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1 Scope

This technical report describes examples of channel coding and multiplexing for
physical channels of FDD mode and TDD mode.

2 References

The following documents contain provisions which, through reference in this text,
constitute provisions of the present document.

[1]

3GPP TS 25.211: “Physical channels and mapping of transport channels

onto physical channels (FDD)”

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

3GPP TS 25.212: “Multiplexing and channel coding (FDD)”

3GPP TS 25.213: “Spreading and modulation (FDD)”

3GPP TS 25.214: “Physical layer procedures (FDD)”

3GPP TS 25.215: “Physical layer — Measurements (FDD)”

3GPP TS 25.221: “Physical channels and mapping of transport channels

onto physical channels (TDD)”

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

3GPP TS 25.222: “Multiplexing and channel coding (TDD)”
3GPP TS 25.223: “Spreading and modulation (TDD)”
3GPP TS 25.224: “Physical layer procedures (TDD)”

3GPP TS 25.225: “Physical layer — Measurements (TDD)”

3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the [following] terms and definitions
[given in ... and the following] apply.

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2 Symbols

For the purposes of the present document, the following symbols apply:
<symbol> <Explanation>

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:
<ACRONYM> <Explanation>

BCH
CC
CCPCH
CRC
DCH
DCCH
DL
DPCH
DPCCH
DPDCH
FACH
FDD

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
Frequency Division Duplex
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MA Midamble

Mcps Mega Chip Per Second

PCCPCH Primary Common Control Physical Channel
PCH Paging Channel

PRACH Physical Random Access Channel
RACH Random Access Channel

SF Spreading Factor

SCCPCH Secondary Common Control Physical Channel
TDD Time Division Duplex

TFCI Transport Format Combination Indicator

TPC Transmit Power Control

TrBk Transport Block

TrCh Transport Channel

TTI Transmission Time Interval

UL Uplink
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4 Channel coding and multiplexing examples

Following examples of channel coding and multiplexing is according to reference [2] and [7]. If
there are any contradictions between following examples and the references, this technical report
should be corrected according to the references unless it is clear that the contradiction comes from
error in the references.

Number and variables in following figures show the number of bits in
corresponding fields.

4.1 FDD mode
4.1.1 Downlink
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
Transport block
CRC, and Tall 246
attachment
\ CRC]Tail|
Convolutional 246 6 8 ™.
coding R=1/2
Rate Matching 540
1% interleaving 540
Radio frame 540,
segmentation
i‘ . 270 270
2 interleaving
Physica channe  § % % 270 270
mapping T
rccrer [1][z] o o o [B[L]z] o ¢ o [3]
1187 18 18 18 18 18
gSIot
< Radio frame > Radio frame >

Figure 1: Channel coding for BCH
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Table 2: Parameter examples for PCH and FACH

Coding CC, coding rate = 1/2
TTI 10 ms
The numbers of codes 1
PCH FACH#1 FACH#x
Transport block | w1 |«es | #Bn # feesltBpe| © © @ # [ooe[#Brac
CRC attachment PCH_TB NJ'?CH,TB ’ NEachi T N‘FA‘F:HLT;‘-A,A' NEackx_T NAFA(CH)&T;‘.A.A'
#1 |CRC| eee| #Bpy |CRC #1 |CRC| e |#Bgaci|CRC| © © © #1  |CRC| * ¢ [#Beac|CRC
Ter R PCH_TB NPCH_CR NFCHiTB NPCHfCR NFACHliT NFACHJ;C FACHL_ NFACH L C NFACHxiT NFACHXfC FACHX_ NFACH . C
concatenation
L 2
Code blOCk (Npcr_t8 +Necw_cro)* Bren (Neacra_te +Nrach1_cre)* Bracr (Neachx 18 +Nracrx cre)* Brachx
Segmentatlon
#1 oo #Cpchi #1 ® ® O (4Cich #1 ® ® 0 (4Cich
il bi h (Nec 18 +Npcn cro)* (Necii e +Neeid cro)* (Neacrs te+Nracr cre) (Meachi te+Nracrs cre) (Meachx 18+ Nrachx cre) (Nrackx Te+Nrachx cre)
Tail bit attachment Big Lrcn Breri CrcH *Brachi £CrhcHL *Beacu1 £oFAcHL * Beacrx LoFACHx *Brachx LCFACH
¢ #1  |Tal| ® ® ® | #Cpcn |Tail #1  |Tail| *** | #Cracr |Tail #1  |Tail| *** | #Cracr |Tail
Convolutional 8 8% 8 8% 8 8%
coding R=1/2
Rate match|ng 2*[(Npcr_te +Npcr_cro)* Bpen +8* Ceer] 2*[(Neacra_ts *+Neachi_cro)® 2*[(Neacrx 18 +Nrachx_cro)®
¢ i Beaci +8* Crachi] Beachy +8* CracHx]

