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Foreword
This Technical Specification 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

A reference configuration of the transmission chain is shown in 3GPP TS 45.001. According to this reference
configuration, the present document specifies the data blocks given to the encryption unit.

It includes the specification of encoding, reordering, interleaving and the stealing flag. It does not specify the channel
decoding method.

The definition is given for each kind of logical channel, starting from the data provided to the channel encoder by the
speech coder, the data terminal equipment, or the controller of the Maobile Station (MS) or Base Transceiver Station
(BTS). The definitions of the logical channel types used in thistechnical specification are given in 3GPP TS 45.002, a
summary isin annex A.

Additionally, the present document describes the characteristics of the coding/multiplexing unit for the Flexible Layer
One (FLO) starting from the transport blocks provided by higher layers. An overview of FLO isgivenin 3GPP TR
45.902.

1.1 References

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

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

o For aspecific reference, subsequent revisions do not apply.
e 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 TR 21.905: 'Vocabulary for 3GPP Specifications.

[2] 3GPP TS 26.090: 'AMR speech Codec; Transcoding Functions.

[3] 3GPP TS 26.190: 'Mandatory Speech Codec speech processing functions AM R Wideband speech
codec; Transcoding functions.

[4] 3GPP TS 44.018: 'Mobile radio interface layer 3 specification, Radio Resource Control Protocol'.

[5] 3GPP TS 44.021: 'Rate adaption on the Mobile Station - Base Station System (MS - BSS)
interface’.

[6] 3GPP TS 44.060: 'General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station
System (BSS) interface; Radio Link Control/ Medium Access Control (RLC/MAC) protocol'.

[7] 3GPP TS 45.001: 'Physical Layer on the Radio Path (General Description)'.

[8] 3GPP TS 45.002: 'Multiplexing and multiple access on the radio path'.

[9] 3GPP TS 45.004: 'Modulation'.

[10] 3GPP TS 45.008: 'Radio subsystem link control'.

[11] 3GPP TS 45.009: 'Link adaptation'.

[12] 3GPP TR 45.902: 'Flexible Layer One'.

[13] 3GPP TS 46.010: 'Full rate speech transcoding'.

[14] 3GPP TS 46.020: 'Half rate speech transcoding'.

[15] 3GPP TS 46.060: 'Enhanced full rate speech transcoding'.
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1.2 Abbreviations

Abbreviations used in the present document are listed in 3GPP TR 21.905. In addition to abbreviationsin 3GPP
TR 21.905 the following abbreviations apply:

BTTI Basic Transmission Time Interval
FANR Fast Ack/Nack Reporting
PAN Piggy-backed Ack/Nack
PANI Piggy-backed Ack/Nack Indicator
RTTI Reduced Transmission Time Interval
TFI Temporary Flow | dentity
TTI Transmission Time Interval

2 General

2.1 General organization

Each channel hasits own coding and interleaving scheme. However, the channel coding and interleaving is organized in
such away asto alow, as much as possible, a unified decoder structure.

Each channel uses the following sequence and order of operations:
- theinformation bits are coded with a systematic block code, building words of information + parity bits;
- theseinformation + parity bits are encoded with a convolutional code or aturbo code, building the coded bits;
- reordering and interleaving the coded bits, and adding a stealing flag, gives the interleaved bits.

All these operations are made block by block, the size of which depends on the channel. However, most of the channels
use a block of either 456 coded bits or 1368 coded bits, corresponding to 456 coded symbols, which isinterleaved and
mapped onto burstsin avery similar way for all of them. Thisblock of 456 coded symbolsisthe basic structure of the
channel coding scheme. Figures 1a, 1b, 1c, 1d, 1e, 1f, 1g, 1h, 1i, 1j, 1k, 1l and 2 give diagrams showing the general
structure of the channel coding.

In the case of full rate speech TCH, ablock of 456 coded bits carries the information of one speech frame. In case of
control channels, it carries one message.

In the case of half rate speech TCH, the information of one speech frameis carried in ablock of 228 coded bits.

In the case of the Enhanced full rate speech the information bits coming out of the source codec first go through a
preliminary channel coding. Then the channel coding as described above takes place.

In the case of 8-PSK modulated speech TCH, the information of one speech frameis carried in a block of 1368 coded
bits (456 coded symbols) for full rate channels or 684 coded bits (228 coded symbols) for half rate channels.

In the case of a packet switched channel the block of 456, 1096, 1384, 1848, 2200, 2312 or 2748 coded bits carries one
radio block.

In the case of E-TCH/F28.8 or E-TCH/F43.2, the block of 1368 coded hits (456 coded symbols) carries one radio block.
In the case of E-TCH/F32.0, the block of 1392 coded bits (464 coded symbols) carries one radio block.

