated Physical Channel
Dedicated Physical Control Channel
Dedicated Physical Data Channel
Forward Access Channel

Freguency Division Duplex

Midamble

Mega Chip Per Second
Primary Common Control Physical Channel

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 I ndicator
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

4111 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



3GPP TR 25.944 version 3.2.0 Release 1999 7 ETSI TR 125 944 V3.2.0 (2000-09)

Transport block

CRC, and Tall 246
attachment

¢ crc|Tail

Convolutional 246 6 8
coding R=1/2

v

Rate Matching 540

’

1% interleaving 540

v

Radio frame 40
segmentation

nd ‘L - 210 270
2% interleaving

v

Physical channel & % % 270 i i 210
PCCPCH e o o E e o o
18 18 18 18 18 18
SI ot
< Radio frame >4 Radio frame >

Figure 1: Channel coding for BCH

ETSI



3GPP TR 25.944 version 3.2.0 Release 1999 8 ETSI TR 125 944 V3.2.0 (2000-09)

41.1.2 Example for PCH and FACH
Table 2: Parameter examples for PCH and FACH
PCH NpcH=64 or 240 bits
Transport block size FACH1 360 bits
FACH2 168 bits
PCH 64*Bpch Or 240* Bpcn bits (Bpch=0, 1)
Transport block set size | FACH1 360*Brachz bits (Brach1=0, 1)
FACH2 168*Brach2 bits (Brach2=0, 1, 2, 3)
Coding PCH, FACH2 | CC, coding rate =1/2
FACH1 TC
TTI 10 ms
The numbers of codes 1
SF 64

ETSI
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PCH FACH1 FACH2
Transport block
CRC attachment Necre %0 168
CRC CRC CRC
Nech T8 16 360 16 168 16
TrBk Bpcn TrBks Beach: TrBks Brach2 TrBks
concatenation (Brc =0,1) (Bracr =0,1) (Bracrz =0,1,2,3)
Tail bit attachment (Necy, 15+16) * Becy 376* Bracrs 184* Beaco
for CC
¢ Tail Tal

Neci 16+16) * Bpcr 8*Bpcriv. 376" Bacws 184* Bracyz 8* Braciz/30
CCR=12o0rTC )
Tail bit attachment 2 (Nec e +24) * Beon 3 1128* Bragun 2¢(184* Bracyir*8* Breacra/30)
for TC

¢ Tail
: U28* Bacn 12" Brags
Rate matching :
TrCH multiplexing | [2(Necrra #24) Necu rul* Bron - £ 7 (1140+Npcrs ) Braos /2" (184 Bracuz*8* (Bracud30)*Neacrz s Bracid)
| n%rtl on Of DTX [2*(Npcr 18 +24)+ Npcr_rwl* Bpcr + (1140+Npachy rw)* Brachi + 2% (184* Brachz+8* Brac2/30)+Nracz rv™* Brach2/30
indicalion
2nd interleavi ng [2* (Npcr_te +24)+ Necr_rml* Beon + (1140+Ngac1 rm)* Bracha + 2% (184* Brachz+8* Bracnz/30)+Nrachz ru* Brachz/30+Nscerer_oi
Phyg cal channel [Z*QIPCH,TB‘%Z“)* ’{fﬁg':HjM]* Becn + (1140+Neac1 rm)* Bracha + 2% (184* Brachz+8* Bracnz/30)+Nrachz ru* Brachz/30+Nsceret o
mapping R AU
1 2 3 e 6 6 o o o o o o o o o o o o o |15
SCCPCHl%Z300000000000000..15
< >

Radio frame

NsccreH_Trel

OO

TFCI

Figure 2: Channel coding and multiplexing example for PCH and FACH
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41.1.3 Example for DCH
41131 DCH-> Radio frame segmentation
41.13.1.1 Example for 3.4 kbps data

NOTE: Thisexample can be applied to DCCH.

NOTE: Inthisexample, itisassumed 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
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Transport block]
CRC attachment 148
CRC
148 16 bits
TrBk concatination B TrBks (B =0,1)

. 164*B
Tail bit attachment

Y Tail

Convolutiona 164*B 8B,
coding R=1/3

{

Rate matching 516°B

Insertion of DTX (516+Ngrw)*B
indication*

{

1% interl eaving (516+Nr)* B+Nos
Radio frame (516+Nrwi)* B+Np,
segmentation f i -
#1 #2 #3 #4