TrCH multiplexing

/

Insertion of DTX

indicalion

2" interleaving

2*[(Npcn_te +Npcr_cro)* Been +8*

Crer]+Npch_ru

{ CracH] *Neach rm

£ *[(Nracrz e +Nracr1_cre)* Bracra +8*

§ Cracr] +Neacrx R

:-'2*[(NFACH>LTB +Nracrx_cre)* Brachx +8*

2% (N

7o+ Nror crc+8) + Neow o + Z[Z*( (Neacre + Neacn o)) * Bracn +8} + Neacs ]

/

Physical channel
mapping

SCCPCH

Figure 2:

2% (Neoirs + Neocre +8) + Neow s + Z[Z*{(NWUB + Neacicac) * Braces + 8} + Neacsi_aur] + Nicoren
; 2%(N R LN L g) N 5 [2% (N 4 N0y % BP0 4 g} 4 NP 4 N
21| 3| e o e e 6 6 e ©6 6 o 66 o o o o (15

15

NsccpeH_Tral

Radio frame

AN

TFCI

Channel coding and multiplexing example for PCH and FACH

5
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4.1.1.3 Example for DCH
4.1.1.3.1 DCH-> Radio frame segmentation
4.1.1.3.1.1 Example for 4.1 kbps data

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

Table 3: Parameter examples for 4.1 kbps data

Transport block size 164 bits
Transport block set size 164 bits
CRC 16 bits
Coding CC, coding rate = 1/3
TTI 40 ms
Transport block|
CRC attachment 164 bits
l, CRC
Tail bit attachment 164 16 hits
i‘ Tall
Convolutional 180 8 .
coding R=1/3
Rate matching 564
1% interleaving 564+Nrw
Radio frame 564%Nrm
segmentation 5 y
# # | #3 | 44 |
141+Ngwl4 141+Ngul4 141+Ngul4 141+Ngwl4

\

To TrCh Multiplexing

Figure 3: Channel coding and multiplexing example for 4.1 kbps data
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4.1.1.3.1.2 Example for 12.2 kbps data
<Note: This example can be applied to AMR speech. >

Table 4: Parameter examples for 12.35 kbps data

The number of TrChs 3

Transport block size 81, 103, and 60 bits

CRC 12 bits (attached only to
TrCh#1l)

Coding CC,

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

TTI 20 ms
Transport block | Trch#1 TrCh#2 TrCh#3
CRC attachment 8l 103 60
¢ CRC
Tail bit attachment 81 12 103 60
¢ Tail Tail Tail

Convolutional 93 8 103 8%, 60 8
coding R=1/3, 1/2 E

I

Rate matching 303 333 136
1% interleaving 303+Nrw1 333 +Nru2 136 +Nrws
Redio frame 303 £Npw1 333 +Newz | 136 +Nruws i
segmentation
#a | #b wa || #2b #3a || #30 Nigs = (303 +Nr:)/2
Nrr1 Nrr1 Nrr2 Nrr2 Nrrs Nrrs Nees = (333+ New)/2

NRF3 = (136+ NRM3)/2

To TrCh Multiplexing

Figure 4: Channel coding and multiplexing example for 12.2 kbps data
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4.1.1.3.1.3 Example for 64/128/384 kbps packet data

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

The number of TrChs 1
Transport block size 640 bits
Transport block |64 kbps 640*B bits (B=0, 1)
Size size 128 kbps |640*B bits (B=0, 1, 2)
384 kbps |640*B bits (B=0, 1, 2, ..., 6)
CRC 16 bits
Coding Turbo coding, coding rate =
1/3
TTI 10 ms
Transport blod #1 ceo e
CRC attachment 640 640
#1 CRC| o o @ 4B |cre
TrBk 640 16 640 16
concatenation
Turbo coding R=1/3 656" B
1968*B

Tail bit attachment

| Tail|

Rate matching 1968*B 12 ™
Insertion of DTX 1968* B+12+NRgy
indication

1% interleaving 1968* B+12+Nru+Noy

1968* B +12+Ngw+Np,

M

To TrCh Multiplexing

Figure 5: Channel coding and multiplexing example for 64/128/384 kbps packet data
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4.1.1.3.1.4 Example for 64 kbps data
<Note: This example can be applied to ISDN service.>

Table 6: Parameters for 64 kbps data

The number of TrChs 1

Transport block size 640 bits

Transport block set size 4*640 bits

CRC 16 bits

Coding Turbo coding, coding rate =

1/3
TTI 40 ms
Transport block | # coe
CRC attachment 640 640
#1 CRC|e® o @ #4 |cre

TrBk 640 16 640 16
concatenation

Turbo coding R=1/3 2624

/

Tail bit attachment

V Tal| |

7872

Rate matching 7872 12 .
1% interleaving 7884+Ngy
Radio frame 7880+ Nray
segmentation
#1 e 0o 0o o HA
(7884+Nrm)/4 (7884+Ngrm)/4

To TrCh Multiplexing

Figure 6: Channel coding and multiplexing example for 64 kbps data
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<Note: This example can be applied to Stand-alone mapping of DCCH.>