In the case of FACCH, a coded message block of 456 bitsis divided into eight sub-blocks. The first four sub-blocks are
sent by stealing the even numbered bits of four timesots in consecutive frames used for the TCH. The other four
sub-blocks are sent by stealing the odd numbered bits of the relevant timeslot in four consecutive used frames delayed 2
or 4 frames relative to the first frame. Along with each block of 456 coded bits thereis, in addition, a stealing flag (8
bits), indicating whether the block belongs to the TCH or to the FACCH. In the case of SACCH, BCCH, CCCH or
CTSCCH, this stealing flag is dummy. In the case of a packet switched channel, these bits are used to indicate the
coding scheme used.

In the case of E-FACCH/F, a coded message block of 456 bitsis divided into four sub-blocks. The four sub-blocks are
sent by stealing all symbols of four timeslotsin consecutive frames used for the E-TCH and using GM SK modul ation.
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The indication of the E-FACCHY/F is based on the identification of the modulation. Along with each block of 456 coded
bitsthereis, in addition, a stealing flag (8 bits), indicating whether the block belongs to the E-FACCH, FACCH or
TCH.

Some cases do not fit in the general organization, and use short blocks of coded bits which are sent completely in one
timeslot. They are the random access messages of:

- theRACH;
- or PRACH, CPRACH and MPRACH,;

on uplink and the synchronization information broadcast on the SCH or CSCH on the downlink. In CTS, they are the
access request message of the CTSARCH on uplink and the information broadcast on the CTSBCH-SB on downlink.

In the coding/multiplexing unit of FLO, error detection, forward error correction and rate matching is applied to each
transport channel independently. However the transport channels share a common multiplexing, TFCI mapping,
interleaving and burst mapping. All these operations are made every transmission time interval and the number of coded
bits produced by the coding/multiplexing unit depends on the basic physical subchannel. In the case of full rate GM SK
basic physical subchannel, blocks of 464 bits are produced. In the case of half rate GMSK basic physical subchannel,
blocks of 232 bits are produced. In the case of full rate 8PSK basic physical subchannel, blocks of 1392 bits are
produced. In the case of half rate 8PSK basic physical subchannel, blocks of 696 bits are produced.
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Figure 1a: Channel Coding and Interleaving Organization for speech, circuit switched data and GPRS

packet data channels

In each box, the last line indicates the chapter defining the function. In the case of data TCHs, NO, N1 and n

depend on the type of data TCH. In the case of PDTCH, QO, Q1 and n depend on the coding scheme.

Interfaces:

0) speech bits from the speech encoder (s);
1) information bits (d);

2) information + parity + tail bits (u);

3) coded bits (c);

4) interleaved bits (€).
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3.10.7.5 - 3.2.3 3.9.45-53.13 out: 4 blocks
l l 3.15.7.5 -5 3.2.3
block diagonal block diagonal -
interleaving interleaving block diagonal
in: 4 blocks in: 8 blocks interleaving
out: pairs of out: pairs of in: 4 blocks
blocks blocks out: pairs of
3.10.7.5 - 3.2.3 3.9.45-3.13 blocks
3.15.7.5 - 3.2.3
Interface
4 v encryption unit ¥ *

Figure 1b: Channel Coding and Interleaving Organization, adaptive multi-rate speech

In each box, the last line indicates the chapter defining the function.

Interfaces:

0) speech hits from the speech encoder (s);
1) reordered speech bits (d);

2) speech + parity + tail bits (u);
3) coded bits (c);
4) interleaved bits (€).
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TCH/WFS O-TCH/WFS O-TCH/WHS
In-band data Speech frame In-band data Speech frame In-band data Speech frame
2 bits 132..253 bits 2 bits 132..477 bits 2 bits 132..253 bits
3.14.4 3.14.4 3.16.4 3.16.4 3.17.7 3.17.7
interface ...l interface | ... interface
0 v 0 v 0 v
Subjective Subjective Subjective
ordering ordering ordering
in: 132..253 bits in: 132..477 bits in: 132..253 bits
out: 132..253 bits out: 132..477 bits out: 132..253 bits
id 3.14.4.2 id 3.16.4.2 id 3.17.7.2
interface o interface .....oofrnervvccviiviviii interface ..o,
v 1 VL A4 1 v A4 1 v
block code cyclic code block code cyclic code block code cyclic code
in: 2 bits in: 132..253 bits in: 2 bits in: 132..477 bits in: 2 bits in: 132..253 bits
out: 8 bits out: 140..259 bits out: 24 bits out: 138..483 bits out: 12 bits out: 138..259 bits
3.14.41 3.14.4.3 3.16.4.1 3.16.4.3 3.17.7.1 3.17.7.3
interface ...t interface | interface _.....]o
. 2 A . 2 A h 2 A
1€ convolutional 1€ convolutional ic convolutional
code code code
K=5 K=7 K=7
rate 1/4..1/2 rate 1/10..1/3 rate 1/5..1/3
in: 140..259 bits in: 138..453 bits in: 138..259 bits
out: 448 bits out: 1344 bits out: 672 bits
3.14.4.4 3.16.4.4 3.17.7.4
interface
3 \ \|
v v v
reordering and partitioning reordering and partitioning reordering and partitioning
+stealing flag +stealing flag +stealing flag
in: 456 bits in: 1368 bits in: 684 bits
out: 8 blocks out: 8 blocks out: 4 blocks
3.1445 5313 3.16.4.5 -5 3.1.3 3.17.7.5 5 3.2.3
block diagonal block diagonal block diagonal
interleaving interleaving interleaving
in: 8 blocks in: 8 blocks in: 4 blocks
out: pairs of out: pairs of out: pairs of
) blocks blocks blocks
'"tejace 3.14.4.5|—> 3.1.3 3.16.4.51—> 3.1.3 3.17.7.5 '—> 3.2.3
encryption unit
Figure 1c: Channel Coding and Interleaving Organization, wide-band adaptive multi-rate speech