[ [ [ [
(129+NRM)*B+ND|]/4 (129+NRM)*B+ND|]/4 (129+NRM)*B+ND|]/4 (129+NRM)*B+ND|]/4

To TrCh Multiplexing

* Insertion of DTX indication is used only if the position of the TrCHsin the radio frameis 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 N1rcHa=0, 39 or 81bits
TrCH#b Ntrchb=0 or 103 bits
TrCH#c Ntrche=0 or 60 bits
TFCS #1 NTrCHaZBl, NTrCHb:103, NTrCHc:60 bitS
#2 N1rcHa=39, N1rchb=0, N1rchc=0 bits
#3 NtrcHa=0, N1rchb=0, Ntrchc=0 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 TrChib TrChic
CRC attachment* Nrrcra Nrrcrp NrrcHe
¢ CRC
Tall b|t attachmeﬂt* NTrCHa 12 NTrCHb NTrCHc
¢ Tail Tail Tail
Convolutiona Nrcnatl2 8 % Nrcwp 8 NT}"cgb/103 Nrche 8% NTrCHJGO
coding R=1/3, 1/2 ; "
Rate matching 3*(Nmewat20) 3* (Nrchs+8* Nircn/103) 2* (Nmionct8* Nrnd/60)
Insertion of DTX 3* (Nrrcrat20)+Newa 3*(NrrcHot8* 2* (Nrronct8*
indication Nrrcrn/103)+Nrwi N1cHo/ 60)+Nrum
l 3* (Ntrcrat20)+NruatNois 3* (Nrrcrpt+8* 2* (Nrrcnct8*
15( interleavi ng Nirrchb/ 103)+Ngrumb+Nbib N7rchd/60)+NrmctNpic
Radio frame K (NTrCHa+2:O)+NRMa+ ;\lDll 3*(Ngcrpt+8* : 2* (NT'CHC+8* :
segmentation i NrrcHn/ 103 E+NRMb+NI5Ib N1rchd/ 60)#NrmctNpic
#la #2a #1b #2b #1c || #2c
NRFa NRFa NRFb NRFb NRFC NRFC

Nrra = [3* (NTrcHat20) +NrvatNpia] /2
Nreb = [3* (N1rcrnt8* Nrren/103)+ Nrwo+Npin) /2

Nrre = [2* (NTronet8* Nrrcno/60)+ NrmctNpic) /2
To TrCh Multiplexing

* CRC and tail bitsfor TrCH#a s attached even if Ny,cnx=0 bits since CRC parity bit attachment for 0 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 >76
CRC
576 16
ek B TrBks
concatenation (B=0,1,,, or 4)

|

Turbo coding R=1/3

/

Tail bit attachment

y Tail

592* B

1776*B

Rate matching 1776*B 12+ [B/4E,
1% interleaving 1776* B+12*[B/43+Ngw
Radio frame 1776" B +12* (B/403 Ny
segmentation
#1 H#H2 #3 #4
(1776° B +12 (1776 B +12 (1776 B +12 (1776 B +12

*[BJA3FNgy)/4 *[BJA3FNgy)/4 *[B/4A3Nry)/4 *[B/4T3FNrw)/4

To TrCh Multiplexing

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

NOTE: Inthisexample, itisassumed 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 bhits
64 kbps 336*B bits (B=0, 1, 2, 4)
;Z“;gg” 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
ek B TrBks
concatenation (B=0,1,2,4,8,9)
*
Turbo coding R=1/3 28
1056*B

Tail bit attachment

y Tail

Rate matching 1056*B 12* EIBIQ"EL_‘”'

/

1% interleaving

1056* B+12*B/93Nrwm

Radio fgne 1056* B +12* (B/9(3FNgrm
segmentation

#1 #2
(1056* B +12* (B/93-Nrw)/2 (1056* B +12* (B/95-Nrw)/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 bhits

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, 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 3%
CRC
336 16
Bk B TrBks
concatenation (B=0, 1, 2, 4, 8, 12)
Turbo coding R=1/3 328
1056*B

Tail bit attachment

y Tail

Rate matching 1056*B 12+ EIB/IQ,_[%
1% interleaving 1056* B+12*[B/123Ngu

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

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 attachment 336
CRC
336 16

TrBk B TrBks
concatenation (B=0,1,2,4,8,12,24)
Code block 352-B.
segmentation -
Turbo coding R=1/3 176* B 176* B

. . 28* B *
Tail bit attachment 528 528" B

y Ta Tl
Rate matching 528" B 12*[B/241] 528* B 12* [B/240]
1% interleaving 1056* B+24* [B/24 Ny
Radio frame 1056* B+24* IB/240H+ Ny
segmentation
#1 #2
(1056* B +24* [B/243Ngy)/2 (1056* B +24* [B/243FNgy)/2

To TrCh Multiplexing

Figure 8: Channel coding and multiplexing example for 384 kbps packet data in case of TTI=20 ms
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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 L ) #4
CRC attachment 640 640 .
#1 CRC|le @ o #4 CRC
TrBk 640 16 640 16
concatenation f f
2624

Turbo coding R=1/3

V

Tail bit attachment

| | gTai|

7872

Rate matching 7872 12+
1% interleaving 7884+Nry
Radio frame 7884+Ngy,
segmentation :
#1 e o 0 o #H4
(7884+Ngy)/4 (7884+Ngy)/4
To TrCh Multiplexing

Figure 9: Channel coding and multiplexing example for 64 kbps data
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41132 TrCh multiplexing -> Physical channel mapping

4.1.1.3.2.1 Example for Stand-alone mapping of 3.4 kbps data
NOTE: Thisexample 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.