2™ interleaving

Physical channel
mapping

15 ksps DPCH

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

TR 25.944 v1.0.1 (2000-02)

Table 7: Physical channel parameters for stand-alone mapping of 4.1 kbps data

Symbol rate | Npiot | Ntrci Ntpc | Ndatar | Ndata2
(ksps) (bits) | (bits) | (bits) | (bits) | (bits)
15 8 0 2 2 8

| TPC

4.1 kbps data
#1 #2 #3 #4
141+Ngy /4=150 141+Ngy /4=150 141+Ngy /4=150 141+Ngy /4=150
150 150 150 150
II ZI e o o e O o |}75 II ZI e o o e O o IE
| [ ] [ ] [ ] [ ] [ ] [ J | [ ] [ ] [ ] [ ] [ ] [ ] |
0o kT I
4+— CFN=4N — p¢— CFN=4N+1l — p¢—— CFN=4N+2 —  p¢— CFN=4N+3 ——»

I:IPiIotsymbol
Figure 7: Channel coding and multiplexing example for stand-alone mapping of 4.1 kbps data
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4.1.1.3.2.2 Example for multiplexing of 12.2 kbps data and 4.1 kbps data

<Note: This example can be applied to multiplexing AMR speech and DCCH.>
Table 8 shows example of physical channel parameters for multiplexing of 12.2 kbps data and 4.1 kbps data.

< 12.235 kbps data > < 12.235 kbps data > < 4.1 kbps data
| #la | #1b | #2a | #2b | #3a | #3b || #la | #1b | #2a | #2b | #3a | #3b | | #1 | #2 | #3 | #4 |
TrCH
multiplexing
#la | #2a | #3a | #1 #1b | #2b | #3b | #2 #la | #2a | #3a | #3 #1b | #2b | #3b | #4
2" interleaving
Physical channel 510 >0 >10 >0
mapping EIEI e o o IEEIEI e o o o o o IEEIEI ¢ oo E
T | e o o | ‘ | e o o | e o o | | e o o |
30 ksps DPCH 43—_0? CFN=4N >§_°T CFN=4N+1 ;i o CFN=4N+2 >§ ot CFN=4N+3 —»

I:IPiIotsymbol
Figure 8: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 4.1 kbps data

s

TPC

Table 8: Physical channel parameters for multiplexing of 12.2 kbps data and 4.1 kbps data

Symbol rate | Npilot | Nrci Ntpc | Ndatar | Ndata2

(ksps) (bits) | (bits) | (bits) | (bits) | (bits)
30 4 0] 2 6 28
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<Note: This example can be applied to multiplexing 64/128/384 kbps packet data and DCCH.>
Table 9 shows example of physical channel parameters for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data.

TrCH
multiplexing

Physical channel
segmentation

2" interleaving

Physical channel
mapping

DPDCH

Packet data

Packet data

Packet data

Packet data

4.1 kbps data

TR 25.944 v1.0.1 (2000-02)

w ||

I:I Pilot symbol & TFCI

#1| |ooo | |ooo |ooo | |
[ 3 [
° °
° °
N NN N NN N
#P || © o e L e e e e o o || Il
| iR N NI | 0
<>
slot
«—

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

| TPC

N

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

Table 9: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data

Data rate | Symbol rate No.of Npitot | NrtFCI Ntec | Ndatar | Ndataz
(kbps) (ksps) physical (bits) | (bits) | (bits) | (bits) | (bits)
channel: P
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64 120 8 8 4 4 56
128 240 16 8 8 48 240
384 240 16 8 8 48 240
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4.1.1.3.2.4 Example for multiplexing of 64 kbps data and 4.1 kbps data

<Note: This example can be applied to multiplexing ISDNs data and DCCH.>
| Table 10 shows example of physical channel parameters for multiplexing of 64 kbps data and 4.1 kbps data.

< 64 kbps data > < 4.1 kbps data >
[n e [ w [ = | [ae] e ]s]
multiplexing l W /
#1 | = #2 | = 43 | #4 |

2" interleaving

Physical channel

120 ksps DPCH

<>

S CPNTAN — be CFN=AN4L — e CFN=4N+2 —  pe—— CFN=AN+3 —

[] Pilot symool & TR | TRC

Figure 10: Channel coding and multiplexing example for multiplexing of 64 kbps data and 4.1 kbps data

Table 10: Physical channel parameters for multiplexing of 64 kbps data and 4.1 kbps data

Symbol rate No. of Npitot | Nrtrci Ntec | Ndatar | Ndataz
(ksps) physical (bits) | (bits) | (bits) | (bits) | (bits)
channel
120 1 8 8* 4 20 120
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4.1.2 Uplink
4.1.2.1 Example for RACH

Transport block #1 o oo

CRC attachment NRracH_T8 NracH 8

v #1 CRC|® o o #Bucn  |CRC
TrBk ) NRracH_T8 16 NRracH_T8 16
concatenation
Code block (NracH_te +16)* BracH
segmentation