ETSI



3GPP TS 45.003 version 10.0.0 Release 10 24 ETSI TS 145 003 V10.0.0 (2011-04)
Interface
0 E-TCH/F28.8 E-TCH/F43.2 E-TCH/F32.0
data frame data frame data frame
580 bits 870 bits 640 bits
3.11.1 3.13.1 3.12.1
Interface J
1 {
+ repeated bits
in: 580 bits
out: 584 bhits
3.11.2.1
\
shortened RS code
in: 584 bits
out: 85 symbols
3.11.2.2
\
+ tail bits + tail bits + tail bits
in: 680 bits in: 870 bits in: 640 bits
out: 686 bhits out: 876 bits out: 646 bits
3.11.3.1 3.13.2.1 3.12.3.1
Interface J
> {
convolutional code convolutional code convolutional code
k=7, rate=1/2 k=7, rate=1/2 k=7, rate=1/3
in: 686 bits in: 876 bits in: 646 bits
out: 1368 bits out: 1368 bits out: 1392 bits
3.11.3.2 3.13.2.2 3.12.3.2
Interface J B
3 | |
diagonal interleaving . . .
over 19 bursts diagonal interleaving
+ stealing flags over 12 bur.sts
o . in: 1392 bits
in: 1368 bits .
; out: 4 blocks
out: 4 blocks 3124
3.11.4 T
Interface
4

Figure 1d: Channel Coding and Interleaving Organization for ECSD 8-PSK modulated signals

In each box, the last line indicates the chapter defining the function.
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interface 0
PDTCH(n=5-8) PDTCH(n=5-8) PDTCH(n=9,10) PDTCH(n=9,10) PDTCH(n=11-13) PDTCH(n=11-13)
downlink uplink downlink uplink downlink uplink
RLC block RLC block RLC block RLC block RLC block RLC block
31+QO bits 31+QO bits 28+QO bits 37+QO bits 40+QO bits 46+QO0 bits
51n1l 5.1.n.2.1 5.1.n.11 5.1.n.2.1 5.1.n.1.1 5.1.n.2.1
| | mE | ]
interface 1 [ 1 [
[ [ 1 [ |
block code cyclic code cyclic code cyclic code cyclic code cyclic code cyclic code block code cyclic code cyclic code cyclic code
(no tail) + tail (no tail) (no tail) + tail (no tail) (no tail) + tail (no tail)
in: 3 bits in: 28 bits in: QO bits in: 31 bits in: 25 bits in: QO bits in: 37 bits in: 3 bits in: 37 bits in: QO bits in: 46 bits
out: 12 bits out: 36 bits out: Q1 bits out: 39 bits out: 33 bits out: Q1 bits out: 45 bits out: 36 bits out: 45 bits out: Q1 bits out: 54 bits
5.15.12 5.15.13 5.1n.1.4 51522 5.1.9.13 5.1.n.1.4 51922 5.19.12 511113 5.1n.1.4 51.11.2.2
et I I I I I I I I I I I I
conv. code conv. code conv. code conv. code conv. code conv. code conv. code conv. code conv. code
K=7 K=7 K=7 K=7 K=7 K=7 K=7 K=7 K=7
rate=9/17 rate=r rate=39/80 rate=0.33 rate=r rate=45/136 rate=45/124 rate=r rate=27/80
in: 36 bits in: Q1 bits in: 39 bits in: 33 bits in: Q1 bits in: 45 bits in: 45 bits in: Q1 bits in: 54 bits
out: 68 bits out: 372 bits out: 80 bits out: 100 bits out: 372 bits out: 136 bits out: 124 bits out: 1224 bits out: 160 bits
5.15.13 5.1n.1.4 51522 5.1.9.13 5.1n.1.4 51922 511113 5.1.n.14 5.1.11.2.2
downlink | | uplink
interface 3 ] [ ]
[ I
reordering and reordering and block block block block block block
paritioning paritioning rectangular rectangular rectangular rectangular rectangular rectangular
+ code identifier + code identifier interleaving interleaving interleaving interleaving interleaving interleaving
in: 456 bits in: 456 bits in: 100 bits in: 1248 bits in: 136 bits in: 124 bits in: 1224 bits in: 160 bits
out: 8 blocks out: 8 blocks out: 100 bits out: 1248 bits out: 136 bits out: 124 bits out: 1224 bits out: 160 bits
51515 5.1.52.4 5.1.9.15 5.1.9.15 51.9.2.4 5.1.11.15 5.1.11.15 5.1.11.2.4
| downlink uplink downlink uplink
| | 1t | \
block rectangular partitioning partitioning partitioning partitioning
interleaving + code identifier + code identifier + code identifier + code identifier
in: 8 blocks in: 1392 bits in: 1392 bits in: 1392 bits in: 1392 bits
out: pairs of blocks out: pair of blocks out: pair of blocks out: pair of blocks out: pair of blocks
414 5.1.9.1.6 5.1.9.25 51.11.1.6 5.1.11.25
interface 4

