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Important Notice

Texas Instruments Incorporated and/or its subsidiaries (TI) reserve the right to make corrections, mod-
ifications, enhancements, improvements, and other changes to its products, software and services at
any time and to discontinue any product, software or service without notice. Customers should obtain
the latest relevant information during product design and before placing orders and should verify that
such information is current and complete.

All products are sold subject to TI's terms and conditions of sale supplied at the time of order ac-
knowledgment. Tl warrants performance of its hardware products to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control tec h-
nigues are used to the extent Tl deems necessary to support this warranty. Except where mandated
by government requirements, testing of all parameters of each product is not neces sarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are respon-
sible for their products and applications using Tl products, software and/or services. To minimize the
risks associated with customer products and applications, customers should provide adequate design,
testing and operating safeguards.

Any access to and/or use of Tl software described in this document is subject to Customers entering
into formal license agreements and payment of associated license fees. Tl software may solely be
used and/or copied subject to and strictly in accordance with all the terms of such license agreements.

Customer acknowledges and agrees that Tl products and/or software may be based on or implement
industry recognized standards and that certain third parties may claim intellectual property rights
therein. The supply of products and/or the licensing of software does not convey a license from Tl to
any third party intellectual property rights and Tl expressly disclaims liability for infringement of third
party intellectual property rights.

Tl does not warrant or represent that any license, either express or implied, is granted under any TI
patent right, copyright, mask work right, or other Tl intellectual property right relating to any combina-
tion, machine, or process in which Tl products, software or services are used.

Information published by Tl regarding third—party products, software or services does not constitute a
license from TI to use such products, software or services or a warranty, endorsement thereof or
statement regarding their availability. Use of such information, products, software or services may
require a license from a third party under the patents or other intellectual property of the third party, or
a license from Tl under the patents or other intellectual property of TI.

No part of this document may be reproduced or transmitted in any form or by any means, electronical-

ly or mechanically, including photocopying and recording, for any purpose without the express written
permission of TI.

Change History

Date Changed by Approved by Version | Status | Notes
1997-Mar-12 |LE 0.1 1
2003-May-26 | XGUTTEFE 0.2 Draft
Notes:

1. Initial version
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1 General

1.1 References

[1] GSM 2.81, Line Identification Supplementary Services - Stage 1
ETS 300 514, ETSI, September 1994
[2] GSM 2.82, Call Forwarding Supplementary Services - Stage 1
ETS 300 515, ETSI, September 1994
[3] GSM 2.83, Call Waiting and Call Hold Supplementary Services - Stage 1
ETS 300 516, ETSI, September 1994
[4] GSM 2.84, Multi Party Supplementary Services - Stage 1
ETS 300517, ETSI, September 1994
[5] GSM 2.85, Closed User Group Supplementary Services - Stage 1
ETS 300 518, ETSI, September 1994
[6] GSM 2.86, Advice of Charge Supplementary Services - Stage 1
ETS 300 519, ETSI, September 1994
[7] GSM 2.88, Call Barring Supplementary Services - Stage 1
ETS 300 520, ETSI, September 1994
[8] GSM 3.14, Support of Dual Tone Multi Frequency Signalling via the GSM System
ETS 300532, ETSI, April 1994
[9] GSM 3.40, Technical Realization of the Short Message Service Point-to-Point
ETS 300 536, ETSI, January 1996
[10] GSM 3.41, Technical Realization of Short Message Service Cell Broadcast
ETS 300 537, ETSI, June 1995
[11] GSM 3.81, Line Identification Supplementary Services - Stage 2
ETS 300 542, ETSI, February 1995
[12] GSM 3.82, Call Forwarding Supplementary Services - Stage 2
ETS 300 543, ETSI, February 1995
[13] GSM 3.83, Call Waiting and Call Hold Supplementary Services - Stage 2
ETS 300 544, ETSI, November 1994
[14] GSM 3.84, Mullti Party Supplementary Services - Stage 2
ETS 300 545, ETSI, November 1994
[15] GSM 3.85, Closed User Group Supplementary Services - Stage 2
ETS 300 546, ETSI, January 1996
[16] GSM 3.86, Advice of Charge Supplementary Services - Stage 2
ETS 300 547, ETSI, March 1995
[17] GSM 3.88, Call Barring Supplementary Services - Stage 2
ETS 300 548, ETSI, November 1994
[18] GSM 4.01, M S-BSS Interface General Aspects and Princip les
ETS 300 550, ETSI, September 1994
[18] GSM 4.03, M S-BSS Interface Channel Structures and Access Capabilities
ETS 300 552, ETSI, September 1994
[19] GSM 4.05, Data Link Layer General Aspects
ETS 300 554, ETSI, September 1994
[20] GSM 4.06, MS-BSS Interface Data Link Layer Specification
ETS 300 555, ETSI, September 1994
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[21] GSM 4.07, Mobile Radio Interface Signalling Layer 3 General Aspects
ETS 300 556, ETSI, February 1995
[22] GSM 4.08, Mobile Radio Interface Layer 3 Specification
ETS 300 557, ETSI, January 1996
[23] GSM 4.10, Mobile Radio Interface Layer 3 Supplementary Services Specification