¢ #1 o b o #CracH
Tail bit attachment Nexcr 1o +16)" Bracrs [Crac (Nt 19 +16)" Bracr [Comcn

v Tl e e e Tal
Convolutional (Nracr 18 +16)* 8 (Neact 18 +16)* 8 ™,
coding R=1/2 Braci/CracH Braci/CracH
Rate matching 2*[(Nracr_te +16)* Bracn +8* CracH]
o interleaving 2*[(Nracr T8 +16)* Bract +8* CracH]+Nrac_rv

Physical channel
mapping
PRACH Data

2*[(Nracn_te +16)* Bracr +8* Crach]+*Nracr rm

Radio frame

Figure 11: Channel coding and multiplexing example for PRACH
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4.1.2.2 Example for DCH
4.1.2.2.1 DCH -> Radio frame segmentation
4.1.2.2.1.1 Example for 4.1 kbps data

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

Table 11: Parameter examples for 4.1 kbps data

Transport block size 164 bits
Transport block set size 164 bits
CRC 16 bits
Coding CC, coding rate = 1/3
TTI 40 ms
Transport bloc
CRC attachment 164
i, CRC
Tail bit attachment 164 16
y Tail
Convolutional 180 8%
coding R=1/3
1% interleaving 564
Radio frame ‘E 564
segmentation i i 1
#1 #2 #3 # |
Rate matching 141 v 141 141 B, 141
#1 I #2 I #3 I #4 |
141Ny 141+Ngy; 141+Ngys 141+Naua

M

To TrCh Multiplexing

Figure 12: Channel coding and multiplexing example for 4.1 kbps data
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4.1.2.2.1.2 Example for 12.2 kbps data
<Note: This example can be applied to AMR speech. >

Table 12: Parameter examples for 12.2 kbps data

The number of TrChs 3

Transport block size 81, 103, 60, and bits

CRC 12 bits (attached only to
TrCh#1l)

Coding CC,

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

TTI 20 ms
Transport block | Trch#1 TrCh#2 TrCh#3
CRC attachment 81 103 60
¢ CRC
Tail bit attachment 81 12 103 60
Tail Tail Tail

Convolutiona 93 8 - 103 8 -, 0 8-
coding R=1/3, 1/2

Radio frame 303 333 136
equalization

1% interleaving 303 i 333 1 136

/

Radio frame 304 1 334 :, 186
segmentation | ; | ; :
¢ #la #1b #2a #2b #3a || #3b

#la #1b #2a #2b #3a || #3b
152+Ngm 12 152+Ngm_1n 167+Ngm 20 167+Nrv 20 68+Ngry_3a 68+Nrm a0

To TrCh Multiplexing

Figure 13: Channel coding and multiplexing example for 12.2 kbps data
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4.1.2.2.1.3 Example for 64/128/384 kbps packet data

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

The number of TrChs 1
Transport block size 640 bits
Transport block |64 kbps 640*B bits (B=0, 1)
Size size 128 kbps |640*B bits (B=0, 1, 2)
384 kbps |640*B bits (B=0, 1, 2, ..., 6)
CRC 16 bits
Coding Turbo coding, coding rate =
1/3
TTI 10 ms
Transport block # ceoe
CRC attachment 640 _ 640
¢ #1 CRC|o o @ 4B |cre
TrBk 640 16 640 16
concatenation
Turbo coding R=1/3 656" B
Tail bit attachment 1968" B
Tall
1% interleaving 1968* B 12
Rate matching 1968 B +12

Figure 14: Channel coding and multiplexing example for 64/128/384 kbps packet data

1968* B +12+Ngwm

M

To TrCh Multiplexing
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4.1.2.2.1.4 Example for 64 kbps data
<Note: This example can be applied to ISDN service.>

Table 14: Parameters for 64 kbps data

The number of TrChs 1
Transport block size 640 bits
Transport block set size 4*640 bits
CRC 16 bits
Coding Turbo coding, coding rate =
1/3
TTI 40 ms
Transport block # oo
CRC attachment 640 o0
¢ # CRC|® ® o | #4 |cre]
TrBk 640 16 640 16
concatenation
Turbo coding R=1/3 2624
7872

Tail bit attachment

{ Tail
1% interleaving 7872 12
Radio frame 7884
segmentation
#1 e o o© #4
Rate matching 1971 1971
#1 | e e | #4
1971+Ngu1 1971+Ngya

To TrCh Multiplexing

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

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

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

2™ interleaving 141+Nry;=150 141+Ngu2=150 141+Nru3=150 141+Ngus=150
Physical channel 150 150 150 150
mapp| ng : i
15 ksps DPDCH

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

Figure 16: Channel coding and multiplexing example for stand-alone mapping of 4.1 kbps data
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4.1.2.2.2.2 Example for multiplexing of 12.2 kbps data and 4.1 kbps data

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

< 12.2 kbps data > < 12.2 kbps data > < 4.1 kbps data >
[ e | wo | a | b | ma | w0 || ma | mb | ma | w0 | wa | 0 | [ ] | B ] ]
TrCH
multiplexing l
#la | #2a | #3a | #1 #1b | #2b | #3b | #2 #la | #2a | #3a | #3 #1b | #2b | #3b | #4
2 interleaving
Physical channel 600 600 600 )
mapping ]
60 ksps DPDCH

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

Figure 17: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 4.1 kbps data
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4.1.2.2.2.3 Example for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data

<Note: This example can be applied to multiplexing 64/128/384 kbps packet data and DCCH.>
Table 15 shows example of physical channel parameters for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data.