encryption unit

Figure 1e: Channel Coding and Interleaving Organization for EGPRS Packet Data Channels

In each box, the last line indicates the chapter defining the function.

ETSI



3GPP TS 45.003 version 10.0.0 Release 10

26 ETSI TS 145 003 V10.0.0 (2011-04)
Interface O
PDTCH (n=3-5) PDTCH (n=6-7)
RLC block RLC block
41+QO (+25) bits 52+Q0 (+25) bits
5.lan.l 5.1an.l
Interface 1 -I T ‘_
[ ' : ) I } : :
Cyclic code Cyclic code Cycliccode Cyclic code Cyclic code Cyclic code
(no tail) +ail (no tail) (no tail) +tall (no tail)
In: 41 bits In: QO bits In: 25 bits In: 52 bits In: QO bits In: 25 bits
Out: 49 bits Out: Q1 bits Out: 30 bits  § Qut: 60 bits Out: Q1 bits Out: 30 bits
5.1a.3.2 5.1a.n.3 5.1a3.4 5.1a.6.2 5.1a.n.3 51a34
Interface 2
Conv code Conv code Conv code Conv code Conv code Conv code
K=7 K=7 K=7 K=7 K=7 K=7
rate=49/136 rate=r R=30/78 rate=60/168 rate=r R=30/78
In: 49 bits In: Q1 bits In: 30 bits In: 60 bits In: Q1 bits In: 30 bits
Out: 136 bits ||Out: 1712 or 1634 bitd i Out: 78 bits Out: 168 hits ||Out: 1680 or 1602 bitq { Out: 78 bits
5.1a3.2 5.1a.n.3 5.1a.3.4 5.1a6.2 5.1a.n.3 5.1a.3.4
Interface 3

Block Block
rectangular rectangular
interleaving interleaving
In: 136 bits In: 1712 bits

Out: 136 bits Out: 1712 bits
5.1a.35 5.1a35
- ]

Partitioning +
code identifier

In: 1848 bits

Out: 4 blocks

5.1a.3.6
Interface 4

Encryption unit

Block Block
rectangular rectangular
interleaving interleaving
In: 168 bits In: 1680 bits

Out: 168 bits Out: 1680 bits
5.1a.n.5 5Jan.b

[
Partitioning +
code identifier
In: 1848 bits
Out: 4 blocks
5.1a.6.6

Figure 1f: Channel Coding and Interleaving Organization for EGPRS2-A Uplink Packet Data Channels

In each box, the last line indicates the chapter defining the function.
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Interface 0
PDTCH (n=8-9) PDTCH (n=10-11) PDTCH (n=12)
RLC block RLC block RLC block
29+Q0 (+25) bits 40+QO0 (+25) hits 52+QO0 (+25) bits
5.1an.l 5.1anl 5.1al2.1
Interface 1 -I T ‘_ —|
I -‘ ‘ : : I |' : : [ g
Cyclic code Cycliccode | i Cyclic code Cyclic code Cyclic code Cyclic code Cyclic code Cyclic code Cyclic code
(no tail) +tail (no tail) (no tail) +tail (no tail) (no tail) +tail (no tail)
In: 29 bits In: QO bits In: 25 bits In: 40 bits In: QO bits In: 25 bits In: 52 bits In: QO bits In: 25 bits
Out: 37 bits Out: Q1 bits Out: 30 bits Out: 48 bits Out: Q1 bits Out: 30 bits Out: 60 bits Out: Q1 bits Out: 30 bits
5.1a8.2 5.1an.3 5.1a.8.4 5.1a.10.2 5.1a.n.3 5.1a.10.4 5.1a12.2 5.1a12.3 51a124
Interface 2
Conv code Conv code Conv code Conv code Conv code Conv code Conv code Conv code Conv code
K=7 K=7 K=7 K=7 K=7 K=7 K=7 K=7 K=7
rate=49/108 rate=r R=30/80 rate=48/144 rate=r R=30/80 rate=60/184 rate=r R=30/84
In: 49 bits In: Q1 bits In: 30 bits In: 48 bits In: Q1 bits In: 30 hits In: 60 hits In: Q1 bits In: 30 bits
Out: 108 bits || Out: 988 or 908 bits Out: 80 bits Out: 144 bits | [Out: 2056 or 1976 bits| i Out: 80 bits Out: 184 bits |[Out: 2016 or 1932 bits| i Out: 84 bits
5.1a8.2 5.1an.3 5.1a8.4 5.1a.10.2 5.1an.3 5.1a8.4 5.1a.12.2 5.1a12.3 5.1a12.4
Interface 3
Block Block Block Block Block Block
rectangular rectangular rectangular rectangular rectangular rectangular
interleaving interleaving interleaving interleaving interleaving interleaving
In: 108 hits In: 988 bits In: 144 bits In: 2056 bits In: 184 bits In: 2016 hits
Out: 108 bits Out: 988 bits Out: 144 bits Out: 2056 bits Out: 184 hits Out: 2016 bits
5.1a8.5 5.1a8.5 5.1a.10.5 5.1a.10.5 5.1a125 5.1a.12.5
Partitioning + Partitioning + Partitioning +
code identifier code identifier code identifier
In: 1096 bits In: 2200 bits In: 2200 bits
Out: 4 blocks Out: 4 blocks Out: 4 blocks
5.1a.8.6 5.1a.10.6 5.1a12.6
Interface 4

