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pertaining to these essential 1PRs, if any, is publicly available for ETSI membersand non-members, and can be found
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Foreword

This European Standard (Telecommunications series) has been produced by ETSI Technical Committee Special Mobile
Group (SMG).

The present document specifies the data blocks given to the encryption unit. It includes the specification of encoding,
reordering, interleaving and the stealing flag within the digital cellular telecommunications system (Phase 2+).

The contents of the present document may be subject to continuing work within SMG and may change following formal
SMG approva. Should SMG modify the contents of the present document it will then be re-submitted for formal
approval procedures by ETSI with an identifying change of release date and an increase in version number as follows:

Version 8.x.y
where:
8 GSM Phase 2+ Release 1999.

x the second digit is'incremented for ‘changes of ‘substance, i.€. technical enhancements, corrections, updates,
etc.

y thethird digit isincremented when editorial only changes have been incorporated in the specification.

National transposition dates

Date of adoption of this EN: 17 November 2000
Date of latest announcement of this EN (doa): 28 February 2001
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 August 2001
Date of withdrawal of any conflicting National Standard (dow): 31 August 2001

ETSI



(GSM 05.03 version 8.5.1 Release 1999) 10 ETSI EN 300 909 Vv8.5.1 (2000-11)

1 Scope

A reference configuration of the transmission chain is shown in GSM 05.01 [4]. 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 Mobile Station (MS) or Base Transceiver Station
(BTS). The definitions of the logical channel types used in this technical specification are givenin GSM 05.02 [5], a
summary isin annex A.

1.1 References

The following documents contain provisions which, through reference in thistext, 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.

e A non-specific reference'to'an ETS shall-also be taken to refer to later versions published as an EN with the same
number.

» For this Release 1999 document, referencesto GSM documents are for Release 1999 versions (version 8.X.y).

[1] GSM; 01,04 "Digital. cellular tel ecommunications system, (Phase 21+); Abbreviations and
acronyms'.

[2] GSM 04.08: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface
layer 3 specification”.

[3] GSM 04.21: "Digital cellular telecommunications system (Phase 2+); Rate adaption on the Mobile
Station - Base Station System (MS - BSS) interface”.

[4] GSM 05.01: "Digita cellular telecommunications system (Phase 2+); Physical layer on the radio
path General description".

[5] GSM 05.02: "Digital cellular telecommunications system (Phase 2+); Multiplexing and multiple
access on the radio path"”.

[6] GSM 05.05: "Digital cellular telecommunications system (Phase 2+); Radio Transmission and
Reception”.

[7] GSM 05.09: "Digital cellular telecommunications system (Phase 2+); Link adaptation".

[8] GSM 06.10: "Digital cellular telecommunications system; Full rate speech transcoding”.

[9] GSM 06.20: "Digital cellular telecommunications system; Half rate speech transcoding”.

[1Q] GSM 06.60: "Digital cellular telecommunications system; Enhanced Full Rate (EFR) speech
transcoding".

[11] GSM 06.90: "Digita cellular telecommunications system; Adaptive Multi-Rate speech
transcoding”.

[12] GSM 06.93: "Digital cellular telecommunications system; Discontinous transmission (DTX) for

Adaptive Multi-Rate speech traffic channels".
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[13] GSM 03.64: "Digital cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); Overall description of the GPRS Radio Interface; Stage 2".

[14] GSM 03.52: "Digital cellular telecommunications system (Phase 2+); GSM Cordless Telephony
System (CTS), Phase 1; Lower layers of the CTS Radio Interface; Stage 2".

1.2 Abbreviations

Abbreviations used in the present document are listed in GSM 01.04.

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 allow, 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, building the coded bits;
- reordering and interleaving the coded bits,and-adding-a stealing,flag,-gives thei nterleaved hits.

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 456 coded bits which is interleaved and mapped onto burstsiin a very similar way for al of them.
Figures 1a and 1b give a diagram showing the general structure of the channel coding.

This block of 456 coded bits is the basic structure of the channel coding.scheme. I n the case of full rate speech TCH,
this block carries the information of one speech frame. I n case of control channéls, 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 a packet switched channel the block of 456 or 1384 coded bits carries one radio block.

In the case of an enhanced circuit switched channel the block of 1368 coded bits (456 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 timeslots 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 bitsthereis, in addition, a stealing flag (8
bits), indicating whether the block belongsto 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.
Theindication of the E-FACCH/F is based on the identification of the modulation. Along with each block of 456 coded
bitsthereis, in addition, astealing flag (8 bits), indicating whether the block belongs to the E-FACCH, FACCH or
TCH.
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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 and CPRACH,;

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.