Packet data> Packet data Packet data Packet data < 4.1 kbps data >
. | | | | | La [ =2 || ® [[ = |
| = | = | | w

2" interleaving

Physical channel
mapping

DPDCH

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

Figure 18: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data

Table 15: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 4.1 kbps data
Data rate | Symbol rate No.of
(kbps) (ksps) physical
channel
64 240 1
128 480 1
384 960 1
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4.1.2.2.2.4 Example for multiplexing of 64 kbps data and 4.1 kbps data

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

64 kbps data 4.1 kbps data
< > <« >
| om = [ ow | ow | [a [ e [[® |[ = |
TrCH
multiplexing l W /
# | = #2 | = #3 | 44 |

2" interleaving

Physical channel
mapping

240 ksps DPDCH

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

Figure 19: Channel coding and multiplexing example for multiplexing of 64 kbps data and 4.1 kbps data
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4.2.1 Downlink
4.2.1.1 BCH
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Table 16: Parameters for BCH

Transport block size 246 bits
CRC 16 bits
Coding CC, coding rate = 1/2
TTI 20 ms
Midamble 512 chips
RU‘s—aleeatedCodes and time |SF=16 x 1 x 1 time
slots slot 1-RU
TFCI 0 bit
TPC 0 bit
Transport block
CRC, and Tail Nacy 18246
attachment
\ Cre Tl

Convolutional Necn 78246 16 8 ™

coding R=1/2

1% interleaving (Necu_7a-+24)*2540

Radio frame WBCHJB’W@

segmentation

Rate Matching Nacure+24210 Necrra+24270

{

2" interleaving

Physical channel
mapping
SF=16

Nech_ra-+24+Ngy=244

Necy_ra-+24+Ngy=244

MA | | ||v|A|
122 512 122 122 512 122
*“Ragotrameiz . » € Radotaneiciz

Figure 20 Channel coding for BCH
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4.2.1.2 Example for PCH

Table 17: Parameters for PCH

CRC 8 bits
Coding CC, coding rate = 1/2
TTI 20 ms
Midamble 512 chips
Codes and time slotsRUs|SF=16 x 1 x 1 time
allocated slot3z RU
TFCI 0 bit
TPC 0 bit
Transport block #1 L #BpcH
CRC, and Tail NpcH_T8 Nech T8
attachment
v #1  |crc|Taillees| #Becw |CRC|Tal
TrBk NPCH_TB 8 8 NPCH_TB 8 8
concatenation
v
Sl oo 89

{

1% interleaving

{

(Npc 78 +16) * Bpcn* 2

Radio frame (Necii e +16) * Ben* 2
segmentation
Rate Matching (Necr_ts +16) * Becn (Necr_18 +16) * Bront
2" interleaving (Nec_1e +16) * Becy Nec 18 +16+Ney=244
Physical channel 24'43 2421:‘.‘.:%

SF=16 MA | | ||\/| Al

122 122 122 122
< Radio frame#i1 > < Radio frame#i+12 >

Figure 21: Channel coding and multiplexing example for PCH
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Table 18: Parameters for FACH

CRC 8 bits
Coding CC, coding rate = 1/2
TTI 20 ms
Midamble 512 chips
Codes and time slotsRUs|SF=16 x 1 x 1 time
allocated slotiz RU
TFCI 0 bit
TPC 0 bit
Transport block #1 o o o #BracH
CRC, and Tall NeacH T8 NracH_ T8
attachment
y #1  |crc[Tailleee| #Beacy |CRC[Tal
TrBk N FACH TB 8 8 N FACH TB 8 8
concatenation

v

Convolutional
coding R=1/2

{

1% interleaving

{

Radio frame
segmentation

{

Rate Matching

{

2" interleaving

{

Physical channel
mapping
SF=16

(Neach T8 +16) * Beacn

(NeacH 18 +16) * Beacn* 2

(NeacH 78 +1

5) * BFACH* 2

(NeacH_8 +16) * Beach

(NFach_8 +16) * Brach

(Neacr e +16) * BracH +Nry=244

NeacH 8 +16) * Bracn +Nrm=244

244, ", 24%;....
MA | | | MAl|
122 122 122 122
< Radio frame#tl > < Radio frame#2 >

Figure 22: Channel coding and multiplexing example for FACH
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4.2.1.4 Example for DCH
4.2.1.4.1 DCH-> Radio frame segmentation
4.2.1.4.1.1 Example for 2.4 kbps data