Encryption unit

Figure 1g: Channel Coding and Interleaving Organization for EGPRS2-B Uplink Packet Data
Channels, UBS-5to UBS-9

In each box, the last line indicates the chapter defining the function.
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Interface O
PDTCH (n=13) PDTCH (n=14-15)
RLC block RLC block
52+Q0 (+25) bits 64+QO0 (+25) bits
5.1a13.1 5.1an.
Interface 1 4—' T I— T
— i ; ! i :
Cyclic code Cyclic code Cyclic code Cyclic code Cyclic code Cyclic code
(no tail) +all (no tail) (no tail) +tail (no tail)
In: 52 bits In: QO bits In: 25 bits In: 64 bits In: QO bits In: 25 bits
Out: 60 bits Out: Q1 hits Out: 30 bits Out: 72 bits Out: Q1 hits Out: 30 bits
5.1a.13.2 5.1a.13.3 5.1a.12.4 5.1a.14.2 5.1a.n.3 5.16‘1.3.4
Interface 2 :
—ce e e eeeceecee et e ecececececeec e, e e c e crc e rc rcc crc e rccrd et e r s r el et e e - - .,_
Conv code Conv code Conv code Conv code Conv code Conv code
K=7 K=7 K=7 K=7 K=7 K=7
rate=60/168 rate=r R=30/84 rate=72/208 rate=r R=30/80
In: 60 bits In: Q1 bits In: 30 bits In: 72 bits In: Q1 bits In: 30 bits
QOut: 168 hits | [Out: 2580 or 2496 bitq i Out: 84 bits Out: 208 bits ||Out: 2540 or 2460 bitd ¢ Out: 80 hits
5.1a13.2 5.1a.13.3 h.lal2.4 51a142 5.1a.n.3 5.las.4a
Interface 3
1 [ :
Block Bloc Block Bloc
rectangular rectangular rectangular rectangular
interleaving interleaving interleaving interleaving
In: 168 hits In: 2580 bits In: 208 bits In: 2540 bits
Out: 168 hits Out: 2580 hits QOut: 208 bits Out: 2540 hits
51a135 51a135 5.1an.b 5l1anb
| |
Partitioning + Partitioning +
code identifier code identifier
In: 2748 bits In: 2748 bits
Out: 4 blocks Out: 4 blocks
5.1a.13.6 5.1a.14.6
Interface 4

Encryption unit

Figure 1h: Channel Coding and Interleaving Organization for EGPRS2-B Uplink Packet Data
Channels, UBS-10 to UBS-12

In each box, the last line indicates the chapter defining the function.
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Interface O
PDTCH (n=16-18) PDTCH (n=19-20)
RLC block RLC block
28+QO0 (+25) bits 41+QO (+25) bits
5.1an.l 5.lan.l
Interface 1 T T T _l
e
Block code Cyclic code Cyclic code Cycliccode i Block code Cyclic code Cyclic code Cyclic code
In: 3 bits (no tail) (rotail) i In: 3 bits (no tail) (no tail)
Out: 36 bits In: 25 bits In: QO hits In: 25 bits Out: 48 bits In: 38 bits In: QO bits In: 25 bits
51.9.12 Out: 33 bits Out: Q1 bits Out: 30 bits 5.1a.19.2 Out: 46 bits Out: Q1 bits Out: 30 bits
51913 5.1a.n.4 5la34 i 5.1a.19.3 5.1a.n.4 5.1a.34
Interface 2
Conv code Turbo code Conv code : Conv code Turbo code Conv code
K=7 K=4 K=7 K=7 K=4 K=7
rate=33/100 rate=r R=30/78 i rate=46/136 rate=r R=30/78
In: 33 bits In: Q1 bits In: 30 bits i In: 46 bits In: Q1 bits In: 30 bits
Out: 100 hits ||Out: 1248 or 1170 bit i Out: 78 bits i Out: 136 bits |[Out: 1664 or 1586 bitd i Out: 78 bits
51913 5.lan4 51234} 51a.19.3 5.lan4 5.1a34
Interface 3
Block Block Block Block
rectangular rectangular rectangular rectangular
interleaving interleaving interleaving interleaving
In: 100 bits In: 1248 bits In: 136 bits In: 1664 bits
Out: 100 bits Out: 1248 bits Out: 136 bits Out: 1664 bits
51915 5.19.15 5.1a.n.6 5.1a.n.6
1] [ 1
Partitioning + Partitioning +
code identifier code identifier
In: 1384 bits In: 1848 bits
Out: 4 blocks Out: 4 blocks
5.1.9.1.6 5.1a.19.7
Interface 4
Encryption unit