< 3.4 kbps data >

#1 #2 #3 #4
129+NRM 14=150 129+NRM 14=150 129+NRM 14=150 129+NRM 14=150

2 interleaving

Physcal channel ::"11 150 A"-ZX.‘ 150 150 150
mapping o o o o o o o o o o o o l?s
o o o o o o e o o e o o
15 ksps DPCH > Py <> Py
® % CRNean Ll CFN=4N+1 Ll CFN=4N+2 Ll CFN=4N+3 — »
I:I Pilot symbol
IRize

Figure 10: Channel coding and multiplexing example for stand-alone mapping of 3.4 kbps data

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

Symbol rate Nipilot Nrrci Ntpc Ndata1 Ndataz
(ksps) (bits) (bits) (bits) (bits) (bits)
15 8 0 2 2 8
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41.1.3.2.2 Example for multiplexing of 12.2 kbps data and 3.4 kbps data
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

< > < > 3.4 kbps data
| #la | #2a | #1b | #2b | #1c | #2c || #la | #2a | #1b | #2b | #1c | #2c | | #1 | #2 | #3 | #4 |
TrCH
multiplexing
#la | #1b | #lc | # #a | #2D | #2c | #2 #la | #1b | #lc | #3 #a | #2b | #2c | #4
2" interleaving
Physical channel 510 510 510 510
mapping IIZI o o o o o o EEIZI o o o o o o E
T - e o s TN =+ o s 1
30 kspsDRCH EL CFN=4N ;i o CFN=4N+1 ;i ot CFN=4N+2 ;i o CFN=4N+3 — 5

I:I Pilot symbol TPC

vz

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
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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: Thisexample 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 >
[ m ] w | w ][ w | ] | .| [ m |
TrCH
multiplexing l W /

Insertion of DTX

# | n # | #® | #3 = #4 | |
indication IA 2 A.

2" interleaving

Physical channel

mapping ZIEI

DPDCH |ooo |ooo |ooo |
&
e— CFN=AN — p¢—— CFN=4N+1— p¢—— CFN=AN+2— pe CFN=4N+3—
|:| Pilot symbol TFCI&TPC

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 NtECH 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
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41.1.3.2.4 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 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 >
[ m [ e [ w [ = ] [a] [&] [s]| [~ ]
TrCH
multiplexing l W /
#1 | | #2 | w2 | #1 | # | #2 | w |
Insertion of DTX
indication
Physical channel
segmentation " . ” P " 4P #1 #p
2" interleaving
#1 #P #1 #P #1 #P #1 #P
Physical channe R By By B
#1‘-|ooo' -:|ooo: -:|ooo: ::|ooo:|
° °
DPDCH : : s
# (0 e« [TUININ <« [TRINTH << [TRIQTH << [T0
<S|Ot— CFN=4N — p4¢——CFN=4N+1 —  p¢——CFN=4AN+2 — p¢—— CFN=AN+3 ——»
|:| Pilot symbol TECI&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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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 Noilot Nreci Nrec Ndata1 Naata2
(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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41.1.3.25 Example for multiplexing of 64 kbps data and 3.4 kbps data
NOTE: Thisexample can be applied to multiplexing ISDNs 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 o»n L o» . oms || om» | A [ e [[ s [[ m |
rCH
multiplexing l W /
| #1 | a || # | = || 43 | ® || 44 | wm |

Insertion of DTX
indication

2" interleaving

Physical channel
mapping EI

120 ksps DPCH

<>
d CPNTAN b CFN=AN+1 — pe— CFN=4N+2 — e CFN=4N+3 — »

|:| Pilot symbol | TFI&TPC
Figure 14: Channel coding and multiplexing example for multiplexing of 64 kbps data and 3.4 kbps data

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
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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| #oalsibluobluicliec] |#1alsoalbluablaclied | w1 | w2 || m || w2 |
TrCH
mrultiplexing l >/

walmblrrc] w1 [#a| |wealpeplred w2 #2] |mapolmc w1 [#8] |wea wobloc| w2 |#4|

Insertion of DTX
indication

Physical channel
segmentation

2" interleaving

Physical channel

mapping
° ° °
DPDCH : : °
N N N N N N N
#P |§ | e o o e o o i e o o o o o |
<>

<S|0t— CFN=4N —p«———CFN=4N+1 —— p¢—— CFN=4N+2 ———p4¢—— CFN=4N+3 ———»

|:| Pilot symbol | TFaiaTPC

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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4121

Uplink

Example for RACH
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Table 15: Parameter examples for RACH

Transport block size NracH=168 or 360 bits
CRC 16 bits
Coding CC, coding rate = 1/2
TTI 10 ms
Minimum spreading factor 32
Transport block
CRC attachment Neacy
l4 CRC
N 16
Tail bit attachment menTe
v Tail|
Convolutional Nraci 18 +16 8 ™

coding R=1/2

/

Rate matching

2*(NracH_ts +24)

/

2" interleaving

2*(Nracn_te+24)+NRracH_rv

Physical channel
mapping

2*(Nracn_t8+24)+NRracH_rv

PRACH Data

<

Figure 16: Channel coding and multiplexing example for PRACH

Radio frame
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4.1.2.2 Example for DCH
41221 DCH -> Radio frame segmentation
41.2.2.1.1 Example for 3.4 kbps data

NOTE: Thisexample can be applied to DCCH.