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

TR 25.944 v1.0.1 (2000-02)

Table 19: Parameter examples for 2.4 kbps data

Transport block size 96 bits
Transport block set size 96 bits
CRC 16 bits
Coding CC, coding rate = 1/3
TTI 40 ms
Transport bloc
CRC attachment %6
¢ CRC
Tail bit attachment %6 16
¢ Tail
Convolutional 12 :
coding R=1/3
1% interleaving 360
Radio frame 360
segmentation i
#1 #2 #3 |
Rate matching %0 0 %0
#1 | #2 | #3 | #4 |
90+Ngm1 90+Ngm2 90+NRrm3 90+NRrma

Figure 23:

To TrCh Multiplexing

Channel coding and multiplexing example for 2.4 kbps data
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4.2.1.4.1.2 Example for 12.2 kbps data
<Note: This example can be applied to AMR speech. >

Table 20: Parameter examples for 12.2 kbps data

The number of TrChs 3

Transport block size 81, 103, and 60 bits

CRC 12 bits (attached only to
TrCh#1l)

Coding CC,

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

TTI 20 ms
Transport block | Trch#1 TrCh#2 TrCh#3
CRC attachment 81 108 60
¢ CRC]
Tail bit attachment 8L 12 103 60
Tail Tail Tail
Convolutional 93 8 % 103 8 . 0 8-
coding R=1/3, 1/2
Radio frame 303 333 136
equalization
1% interleaving 303 i 333 [ 136
Radio frame 364 334 186
segmentation i ; i : :
¢ #la #la #2a #2a #3a || #3b
Rate matching 152 152 167 167 68 68
#la #1b #2a #2a #3a #3a

152+Ngrm 12 152+Ngy_1a 167+Ngv 2a 167+Nry 20 68+Ngy_3a 68+Ngry_3a

To TrCh Multiplexing

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

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

The number of TrChs 1
Transport block |64 kbps 1280 bits
Size: S 128 kbps | 2560 bits

384 kbps | 3840 bits

Transport block |64 kbps 1280*B bits (B=0, 1)
set size 128 kbps |2560*B bits (B=0, 1)

384 kbps | 3840*B bits (B=0, 1, 2)
Code block 64 kbps 1

segmentation: C 128 kbps |1
384 kbps |1 (B=0, 1) or 2 (B=2)

CRC 16 bits

Coding Turbo coding, coding rate =
1/3

TTI 20 ms

Transport block # ceo e
CRC attachment S ) S
y #1 CRC| o o @ 48 |cre
TrBk S 6 S T
concatenation
Code block (S+16)* B
segmentation
#1 eeoo #C
Turbo coding R=1/3 (S+16) BIC (S+16)* BIC
\L #1 eoo0 #C
Tail bit attachment 3(S+16)* BIC 3(S+16)* BIC
#1 Tail|® @ ® #C Tall
Code block 3(S+16)" BIC 2 3(S+16) BIC 2
concatenation
1% interleaving 3(S+16)* B+12*C
Radio frame 3(SHI6)FB+12°C
segmentation
Rate matching 3(St16)* B/2+6*C 3(S+16)* B/2+6*C
3(S+16)* B/2+6* C+Nru 3(S+16)* B/2+6* C+Nru

M

To TrCh Multiplexing

Figure 25: Channel coding and multiplexing example for 64/128/384 kbps packet data
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4.2.1.4.1.4 Example for 64 kbps data
<Note: This example can be applied to ISDN service.>

Table 22: Parameters for 64 kbps data

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

Turbo coding R=1/3

{

Tail bit attachment

3888

¢ Tail
1% interleaving 3888 12
Radio frame 3900,

segmentation
#1 #2 |
Rate matching 1950 1950

#1 | #2 |

1950+ Ny, 1950+ Ny

v

To TrCh Multiplexing

Figure 26: Channel coding and multiplexing example for 64 kbps data
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4.2.1.4.2 TrCH multiplexing -> Physical channel mapping
4.2.1.4.2.1 Example for Stand-alone mapping of 2.4 kbps data

<Note: This example can be applied to Stand-alone mapping of DCCH.>
Table 23 shows example of physical channel parameters for Stand-alone mapping of 2.4 kbps data.