Figure 1i: Channel Coding and Interleaving Organization for EGPRS2-A Downlink Packet Data
Channels, DAS-5 to DAS-9
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Interface O
PDTCH (n=21) PDTCH (n=22-23)
RLC block RLC block
39+Q0 (+25) bits 53+Q0 (+25) bits
5.1anl 5.1anl
Interface 1 T T _I T
I ik T i R v 'I""""'-' """"
Cyclic code Cyclic code Cyclic code Block cpde Cyclic code Cyclic code Cyclic code
(no tail) (no tail) In: 3 bits (no tail) (no tail)
In: 36 bits In: QO bits In: 25 bits Out: 60 bits In:50 bits In: QO bits In: 25 bits
Out: 44 bits Out: Q1 bits Out: 30 bits 5.1a.21.2 Out: 58 bits Out: Q1 bits Out: 30 hits
5.1a.21.3 51an4 5.1a.34 5.1a.22.3 5.1a.n.4 51a.3.4
Interface 2
Conv code Turbo code Conv code Conv code Turbo code Conv code
K=7 K=4 K=7 K=7 K=4 K=7
rate=44/132 rate=r R=30/78 rate=58/152 rate=r R=30/78
In: 44 bits In: Q1 bits In: 30 bits In: 58 bits In: Q1 bits In: 30 bits
Out: 132 bits ||Out: 2120 or 2042 bitd { Out: 78 hits Out: 152 bits ||Out: 2100 or 2022 bitq i Out: 78 bits
51a213 5.lan.4 5Ja34 5.1a.22.3 5.1an4 5.J]a3.4
Interface 3
Block Block Block Block
rectangular rectangular rectangular rectangular
interleaving interleaving interleaving interleaving
In: 132 bits In: 2120 bits In: 152 bits In: 2100 bits
Out: 132 bits Out: 2120 bits Out: 152 bits Out: 2100 bits|
5.1a.21.6 51a216 5.13.n.6 5.lan6
T 1
Partitioning + Partitioning +
code identifier code identifier
In: 2312 bits In: 2312 bits
Out: 4 blocks Out: 4 blocks
5.1a.21.7 5.1a.22.7
Interface 4
Encryption unit

Figure 1j: Channel

Coding and Interleaving Organization for EGPRS2-A Downlink Packet Data
Channels, DAS-10 to DAS-12
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Interface O
PDTCH (n=24-25) PDTCH (n=26-27) PDTCH (n=28)
RLC block RLC block RLC block
30+QO (+25) bits 41+QO (+25) bits 53+Q0 (+25) bits
5.1anl 5.1anl 5.1anl
Interface 1 |_ T
[ |- : : [ : [ :
Block code Cyclic code Cyclic code Cyclic code Cyclic code Cyclic code Cyclic code Block code Cyclic code Cyclic code Cyclic code
In: 3 bits (no tail) (no tail) (no tail) (no tail) In: 3 bits (no tail) (no tail)
Out: 32 bits In: 27 bits In: QO bits In: 25 bits In: 38 bits In: QO bits In: 25 bits Out: 64 bits In: 50 bits In: QO bits In: 25 bits
5.1a24.2 Out: 35 bits Out: Q1 bits Out: 30 bits Out: 46 bits Out: Q1 bits Out: 30 bits 5.1a26.2 Out: 58 bits Out: Q1 bits Out: 30 bits
51a24.3 S5.lan4 51a84 5.1a.26.3 5.1an.4 51a84 5.1a.283 5.lan4 51a34
Interfacg 2
Conv code Turbo code Conv code Conv code Turbo code Conv code Conv code Turbo code Conv code
K=7 K=4 K=7 K=7 K=4 K=7 K=7 K=4 K=7
rate=35/108 rate=r R=30/80 rate=46/136 rate=r R=30/80 rate=58/168 rate=r R=30/78
In: 35 bits In: Q1 bits In: 30 bits In: 46 bits In: Q1 bits In: 30 bits In: 58 bits In: Q1 bits In: 30 bits
Out: 108 bits || Out: 956 or 876 bits | { Out: 80 bits i | Out: 144 bits || Out: 1992 or 1912 Out: 80 hits Out: 168 bits [ Out: 1968 or 1890 Out: 78 hits }
512243 5land 51a.84 513263 bits 51284 51a263 bits 512.34....
Interfacg 3
Block Block Block Block Block Block
rectangular rectangular rectangular rectangular rectangular rectangular
interleaving interleaving interleaving interleaving interleaving interleaving
In: 108 bits In: 956 bits In: 144 bits In: 1992 bits In: 168 bits In: 1968 bits
Out: 108 bits Out: 956 bits Out: 144 bits Out: 1992 bits Out: 168 bits Out: 1968 bits|
51a246 51a246 512266 513266 51a286 512286
N | T 1
Partitioning + Partitioning + Partitioning +
code identifier code identifier code identifier
In: 1096 bits In: 2200 bits In: 2200 bits
Out: 4 blocks Out: 4 blocks Out: 4 blocks
5.1a.24.7 5.1a.26.7 5.1a.28.7
Interface 4