NOTE: Inthisexample, itisassumed 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 bloc
CRC attachment 148
CRC
148 16
\
TrBk concatenation B TrBks (B =0,1)
Y 164

Tail bit attachment

{ Tall

Convolutional 164*B 5B
coding R=1/3 '
1% interleaving 516°'B
Radio frame : 51§*B
segmentation : :
#1 #2 |
" *
Rate matching 129°B % 129°B |
" w || w | om
129*B +Ngrwm1 129*B +Ngru2 129*B +Ngus 129B +Nrwa

M

To TrCh Multiplexing

Figure 17: Channel coding and multiplexing example for 3.4 kbps data
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41.2.2.1.2 Example

NOTE:

for 12.2 kbps data

29

This example can be applied to AMR speech.

Table 17: Parameter examples for 12.2 kbps data

ETSI TR 125 944 V3.2.0 (2000-09)

The number of TrChs

3

Transport block TrCH#a N1rcHa=0, 39 or 81bits
size TrCH#b Nrrchb=0 or 103 bits
TrCH#c N1rcHe=0 or 60 bits
TFCS #1 N1rcHa=81, N1rcib=103, NtrcHc=60 bits
#2 N1rcHa=39, Nt1rchb=0, N1rchc=0 bits
#3 NrrcHa=0, Nrrchb=0, Ntrchc=0 bits
CRC 12 bits (attached only to TrCh#a)

CRC parity bit attachment for O 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 | TrCch#a TrCh#b TrChé#c
CRC attachment* NrcHa Nrecrb Nrche
¢ CRC
Tail bit attachment* Nricra 12 NrcHb NrrcHe
Tail Tail Tail
Convolutional Nrronat12 8 %

coding R=1/3, 1/2

Radio frame
equalization

|

1¥ interleaving

y

Radio frame
segmentation

{

Rate matching

3*( NticHat20)

3*( NticHat20)

1

3*( Nrrcrat20)+1*
DNTrCI-:'a / 8]-D

#la #2b

N RFa NRFa

#la #2b

NrratNrv_1a NrratNrw_2o

Nrcp  8*Nivgrn/103 Nrcre 8* N'Tl:rCHc/ 60

3*( Nrichot8* Nrrcnn/103) 2% ( NtrcHet8* Nridnd/ 60)

3*( Nrrcrpt8* Nricnn/103) 1 2* ( Nrcret8* Nvicnd/ 60)

3 : 2* ( Nricrg+8* N/ 60)
Nriérot8* Nrreri/ 103)+1* N ¢ '; :
#1b #2b #1c #2¢
Nreb Nrrb Nrre Nrrc
#1b #2b #1c #2C
Nrro+Nrv_1b Nrrot+Nrm_2n Nrec+Nrw NrrctNru_
1c 2c

Nrra=[3* ( Nrrchat20)+1* Nmica /810)/2
Nreb=[3* ( Nrchbt8* Nrrcrn/103)+1* Nyrcn/ 103] /2
Nrec= Nrrcret8* Nricid 60

To TrCh Multiplexing

* CRC and tail bits for TrCH#a s attached even if Nt,cp=0 bits since CRC parity bit attachment for O bit transport

block is applied.

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

/

Tail bit attachment

1776* B

¢ Tail
1% interleaving 1776" B 12+ B4l
Redio frame 1776* B 312" (BJ4T)
segmentation
v #1 #2 #3 #4
Rate matching 7768 i (7/6'B i (1776°B i, (1776'B
VB4 L +I12FBADA 1L +124(BIAD/A 1L +12¢[B/AD)/4
#1 #2 #3 #4
(176" B+12 (1776* B+12 (176" B+12 (176" B+12

*EB/4D/4+NR|V|1 *[B/4D/4+NRM2 *[B/4D/4+NRM3 *EB/4D/4+NRM4

To TrCh Multiplexing

Figure 19: Channel coding and multiplexing example for 64/128/144 kbps packet data
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41.2.2.1.4 Example for 64/128/144 kbps packet data
NOTE: Inthisexample, itisassumed 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 bhits
Transport block 64 kbps 336*B bits (B=0, 1, 2, 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

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

Turbo coding R=1/3 i 2B

{

Tail bit attachment

v Tail

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

1056* B

Radio frame
segmentation

¢ #1

Rate matching (1056* B +12*[B/9[)/2

1056* B #12* B/90]

#2
(1056* B +12* [B/9D)/2

#1
(1056* B +12* (B/90)/2+Ngrm1

#2
(1056* B +12* (B/90)/2+Ngrm2

To TrCh Multiplexing

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

ETSI



3GPP TR 25.944 version 3.2.0 Release 1999 32

4.1.2.2.1.5 Example for 384 kbps packet data
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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 20: Parameters for 384 kbps packet data
The number of TrChs 1
Transport block size 336 bhits
Transport block Set size [ 384 kbps [ 336*B bits (B =0, 1, 2, 4, 8, 12, 24)
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms
Transport block
CRC attachment 336
CRC
336

TrBk concatenation

!