General Aspects
ETS 300 558, ETSI, February 1995

[24] GSM 4.11, Point-to-Point Short Message Service Support on Mobile Radio Interface
ETS 300 559, ETSI, October 1995
[25] GSM 4.12, Short Message Service Cell Broadcast Support on Mobile Radio Interface
ETS 300 560, ETSI, January 1996
[26] GSM 4.80, Mobile Radio Interface Supplementary Services Specification Formats and Coding
ETS 300 564, ETSI, February 1995
[27] GSM 4.81, Line Identification Supplementary Services - Stage 3
ETS 300 565, ETSI, February 1995
[28] GSM 4.82, Call Forwarding Supplementary Services - Stage 3
ETS 300 566, ETSI, February 1995
[29] GSM 4.83, Call Waiting and Call Hold Supplementary Services - Stage 3
ETS 300 567, ETSI, February 1995
[30] GSM 4.84, Multi Party Supplementary Services - Stage 3
ETS 300 568, ETSI, February 1995
[31] GSM 4.85, Closed User Group Supplementary Services - Stage 3
ETS 300 569, ETSI, February 1995
[32] GSM 4.86, Advice of Charge Supplementary Services - Stage 3
ETS 300 570, ETSI, February 1995
[33] GSM 4.88, Call Barring Supplementary Services - Stage 3
ETS 300571, ETSI, February 1995
[34] GSM 5.01, Physical Layer on the Radio Path General Description
ETS 300573, ETSI, October 1995
[35] GSM 5.02, Multiplexing and Multiple Access on the Radio Path
ETS 300 574, ETSI, January 1996
[36] GSM 5.08, Radio Sub-system Link Control
ETS 300 578, ETSI, January 1996
[37] GSM 5.10, Radio Sub-system Synchronisation
ETS 300579, ETSI, October 1995
[38] Service Access Point MMREG
6147.100.96.100; Condat GmbH, December 1996
[39] Service Access Point MNCC
6147.101.96.100; Condat GmbH, December 1996
[40] Service Access Point MNSS
6147.102.96.100; Condat GmbH, December 1996
[41] Service Access Point MNSMS
6147.103.96.100; Condat GmbH, December 1996
[42] Service Access Point MMCC
6147.104.97.100; Condat GmbH
[43] Service Access Point MMSS

6147.105.97.100; Condat GmbH
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[44] Service Access Point MMSMS