Encryption unit

Figure 1k: Channel Coding and Interleaving Organization for EGPRS2-B Downlink Packet Data

Channels, DBS-5 to DBS-9

Interface 0
PDTCH (n=29) PDTCH (n=30) PDTCH (n=31)
RLC block RLC block RLC block
53+QO0 (+25) bits 65+Q0 (+25) bits 65+Q0 (+25) bits
Interface 1 5.1anl 5.lanl 5.1anl
----------- 7HH=-=———---------cceee e "S- e e e e e e SR -
[ I | : : l [ I : H [ : H
Cyclic code Cyclic code Cyclic code Block code Cyclic code Cyclic code Cyclic code Cyclic code Cyclic code Cyclic code
(no tail) (no tail) In: 3 bits (no tail) (no tail) (no tail) (no tail)
In: 50 bits In: QO bits In: 25 bits Out: 80 bits In: 62 bits In: QO bits In: 25 bits In: 62 bits In: QO bits In: 25 bits
Out: 58 bits Out: Q1 bits Out: 30 bits 51a29.2 Out: 70 bits Out: Q1 bits Out: 30 bits Out: 70 bits Out: Q1 bits Out: 30 bits
51a.28.3 5.1a.n.4 5.1a.3.4 5.1a.30.3 5.1an.4 5.1a.8.4 5.1a.30.3 5.1a.n.4 5.1a.3L5
Interface(2
Conv code Turbo code Conv code Conv code Turbo code Convcode i [ Convcode Turbo code Conv code
K=7 K=4 K=7 K=7 K=4 K=7 K=7 K=4 K=7
rate=58/136 rate=r R=30/78 rate=70/188 rate=r R=30/80 i rate=70/188 rate=r R=30/56
In: 58 bits In: Q1 bits In: 30 bits In: 70 bits In: Q1 bits In: 30 bits In: 70 bits In: Q1 bits In: 30 bits
Out: 168 hits ||Out: 2499 or 2421 bitd i Out: 78 bits Out: 188 bits |[Out: 2480 or 2400 bit§ { Out: 80 bits Out: 188 bits ||Out: 2480 or 2424 bitd |  Out:56 bits
5.1a.283 5.la.n4 5.1a.34 5.1a.30.3 5.la.n.4 5.1a84...} 5.1a.30.3 5.1an.4 5.1a31.5
Interface 3 H
Block Block Block Block Block Block
rectangular rectangular rectangular rectangular rectangular rectangular
interleaving interleaving interleaving interleaving interleaving interleaving
In: 168 hits In: 2499 bits In: 188 hits In: 2480 bits In: 188 bits In: 2480 bits
Out: 168 bits Qut: 2500 bits Out: 188 bhits Qut: 2480 bits| Qut: 188 hits Out: 2480 bits
5.1a29.6 5.1a.30.6 5.1a.30.6 5.1a,.30.6 5.1a.31.6
I 1 T T T 1
Partitioning + Partitioning + Partitioning +
code identifier code identifier code identifier
In: 2748 bits In: 2748 bits In: 2748 bits
Out: 4 blocks Out: 4 blocks Out: 4 blocks
Interface 4 5.1a.29.7 5.1a.30.7 5.1a.30.7

Encryption unit

Figure 1I: Channel Coding and Interleaving Organization for EGPRS2-B Downlink Packet Data
Channels, DBS-10 to DBS-12