B TrBks

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

Code block 355*B,
segmentation
l 176* B 176* B
Turbo coding R=1/3
* %
Tail bit attachment 528" B 528* B
i‘ Tail Tail
1% interleaving 528* B 12+ B/24(] 528* B 12+ [B/240]
Radio frame 1056* B +24* [B/240]
segmentatlon
i‘ #1 #H2
Rate matching (1056* B +24*[B/240)/2 (1056* B +24*[B/240)/2
#1 #2

(1056* B +24* [B/240)/2+Nrw1

(1056* B +24* [B/240)/2+Ngw2

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 ' o0 .
! #1 CRC|® o ® 44 CRC
TrBk : 640 16 : 640 16 |
concatenation
. : 2624
Turbo coding R=1/3
7872

Tail bit attachment

‘L Tail
1% interleaving : 7872 12
Radio frame 7884
segmentation
#1 e o 0 HA
Rate matching 1971 1971
#1 e o o HA
1971+Nrm1 1971+Nrma

To TrCh Multiplexing

Figure 22: Channel coding and multiplexing example for 64 kbps data
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41222 TrCH multiplexing -> Physical channel mapping
4.1.2.2.2.1 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 V3.2.0 (2000-09)

< >
#1 #2 #3 #4
an |nter|eav|ng 129+Ngrm1=150 129+Ngrm2=150 129+Nrw3=150 129+Ngrms=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 #2¢c #la #2a #1b #2b #1c #2¢c #1 #2 #3 #4
TrCH
multiplexing
#la #1b #1c #1 #2a #2b #2¢c #2 #la #1b #1c #3 #2a #2b #2c #4

2" interleaving

Physical channel
mapping
60 ksps DPDCH

600

600

600

600

4+——— CFN=4N — > «—— CFN=4N+]l ———p«—— CFN=4N+2 ———p4—— 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: Thisexample 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
# # #3 #4 #1 # #3 #4
TrCH
multiplexing l W /
# # # # # # #4 #4

2 interleaving

Physical channel
mapping

DPDCH

«—— CFN=4N ___ _p ¢ CFN=4N+1 —  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
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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 #H2 #1 #2 #1 #2 #3 #4
TrCH
multiplexing l ’W /
#1 #1 #H2 #2 #1 #3 #H2 #4
2 interleaving
Physical channel
mapping
DPDCH

«—— CFN=4N — __p—— CFN=4N+1 —p«——— CFN=4N+2 —p4——— 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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41.2.2.25 Example for multiplexing of 64 kbps data and 3.4 kbps data
NOTE: Thisexample can be applied to multiplexing ISDNs data and DCCH.
64 kbps data 3.4 kbps data
—
#1 #2 #3 #4 #1 #2 #3 #4
multiplexing
#1 #1 #2 #2 #3 #3 #4 #4
2" interleaving

Physical channel
mapping

240 ksps DPDCH

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

Figure 27: Channel coding and multiplexing example for multiplexing of 64 kbps data and 3.4 kbps data
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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: Thisexampleis corresponding 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
s > < s > < > < > e

#la|#2a|#1b|#2b[#1c|#2c| |#1la|#2al#1b|#2b|#1c|#2c #1 #2 #1 #2 #1||#2 || #3 || #4
TrCH
multiplexing i /
#lal#1b #lal#1bl#1c #2a#2bl#2c #4

2" interleaving

Physical channel
mapping

DPDCH

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

421 Downlink

4.2.1.1 BCH
Table 25: 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 x 1 x 1 time slot
TFCI 0 bit
TPC 0 bit
Transport block
CRC, and Tail 246
attachment :
¢ CRC|Tail
Convolutiona 246 6 8
coding R=1/2
1% interleaving 540
Radio frame 540
segmentation ’
Rate Matching 270 270
2"interleaving | 244 244
Physical channel 244 24:....
SF=16 MA MA
122 512 122 122 512 122
< Radio framet > < Radio frame#i+1 >

Figure 29: Channel coding for BCH
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42.1.2 Example for PCH and FACH

41

Table 26: Parameters for PCH and FACH

PCH Npch=64 or 240 bits
Transport block size FACH1 360 bits
FACH2 168 bhits
PCH 64*Bpch or 240*Bpcn bits (Bpch=0,1)
Transport block set size | FACH1 360*BracH1 bits (Brach1=0,1)
FACH2 168*Beach2 bits (Brach2=0,1,2,3)
Coding PCH, FACH2 CC, coding rate = 1/2
FACH1 TC
TTI 10 ms
Midamble 512 chips
Codes and time slots SF =16 x 2 x 1 time slot
TFCI 16 bit
TPC 0 hit