2.4 kbps data
< = >

#1 #2 #3 #4
90+Ngy;=228 90+Ngy;=228 90+Ngy1=228 90+Ngy;=228

2" interleaving

Physical channel 228 228 228 228
mapping

SF=16

[TjmAlT [Tl [Tl [TjmAlT
8 8 8 8 8 8 8 8

114 114 114 114 114 114 114 114

TFCI

Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame#i+3

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

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

Midamble 512 chips

Multi—eCodes and time|SF16 x 1 code x 1 time
slots slot

TFCI 16 bits per user

TPC 0 bit
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<Note: This example can be applied to multiplexing AMR speech and DCCH.>

TrCH
multiplexing

2" interleaving
Physical channel

mapping

SF=16

12.2 kbps data

12.2 kbps data

2.4 kbps data

TR 25.944 v1.0.1 (2000-02)

> <

<

> <

>

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

l

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

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

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

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

472 472 472 472
M| M| | M|
122 122 122 122 122 122 122 122
[TvAlT [TmAlT [TvAlT [TmAlT
114 8 8 114 114 8 8 114 114 8 8 114 114 8 8 114
Radio frame #i Radio frame#i+1 Radio frame#i+2 Radio frame# i+3

TFCI

Figure 28: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 2.4 kbps data

Table 24: Physical channel parameters for multiplexing of 12.2 kbps data and 2.4 kbps data

Midamble 512 chips

Multi—eCodes and time|SF16 x 2 code x 1 time
slots slot

TFCI 16 bits per user

TPC

0 bit
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4.2.1.4.2.3 Example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

<Note: This example can be applied to multiplexing 64/128/384 kbps packet data and DCCH.>
Table 25 shows example of physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data.

< Packet data > < Packet data > < 2.4 kbps data >
o | | | | | Lm [ = || s || @ |
multiplexing l W /
| m | = | | m
2" interleaving
Physical channel
mapping
,
SF=16 Ma| M| M| M|
NDl ° NDl NDl Py NDl NDl ° NDl NDl ° NDl
[ ] [ ] [ ] [ J
o [ ] [ ] [ ]
M| ma| M| M|
NDl NDl NDl NDl NDl NDl NDl NDl
[TmAl] [Tmal] [Tmal] [TmAlT]
k ND2 8 8 D2 ND2 8 8 D2 ND2 8 8 D2 D2 D2
Radio frame #i Radio frame # i+1 Radio frame # i+2 Radio frame # i+3 TFCI

Figure 29: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

Table 25: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

Midamble 64 kbps 512 chips
128 & 384|256 chips
kbps
Np1, Np2 64 kbps 122 bits, 114 bits
128 & 384|138 bits, 130 bits
kbps
Multi—eCode & |64 kbps SF16 x 5 codes x 1 time slot
time
slots 128 kbps SF16 x 9 codes x 1 time slot
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384 kbps

SF16 x 8 codes x 3 time
slots

TFCI

16 bits per user

TPC

0 bit

TR 25.944 v1.0.1 (2000-02)
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<Note: This example can be applied to multiplexing ISDNs data and DCCH.>
Table 26 shows example of physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data.

TrCH
multiplexing

2" interleaving

Physical channel
mapping

SF=16

N

TR 25.944 v1.0.1 (2000-02)

64 kbps data 64 kbps data 4 kbps data
> < > < >
mo || Lom | Lm w2 | mw || = |
! L~ D —
# | = # | #1 | # | w
1204 1204 1204 1204
M IMA| mal M|
2 2 2 2 2 2 2 2
M| IMA| ma| M|
2 2 2 2 2 2 2 2
M| IMA| ma| M|
122 122 122 122 122 122 122 122
M IMA| mal M|
2 2 2 2 2 2 2 2
[TjmalT] [TjmAlT] [T{mA[T] [TjmalT]
T4 8 8 14 4 8 8 14 4 8 8 14 T4 8 8 14
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame #i+3

Figure 30: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

Table 26: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

Midamble 512 chips

Multi—cCode & time|SF16 x 5 codes x 1 time
slots slot

TFCI 16 bits per user

TPC

0 bit
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4.2.2 Uplink
4.2.2.1 RACH
Table 27: Parameters for RACH
CRC 8 bits
Coding CC, coding rate = 1/2
TTI 10 ms
Midamble 512 chips
Codes and time slotsRUs|SF=16 x 1 x 1 time
allocated sloti RU
TFCI 0 bit
TPC 0 bit
Transport block #1 oo o
CRC attachment Neacrie Neacrire
¢ #1 CRC|o o o #Beack |CRC
TrBk . NRracH T8 NracH 18 8
concatenation

|

Tail bit attachment

(NracH 8 +8)* Brach

|

Tail

Convolutional
coding R=1/2

(Nract T8 +8)* Brach

|

Rate matching

2*[(Nracr 8 +8)* Brach 8]

|

2" interleaving

2*[(Nract 78 +8)* Bract +8]+ NracH rv=238

Physical channel
mapping

2387

SF=16

MA

122 116

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

See 4.2.1.4.2.
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4.2.2.2.2 TrCH multiplexing -> Physical channel mapping
4.2.2.2.2.1 Example for Stand-alone mapping of 2.4 kbps data

<Note: This example can be applied to Stand-alone mapping of DCCH.>
Table 28 shows example of physical channel parameters for Stand-alone mapping of 2.4 kbps data.