TCH/EFS
(Enhanced full
rate speech TCH)

speech frame
244 bits
3.1
]
cyclic code
+ repetition
in: 244 bits
out; 260 bits
3.1.1 PRACH
integface SACCH-FACCH PTCCH/U
: y RACH, PDTCH(1-4),
TCHIHS TcH/Fs BCCH, CBCH, PCH SCH PBCCH.(PA)GCH,
(half rate (full rate AGCH, SDCCH CTSBCH-SB, PPCH, PNCH,
speech TCH) |speech TCH) CTSAGCH, CTSPCH data TCHs CTSARCH PTCCH/D
speech frame|[ |speech frame message data frame message RLC block
112 bits 260 bits 184 bits NO bits PO bits QO bits
3.2 3.1 411 3.n.1 46,4.7,5.3.2 5.1.n.1
interface | | | I ! ! Ics-1 | others
1 | | | | 1 1 | 1 1 | |
cyclic code cyclic cade Fire code +tail cyclic.code cyclic code
+ tail + tail . Hail in: NO bits + tail + tail
in: 112 bits in: 260¢bits in: A8d-bitsc| |iteND bita in: PO bits in: QO bits
out: 121 bits | | out: 267 bits | |out:"228 bits 3n.2 out: P1 bits out: Q1 bits
3.2.1 311 4.1.2 4.6,4.7,5.3.2 5.1.n.2
interface | | | I I others |1 CS-4
2 1 1 1 1 _ 1 1
convolutional{aconvelutional |“convolutionall | convolitional Pl senvoltitionall > convolutional
code code code code code code
k=7, 2 classes| k=5, 2 classes| | k=5, rate 1/2 k=5, rate r k=5, rate r k=5, rate r
in: 121 bits in: 267 bits in: 228 bits in: N1 bits in: P1 in: Q1 bits
out: 228 bits | | out: 456 bits | | out: 456 bits || out: 456 bits || out: P2 bits out: 456 bits
3.2.2 3.1.2 4.1.3 3.n.3 4.6,4.7,5.3.2 5.1.n.3
interface | |
3

| TCH/F2.4 others

—

reordering and partitioning
+stealing flag

reordering and partitioning
+stealing flag

reordering and partitioning
+code identifier

in: 228 bits in: 456 bits in: 456 bits
out: 4 blocks out: 8 blocks out: 8 blocks
3.2.3 3.1.3,4.1.4,434 4.1.4

others

S
TCHIFS, TCH/EFS

TCH/F2.4, FACCH diagonal interleaving
bI_ock diag_onal bl_ock diag_onal block rectangular + isrﬁgilgéggiltasgs

|_nter|eaV|ng |_nter|eavmg inter|ea\/ing OUt.' 4 blocks

in: 4 blocks in: 8 blocks in: 8 blocks diagonélly interleaved

out: pairs of out: pairs of out: pairs of to depth 19, starting
blocks blocks blocks on consecutive bursts
3.2.3 3.1.3,4.34 4.1.4 3.n.4

interface
4

encryption unit

Figure 1a: Channel Coding and Interleaving Organization
In each box, the last line indicates the clause defining the function. In the case of RACH, PO =8 and P1 =18; in

the case of SCH, CSCH, CTSBCH-SB and CTSARCH, PO = 25 and P1 = 39. In the case of data TCHs, NO, N1
and n depend on the type of data TCH.
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Interfaces:

1) information bits (d);

2) information + parity + tail bits (u);
3) coded bits (¢);

4) interleaved bits (€).
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TCH/AHS TCH/AFS
In-band data Speech frame In-band data Speech frame
2 bits 95..159 bits 2 bits 95..244 bits
3.10.7 3.10.7 3.9. 3.9.
interface ...l interface ...
0 v 0 v
Subjective Subjective
ordering Class 2 ordering
in: 95..159 bits | 12--36 bits in: 95..244 bits
out: 95..159 bits out: 95..244 bits
id 3.10.7.2 id 3.9.4.2
interface interface ...
v 1 v v 1 v
block code cyclic code block code cyclic codel
in: 2 bits in: 831123 hits in:2:bits in: 95..244 bits
out: 4 bits out: 89129 bits out:"8'bits out: 101..250
3.10.7.1 3:10:7.8 3.9:4:1 3.9.4.
interface interface
2 Y ) 2 Y
ic convolutional ic convolutional
code
rate 1/3..1/2 rate 1/5..1/2
in: 89..129 bits in: 101..250 bits
out: 172..212 out: 448 bits
3.10.7.4 3.9.4.4
interfgce a\s \
v v
reordering and partitioning reordering and partitioning
+stealing flag +stealing flag
in: 228 bits in: 456 bits
out: 4 blocks out: 8 blocks
3.10.7.5->3.2.3 3.945->313
v \
block diagonal block diagonal
interleaving interleaving
in: 4 blocks in: 8 blocks
out: pairs of out: pairs of
blocks blocks
3.10.7.5 -> 3.2.3 3.9.4.5->3.1.3
interface
4 y

encryption unit

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

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