ETSI
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PCH FACH1 FACH2
Transport block
CRC attachment Neci_s 360 168
CRC CRC CRC
¢ NpcH_T8 16 360 16 168 16
TrBk
concatenation Becr TrBks Bracr1 TrBks Beacrz TrBks
l (BPCH :0.1) (BFACHl :0,1) (BFACHZ :0,1,2.3)
Tail bit attachment o~ = 16) % Begy 376 Bracm 184* Bracro
for CC
Tail Tail
_ Nec 78 +16) * Bpo 88wi i 376* Bracn & ¢ 184* Brace & Baool3D
Convolutional P Y ;
coding R=1/2 or
TC
Tail it attachment 2*(NpcH_te+24)* Bpen 1128 * Bpeachz 2*(184* Bractz+8* (BracH2/30k
for TC .
Tall
1128 * Bprach1 12* Braciis
Rate matching
¢ [2* (Npcr_te+24)+Necr_rvl*Bren (1140+NgacH1)* Brachi i 2%(184* Bracz+8* Bracrl 30+ Neacz rw* iBraca 30
TrCH multiplexing
¢ [2* (Nech_ts+24)+Nech_ru]* Bren+(1140+Neacrs)* Beacr+2* (184* Beacrz+8* (Beacral 30)+Neacrz_ ru* (Bracrz/30)
2" | nterleaving
¢ [2* (Necr_te+24)+Nech_rm]* Bren+(1140+Neachn)* BFA:C':?» 1+2* (184* Brachz+8* [(Brachz/ 30+Nrachz_rv* Bracrz/ 300
Physical channel
mapping 244. 244.,
¢ Codel i Codem
SF=16 MA MA
I'Zm 122 122 122 122
“ Radofranen  * € Radoframerm >

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

4.2.1.3 Example for DCH
42131 DCH-> Radio frame segmentation
421311 Example for 3.4 kbps data

NOTE: Thisexample can be applied to DCCH.

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

ETSI TR 125 944 V3.2.0 (2000-09)

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

‘l‘ Tail
Convolutional 164*B 8B,
coding R=1/3
1% interleaving 516*B
Radio frame 516%B
segmentation

¢ #1 #2 #3 #4
Rate matching 516*B/4 516*B/4 SI6°B/4 v, SI6'BIA

#1 #2 #3 #4
516*B/4+Ngm1 516* B/4+Ngm2 516* B/4+Ngm3 516* B/4+Ngma
To TrCh Multiplexing

Figure 31: Channel coding and multiplexing example for 3.4 kbps data
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4213.1.2 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 NtrcHa= 0, 39 or 81 bits
TrCH#b N1rcHp= 0 or 103 bits
TrCH#c Ntrche= 0 or 60 bits
Transport block set size #1 NtrcHa=81, N1rcHb=103, N1rcHe=60 bits
#2 NtrcHa=39, N1rcHb=0, N1rche=0 bits
#3 N1rcha=0, N1rchb=0, N1rchc=0 bits
CRC 12 bits (attached only to TrCh#a)
CRC parity bit attachment for O bit transport Applied only to TrCH#a
block
Coding CC,
TTI coding rate = 1/3 for TrCh#a, b
coding rate = 1/2 for TrCh#c
20 ms
Transport block | Trch#a TrCh#b TrChtc
CRC attaChment NTrCHa NTrCHb NTrCHc
¢ CRC
Tail bit attachment Nrmcha 12 NrcHp NrcHe
Tail Tail Tail

Convolutional Nroratl2 8 % Nrcb  8*Nrigu/103 Nriche 8" Nreud60
coding R=1/3, 1/2

Radio frame 3*( NTrCHa+20) 3*( Nrichpt8* Nrcrn/103) 2*(Nrrenet8* Nrrend 60
equalization

:]_St interleavi ng 3*( Nrrchat20)  Nire 3*( Nprcnpt8* Nycu/203)  Nje 2*( Nyrchet8* Nyend 60)

y

Radio frame 3*(Nrcrg20)+Nre 3 (N8t Nricw/103)+#Ne 2 Nrioncd8*Nrvend/60)
segmentation : : : ;
¢ #la #2a #1b #2b #ic || #2c
Rate matching ' ' :
#la #2a #1b #2b #1c #2c
NRFa NRFa NRFb NRFb NRFC NRFC

Ngrra= [3* (N1rcrat20)+NrmarNite] /2
Ngrep= [3* (NTrchpt8* Nrrcrn/ 103)+Ngrmp: Nire] /2
Nrec= [2* (N1rcret8* Nrvcrd/ 60) +Nrwc] /2

To TrCh Multiplexing

* CRC and tail bits for TrCH#a is attached even if Nt,cy,=0 bits since CRC parity bit attachment for 0
bit transport block is applied.

Figure 32: Channel coding and multiplexing example for 12.2 kbps data
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42.13.13 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 (BBZBI?E s or 4)

i

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] .4
mentation i ] -
S #1 #2 #3 || #a |
(1776* B +12 (1776* B +12 (1776* B +12 (1776* B +12
*(B/40)/4 * (B/AD)/4 * (B/AD)/4 * (B/AD)/4
Rate matching
#1 I #2 I #3 I #4 |
(1776* B +12 (1776* B +12 (1776* B +12 (1776* B +12
*[B/AD)/A+Ngy *[B/AD)/A+Ngy * [B/AD)/4+Nry *[B/AD)/4+Ngu

To TrCh Multiplexing

Figure 33: Channel coding and multiplexing example for 28.8/57.6 kbps data
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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 bhits
Transport block 64 kbps 336*B bits (B=0, 1, 2, 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

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

l

Turbo coding R=1/3

352* B

{

Tail bit attachment

1056*B

/

Tail

1% interleaving

1056*B

12°BISH,

{

Radio frame

105!