6147.106.97.100; Condat GmbH
[45] Service Access Point RR

6147.107.97.100; Condat GmbH
[46] Service Access Point SIM

6147.108.97.100; Condat GmbH
[47] Service Access Point MPH

6147.109.96.100; Condat GmbH, December 1996
[48] Service Access Point DL

6147.110.96.100; Condat GmbH, December 1996
[49] Service Access Point MDL

6147.111.96.100; Condat GmbH, December 1996
[50] Service Access Point PH

6147.112.96.100; Condat GmbH, December 1996
[51] Service Access Point MMI

6147.113.96.100; Condat GmbH, December 1996
[52] Message Sequence Charts CC

6147.200.97.100; Condat GmbH
[53] Message Sequence Charts SS

6147.201.97.100; Condat GmbH
[54] Message Sequence Charts SMS

6147.202.97.100; Condat GmbH
[55] Message Sequence Charts MM

6147.203.97.100; Condat GmbH
[56] Message Sequence Charts RR

6147.204.96.100; Condat GmbH, December 1996
[57] Message Sequence Charts DL

6147.205.96.100; Condat GmbH, December 1996
[58] Users Guide

6147.300.96.100; Condat GmbH, December 1996
[59] Test Specification CC

6147.400.97.100; Condat GmbH
[60] Test Specification SS

6147.401.97.100; Condat GmbH
[61] Test Specification SM'S

6147.402.97.100; Condat GmbH
[62] Test Specification MM

6147.403.97.100; Condat GmbH
[63] Test Specification RR

6147.404.97.100; Condat GmbH
[64] Test Specification DL

6147.405.97.100; Condat GmbH
[65] Test Specification CCD

6147.406.97.100; Condat GmbH
[66] SDL Specification CC

6147.500.97.100; Condat GmbH
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[67] SDL Specification SS
6147.501.97.100; Condat GmbH
[68] SDL Specification SMS
6147.502.97.100; Condat GmbH
[69] SDL Specification MM
6147.503.97.100; Condat GmbH
[70] SDL Specification RR
6147.504.97.100; Condat GmbH
[71] SDL Specification DL
6147.505.97.100; Condat GmbH
[72] Message Specification CC
6147.600.97.100; Condat GmbH
[73] Message Specification SS
6147.601.97.100; Condat GmbH
[74] Message Specification SMS
6147.602.97.100; Condat GmbH
[75] Message Specification MM
6147.603.97.100; Condat GmbH
[76] Message Specification RR
6147.604.97.100; Condat GmbH
[77] Message Specification DL
6147.605.97.100; Condat GmbH
[78] Technical Documentation CC
6147.700.97.100; Condat GmbH
[79] Technical Documentation SS
6147.701.97.100; Condat GmbH
[80] Technical Documentation SMS
6147.702.97.100; Condat GmbH
[81] Technical Documentation MM
6147.703.97.100; Condat GmbH
[82] Technical Documentation RR
6147.704.97.100; Condat GmbH
[83] Technical Documentation DL
6147.705.97.100; Condat GmbH
[84] Technical Documentation CCD

6147.706.97.100; Condat GmbH
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1.2 Abbreviations
AGCH Access Grant Channel
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1.3 Terms

Entity Program which executes the functions of a layer

Message: A message is a data unit which is transferred between the entities of the

same layer (peer-to-peer) of the mobile and infrastructure side. Message
is used as a synonym to protocol data unit (PDU). A message may con-
tain several information elements.

Primitive: A primitive is a data unit which is transferred between layers on one
component (mobile station or infrastructure). The primitive has an opera-
tion code which identifies the primitive and its parameters.

Service Access Point: A Senvice Access Point is a data interface between two layers on
one component (mobile station or infrastructure).
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2 Overview

The GSM specifications are normative when used to describe the functionality of interfaces, but the stacks and
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Figure 1: Data Services protocol architecture
This document describes the services offered by the radio link protocol.
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3 Introduction

3.1 Frame Formats

The channel codec requests in regular times data from the rate adaption function RAL".

e For 9600 bit/s 60 bit CCITT V.110 frames are send to the channel codec.
e For 4800 bit/s 60 bit CCITT V.110 frames are send to the channel codec.
e For 2400 bit/s 36 bit CCITT V.110 frames are send to the channel codec.

The number of blocks send to channel codec depends on the time interval and the baudrate:

Time Interval
Baudrate 5 ms 10 ms 20 ms Type of Frame
9600 bit/s 1 2 4 60 bit V.110
4800 hit/s - 1 2 60 bit V.110
2400 bit/s - 1 2 36 bit V.110

If the channel codec requests all 10 ms data at 9600 bit/s the rate adaption function RA1" sends 100
times per second two 60 bit V.110 frames. This is an air interface rate of 12000 bit/s. The data inside
one 60 bit VV.110 frame is 48 bits. So 100 * 2 * 48 data bits are send per second. This is equal to the
baudrate of 9600 bits/s.