2.4 kbps data
< >
#1 #2 #3 #4
_ ) 90+Nmy,=226 90+Nmy,=226 90+Ny =226 90+Nmy,=226
2" interleaving
Physical channel 226 226 226 226
mapping
SF=16 |T|MA|P|T| |T|MA|P|T| |T|MA|P|T| |T|MA|P|T|
8 28 112 114 8 28 112 114 8 28 8 28
Radio frame #i Radio frame #i+1 Radio frame # i+2 Radio frame # i+3

IEI TPC TFCI

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

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

Midamble 512 chips

Multi-eCodes and time slots SF16 x 1 code x 1 time slot
TFCI 16 bits per user

TPC 2 bit
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4.2.2.2.2.2 Example for multiplexing of 12.2 kbps data and 2.4 kbps data

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

< 12.2 kbps data > < 12.2 kbps data > < 2.4 kbps data >
[ e | #w | wa | w0 | wa | s || #a | wb | | o | wa | s | [ @] B ] ]
TrCH
multiplexing
#la | #2a | #3a | #1 #1b | #2b | #3b | #2 #la | #2a | #3a | #3 #1b | #2b | #3b | #4
2" interleaving
Physical channel 476 476 476 476
mapping
SF=8 [Tmale[] [TimalPlr] [TImAlPT] [TimalP[T]
236 8 28 234 236 8 28 234 236 8 28 234 236 8 28 234
Radio frame #i Radio frame #i+1 Radio frame# i+2 Radio frame#i+3

IEI TPC TFCI

Figure 33: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 2.4 kbps data

Table 29: Physical channel parameters for multiplexing of 12.2 kbps data and 2.4 kbps data

Midamble 512 chips

Multi—eCodes and time|SF8 x 1 code x 1 time slot
slots

TFCI 16 bits per user

TPC 2 bit
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4.2.2.2.2.3 Example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

<Note: This example can be applied to multiplexing 64/128/384 kbps packet data and DCCH.>
Table 30 shows example of physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data.

Packet data Packet data Packet data Packet data 2.4 kbps data
> < > < > < >
| | || ||  [mile e =
multiplexing l W /
| = | | = | w
2 interleaving
Physical channel
mapping
SF=4 M| M| M| Ima|
64 kbps 758 768 768 768 758 768 758 768
packet data  gr-1q |T|MA|P|T| |T|MA|P|T| |T|MA|P|T| |T|MA|P|T|
14 58 12 114 58 12 114 58 12 114 58 12
SF=2 Al Al Al M|
128 kbps 04 04 04 04 04 T4 04 T4
packetdaia  gr-yg |T|MA|P|T| |T|MA|P|T| |T|MA|P|T| |T|MA|P|T|
30 58 128 0 58 128 0 58 128 0 58 128
SF=2 M| | M| M| | Ima|
T0d 04 04 T0d T0d T0d T0d T0d
Smk?zsat SF=2 [mal [mal [mal A
packe ceta 04 104 04 04 04 T4 T4 04
sP=2 | [ralrlr] || [TAlelr] ] [rvalrlr] ] |T|MA|P|T| | [ Tee
006 8 28 1004 1096 8 28 1004 1096 8§ 28 1004  10% 58 1004
Radio frame #i Radio frame #i+1 Radio frame # i+2 Radio frame#i+3 TFCI

Figure 34: Channel coding and multiplexing example for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data
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Table 30: Physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data

Midamble 64 kbps 512 chips
128 & 384|256 chips
kbps
Multi—eCodes & |64 kbps {(SF16 x 1 code) + (SF4 x 1 code)} x 1 time slot
time
slots 128 kbps {(SF16 x 1 code) + (SF2 x 1 code)} x 1 time slot
384 kbps SF2 x 1 code x 3 time slot
TFCI 16 bits per user
TPC 2 bit

Note: As an additional example, physical channels can also 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 128Kkbps: (SF16 x 1 code x 1 timeslot) + (SF2x 1 code X 1 timeslot)
for 128Kkbps: (SF1 x 1 code x 1 timeslot)
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4.2.2.2.2.4 Example for multiplexing of 64 kbps data and 2.4 kbps data

<Note: This example can be applied to multiplexing ISDNs data and DCCH.>
Table 31 shows example of physical channel parameters for multiplexing of 64/128/384 kbps packet data and 2.4 kbps data.

TrCH
multiplexing

2 interleaving

Physical channel
mapping

SF=4

SF=16

64 kbps data

64 kbps data

4 kbps data

>

<
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Figure 35: Channel coding and multiplexing example for multiplexing of 64 kbps packet data and 2.4 kbps data

Note:

Table 31: Physical channel parameters for multiplexing of 64 kbps packet data and 2.4 kbps data

Midamble 512 chips

Multi—eCodes & time|{(SF16 x 1 code) + (SF4 x 1 code)} x 1 time
slots slot

TFCI 16 bits per user

TPC 2 bit

As an additional example, physical channels can also be mapped without using multicode per timeslot, e.q.

for 64kbps:

(SF16 x 1 code x 1 timeslot) + (SF4x 1 code x 1 timeslot)

for 64kbps:

(SF2 x 1 code x 1 timeslot)
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