5> B+12*(B/90]

segmentation

#1

#2

Rate matching

(1056* B +12* [(B/9D)/2

(1056* B +12* (B/9D)/2

#1

#2

(1056* B +12* [B/9FNgw)/2

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

To TrCh Multiplexing

Figure 34: Channel coding and multiplexing example for 64/128/144 kbps packet data
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42.13.15 Example of 384 kbps packet data

NOTE: In thisexampleit 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 bhits
Transport block set size 336*B bits

(B=0,1,2,4,8,12for TTI=10ms,
B=0,1,2,4,8,12,24 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
concatenation B TiBks

(B=0, 1, 2, 4, 8, 12)

l

Turbo coding R=1/3 352" B

Tail bit attachment 10568
¢ Tail

1% interleaving 1056*B 12*[B/12(]
¢ 1056* B+12* [B/120]

Rate matching

1056* B +12*[B/123-Ngu

To TrCh Multiplexing

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

ETSI



3GPP TR 25.944 version 3.2.0 Release 1999 48 ETSI TR 125 944 V3.2.0 (2000-09)

Transport block

CRC attachment 336

CRC
336 16

Bk B TrBks
concatenation (B=0, 1, 2, 4,8, 12, 24)

l

code block
segmentation

352¢-B

¢ 176* B 176* B
Turbo coding R=1/3 i

{

Tail bit attachment

528* B 528* B

Tall Tall
¢ 528* B 12*[B/240) 528* B 12*[B/240

1% interleaving

1056*'B+24*[B/240

‘L (1056* B +24* (B/24D)/2 (1056* B +24* (B/240)/2

Radio frame
segmentation

#1 #2
(1056* B +24* (B/243-Nry)/2 (1056* B +24* (B/2403-Nry)/2

Rate matching

To TrCh Multiplexing

Figure 36: Channel coding and multiplexing example for 384 kbps packet data in case of TTI=20ms
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42.13.1.6 Example for 64 kbps data

NOTE: Thisexample 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
Transport block #1 . #4
CRC attachment 640 640
#1 CRC ver #4 CRC
TrBk concatenation 640 16 640 16
Turbo coding R=1/3 2624
Tail bit attachment 872
Tail
1% interleaving =575 >
Radio frame
segmentation 84
Y #l #4
Rate matching 1971 1971
#1 o #4
1971+Ngy, I97T+Ngy,

To TrCh Multiplexing

Figure 37: Channel coding and multiplexing example for 64 kbps data
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42132 TrCH multiplexing -> Physical channel mapping

42.1.3.2.1 Example for Stand-alone mapping of 3.4 kbps data

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

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

3.4 kbps data

< >
#1 #2 #3 #H4
nd - . 129+Nrm1=228 129+Nrm1=228 129+Nrm1=228 129+Ngrum1=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 14 8 8 114
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3 TECI

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

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 bits per user

TPC 0 bit
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421322 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 | #1b | #2a | #2b | #3a | #3b | | #1 | #2 | #3 | #4 |
TrCH
multiplexing l
#la | #1b | #1c | #1 #2a | #2b | #2c | #2 #la | #1b | #1c | #3 #2a | #2b | #2c | #4
2" interleaving
Physica channel 472 472 472 472
mapping
ma| M| Al ma|
SF=16 122 122 122 122 122 122 122 122
[TwalT] [TwalT] [T[malT] [TwalT]
114 8 8 114 114 8 8 114 114 8 8 114 114 8 8 114
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3 TFCI

Figure 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 bits per user

TPC 0 bit
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42.1.3.2.3 Example for multiplexing of 28.8/57.6 kbps data 3.4 kbps data
NOTE: Thisexample 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
< > < >
# # #3 #4 #1 # #3 #4
TrCH
multiplexing i W /
#1 #1 # # #3 #3 #4 #4
2" interleaving
Physicd channd
mapping
F=16 ( M A |MA |MA MA
NDl °® NDl NDl °® NDl NDl ® NDl NDl °® NDl
° ° ° °
[ ] [ ] [ J [ ]
MA |MA |MA MA
NDl NDl NDl NDl NDl NDl NDl NDl
u¥\u uYu TIMA|T TivAlT
K Npo 8 8 Np2 Np2 3 3 Np2 Np2 8 8 Np2 Np2 3 3 Npo
Radio frame # Radio 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
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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

Np1, Np2 28.8/57.6 kbps 122 bits, 114 bits

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 bits per user

TPC 0 bit
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421324 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 Packet data 3.4 kbps data
< > < > < >
#1 #2 #1 #2 #1 #2 #3 #4
TrCH
multiplexing } W —
#1 #1 #2 #2 #1 #3 #2 #4
2™ interleaving
Physical channel
mapping
’
SF=16 MA MA MA MA
NDl P 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
\ No. 8 8  Np Np: 8 8  Np No. 8 8  No Np: 8 8  Np
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
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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
Np1, Np2 64 kbps 122 bits, 114 bits
128 & 144 & 384 kbps 138 hits, 130 bits
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 bits per user
TPC 0 bit
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421325 Example for multiplexing of 64 kbps data and 3.4 kbps data
NOTE: Thisexample 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 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
\ 14 8 8 114 14 8 8 114 14 8 8 114 14 8 8 114
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3

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

TPC 0 bit
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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
< > <« > <« > < > < -
|#1a|#2a ||#1b||#2b||#1c|#2c| |#1a|#2a ||#1b||#2b||#1c|#2c| | # || w0 | | # || w0 |
;Lil;'pla(ing i /