ETSI



3GPP TS 45.003 version 10.0.0 Release 10 32 ETSI TS 145 003 V10.0.0 (2011-04)
SACCH, FACCH,
BCCH, CBCH, PCH, RACH, SCH,
AGCH, PACCH, PRACH, CPRACH,
PBCCH, PAGCH, PTCCH/U, CTSBCH-
PPCH, PNCH, SB, CTSARCH,
PTCCH/D, CTSAGCH, i ) MPRACH
CTSPCH O-FACCH/H O-FACCHIF
message message message message
184 bits 184 bits 184 bits PO bits
_ 4.1.1 4.10b.1 4.10c.1 46,4.7.53.2
interface I I I —|—
1 | I I |
Fire code Fire code Fire code cyclic code
 Hail + tail + tail + tail
in: 184 bits in: 184 bits in: 184 bits in: PO bits
out: 228 bits out: 230 bits out: 230 bits out: P1 bits
4.12 4.10b.2 4.10c.2 46,4.7,5.3.2
interface | i i |
2 1 [ B R B 1
convolutional convolutional convolutional convolutional
code code code code
k=5, rate 1/2 k=7, rate 1/6 k=7, rate 1/6 k=5, rate r
in: 228 bits in: 230 bits in: 230 bits in: P1
out: 456 bits out: 1368 bits out: 1368 bits out: P2 bits
413 4.10b.3 4.10c.3 4.6,4.7,53.2
interface
3
reordering and partitioning | |reordering and partitioning | |reordering and partitioning
+stealing flag +stealing flag +stealing flag
in: 456 bits in: 1368 bits in: 1368 bits
out: 8 blocks out: 8 blocks out: 8 blocks
4.1.4 4.10b.5 — 4.3.4 4.10c.5 — 4.2.4
— others
FACCH
block diagonal| |block rectangular block diagonal block diagonal
interleaving interleaving interleaving interleaving
in: 8 blocks in: 8 blocks in: 8 blocks in: 8 blocks
out: pairs of out: pairs of out: pairs of out: pairs of
blocks blocks blocks blocks
424,434 4.1.4 4.10b.5—>4.3.4 4.10c.5 > 4.2.4
interface
4
encryption unit

Figure 2: Channel Coding and Interleaving Organization for control channels

In each box, the last line indicates the chapter defining the function. In the case of RACH, PRACH and of MPRACH
using Packet Access Burst, PO = 8 and P1 = 18; in the case of PRACH and of MPRACH using Extended
Packet Access Burst, PO = 11 and P1 = 21; in the case of SCH, CSCH, CTSBCH-SB and CTSARCH, PO =
25 and P1 = 39.

2.2 Naming Convention
For ease of understanding a naming convention for bitsis given for use throughout the technical specification:
- Genera naming:
"k" and "j" for numbering of bits or symbolsin data blocks and bursts;
"Ky" gives the amount of bits or symbolsin one block, where "x" refers to the data type;
"n" isused for numbering of delivered data blocks where;
"N" marks a certain data block;
"B" is used for numbering of bursts or blocks where;

"Bg" marks the first burst or block carrying bits from the data block with n = O (first data block in the
transmission).
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- Datadelivered to the preliminary channel encoding unit (for EFR only):
(k) fork=1..,Kg
- Datadelivered by the preliminary channel encoding unit (for EFR only) before bits rearrangement
w(k) fork=1..., Ky
- Databits delivered to the encoding unit (interface 1 in figures 1a, 1b, 1c, 1le and 2):
d(k) fork=0,1,.,Kg41
- Data symbols delivered to the encoding unit (interface 1 in figure 1d):
D(k) fork=0,1,..,Kp-1
- Input in-band data bits (for TCH/AMR only):
id(k) fork=0,1
- Encoded in-band data bits (for TCH/AMR only):
ic(k) fork =0, 1,...,.3 TCH/AHS speech frames or
k=0, 1,.,7 TCH/AFS or TCH/WFS speech frames or
k=0, 1,...,11 O-TCH/AHS or O-TCH/WHS speech frames or
k=0, 1,...,23 O-TCH/WFS speech frames or
k=0,1,..,15TCH/AMR SID and RATSCCH frames
- Code identifying the used coding scheme (for packet switched channels only):
q(k) fork=0,1,..., 7
- Databits after the first encoding step (block code, cyclic code; interface 2 in figures 1a, 1b, 1c, 1le and 2):
u(k) fork=0,1,..Ky1
- Data symbols after the first encoding step (block code; interface 2 in figure 1d):
U(k) fork=0,1,.,Ky-1

- Data put into the shift register of the convolutional code and calculated from the data bits u(k) and the feedback
bitsin recursive systematic convolutional codes

r(k) fork=0,1,..., Ki-1

- Data after the second encoding step (convolutional code ; interface 3 in figures 1a, 1b, 1c, 1d, 1eand 2):
c(nk) or c(k) fork=0,1,... K1
n=0,1,.,N,N+1,...
- Interleaved data bits:

i(B,k) fork=0,1,...Ki-1
B = By, BytL,....

- Interleaved data symbols:
[(B,k) fork=01,..,K-1

B = Bg, By*L,...
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- Bitsinone burst (interface 4 in figures 1a, 1b, 1c, 1e and 2):
e(B,k) fork=0,1,...,114,115
B = Bp,Bg