#la

2" interleaving | | |

# Jeee| || om0 ees| wp || s Jeee| ap || s |ees| |
Physica channel
mapping r
SF=16 M A MA M A MA
NDl NDl NDl Y NDl NDl ° NDl NDl ° NDl
° ) ° °
® ° °
M A MA M A MA
NDl NDl NDl NDl NDl NDl NDl NDl
T MA|T TIMA[T TIMA|T TIMA[T
\ No, 8 8  Np, N, 8 8 Np, N, 8 8 Np, N, 8 8 Np,
Radio frame #i Radio frame#i+1 Radio frame #i+2

Radio 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
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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
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4.2.2 Uplink
4.22.1 RACH
Table 39: Parameters for RACH
Transport block size NracH=168 or 360 bits
CRC 16 bits
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=8x1x1time slot
TFCI 0 hit
TPC 0 bit
Transport block
N
CRC attachment RACH.TE .
CRC
o NracH_ T8 16 -
Tail bit attachment
¢ Tail

Convolutiona NracH_Te +16 8 -

coding R=1/2

/

Rate matching

V

2" interl eavi ng 2* (NracH 18 +24)*+NracH rm

2* (NracH_te +24)

Physi_cal channel 2* (Nracr e +24)+NracH rv
mapping

SF=16 or SF=8

PRACH Data

< Timeslot x

Figure 44: Channel coding and multiplexing example for PRACH
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4.2.2.2 Example for DCH
42221 DCH-> Radio frame segmentation
See 4.2.1.4.2.
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42222 TrCH multiplexing -> Physical channel mapping
422.2.2.1 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
< — >
#1 #2 #3 #4
nd : . 129+NRM1=226 129+NRM1=226 129+NRM1=226 129+NRM1=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

[P| Trc

TFCI

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

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 476 476 476 476
mapping

SF=8 T|MA|P|T TIMA|P|T TIMA(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 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 bits per user

TPC 2 bit
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422223 Example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data
NOTE: Thisexample 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 daa .
< > <« )
# # #3 #4
TrCH
multiplexing l W /
# # #3 #4
2" interleaving
Physica channe
mapping
288kbps  g-g TiMAlP[T TiMA[P[T TIMAlP[T TiMAlP[T
packet ddta 7% 8 28 2% 7% 8 28 2% 7% 8 28 I3 >% 8 28 7
5;?(?5; SF=4 TmalPfr TmAlPfr T MAJPIT TmA[FT
a
P 480 O 28 478 480 B 28 478 480 8 28 478 480 B 28 478

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

ETSI



3GPP TR 25.944 version 3.2.0 Release 1999

65

ETSI TR 125 944 V3.2.0 (2000-09)

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 bits per user

TPC 2 bit
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422224 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 42 shows example of physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data.
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TrCH
multiplexing

2" interleaving

Physicd channéd
mapping

S=4
64 kbps
packet ddta  gr—qg

128 kbps S=2
packet data

=2
144 kbps

packet data  gr—qg

=2
384 kbps =2
packet data

=2

114 8 28 112

114 8 28 12

114 8 28 12

114 8 28 12

T MAJP|T TIMA|PIT rMAPIT TIMA]JPIT
109 8 28 1094 10% 8 238 104 0% 8 28 104 10% 8 28 104
M A M A MA MA
104 104 o4 104 14 1104 14 14
T IMAIPIT T IMAIPIT IT[MA]PIT T IMAIPIT

130 8 28 128

130 8 28 128

130 8 28 128

130 8 28 128

M A M A M A MA
TI04 TI04 T4 TI04 T4 TI04 TI04 T4
M A M A M A MA
1104 1104 1104 1104 1104 1104 1104 1104
T IMA|PIT TMAlIPT IT[MA]P|T T IMA|PIT
1096 8 28 104 1096 8 28 104 1096 8 28 104 1096 8 28 104
! Radio frame #i Radio frame#i+1 ! Radio frame#i+2 Radio frame# 1+3

ETSI

67 ETSI TR 125 944 V3.2.0 (2000-09)
Packet data Packet data 3.4 kbps daa
< > < > < >
#1 #2 #1 #2 #1 #2 #3
#1 #2 #1 #2
MA MA MA MA
483 483 483 483 483 483 483 483
T [MA|P T MA|P[T TIMA|P T IMA|P[T



3GPP TR 25.944 version 3.2.0 Release 1999 68 ETSI TR 125 944 V3.2.0 (2000-09)
Figure 48: Channel coding and multiplexing example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

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 bits per user
TPC 2 bit

NOTE: Asan additional example, physical channels can also be mapped without using multicode per timedot, 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 timedlot)

422225 Example for multiplexing of 64 kbps data and 3.4 kbps data
NOTE: Thisexample can be applied to multiplexing ISDNs data and DCCH.

Table 43 shows example of physical channel parameters for multiplexing of 64 kbps data and 3.4 kbps data.
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64 kbps data 64 kbps data 3.4 kbps data
> < > < >
#1 #2 #1 #2 #1 #2 #3 #4
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|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 bits per user

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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