Using longer intervals reduces communication between rate adaption function RA1" and channel co-
dec but prolongs the reaction time for in-band flow control (status bits).

If the number of stored bits for sending to channel codec is lower than a threshold the rate adaption
function RA1" requests new data from it’s source (RLP, RAO or fax adapter).

The following frame formats are defined:

9600 bit/s and 4800 bit/s (60 bit CCITT V.110 frames)

Offset 7 6 5 4 3 2 1 0
0 D7 S1 D6 D5 D4 D3 D2 D1
1 D14 D13 X D12 D11 D10 D9 D8
2 D21 D20 D19 S3 D18 D17 D16 D15
3 E7 E6 ES5 E4 S4 D24 D23 D22
4 D31 S6 D30 D29 D28 D27 D26 D25
5 D38 D37 X D36 D35 D34 D33 D32
6 D45 D44 D43 S8 D42 D41 D40 D39
7 0 0 0 0 S9 D48 D47 D46
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2400 bit/s (blocks of 36 bit CCITT V.110 frames)

Offset 7 6 5 4 3 2 1 0
0 X D6 D5 D4 S1 D3 D2 D1
1 S4 D12 D11 D10 S3 D9 D8 D7
2 S6 D15 D14 D13 E7 E6 E5 E4
3 S8 D21 D20 D19 X D18 D17 D16
4 0 0 0 0 S9 D24 D23 D22

3.2 Extension Bits

The extension bits E4, E5, E6and E7 are inserted in each V.110 frames. E4, E5 and E6 are used as
clocking bits and E7 is the multiframe bit.

Synchronous data signals received by the MT from the DTE at the MS or by IWF from the modem on
the PSTN may not be synchronized to the PLM N. The following method shall be used to enable trans-
fer of those data signals and the corresponding bit timing information via the V.110 frames. Such a
situation would exist where the signals received from the modem at the IWF require its own clock or
where the signals received from the DTE at the MS employs ist own network independent clock.

The transmitting end of the GSM PLMN connection shall establish a multiframe structure utilising bit
E7 consisting of four frames by setting E7 in every fourth frame to binary 0. This structure is identical
to all user rates. The frame synchronization will be achieved and maintained during the entire call so
that corrections for the network independent clocking by the receiving end of the GSM PLMN connec-
tion can be easily recognized and applied based on the code words (in c1, c2, ¢3, ¢4 and c5) posi-
tioned in bits E4, E5 and E6 of two consecutive V.110 frames as depicted in the next figure. Thus, the
multiframe structure allows for one 5-bit code words to be transmitted every two V.110 frames for the
purposes of network independent clocking. The two code-words may be different from each other
within the multiframe.

Frame E4 ES5 E6 E7
Multiframe Oa cl c2 1 0
Multiframe la c3 c4 c5 1
Multiframe Ob cl c2 1 1
Multiframe 1b c3 c4 c5 1

Once multiframe synchronization is achieved, each code word is independently evaluated to deter-
mine the compensation needed, if any. The compensation is carried out after reception of multiframe
laor 1b.
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The V.110 transmitter will use the following 5-bit code words, as shown in the next figure, to indicate
the four possible states of compensation required for network independent clocking.

cl [c2 [c3 |c4 [c5

No compensation

Negative compensation

Positive compensation of a zero

o|o|r|r
o|r|o|r
N=1=1
o|o|r|r
o|r|o|r

Positive compensation of one

When negative compensation is indicated, one less user data bit than normal is transported in the
accected frame (multiframe 1a or multiframe 1b). A negative compensation shall cause the receiver to
delete the user data bit occupied by bit position D25, since the transmitter sets this to binary 1 and
does not utilize this position for user data. At those user data rates where the user data bit repeated,
all copies of D25 shall be discarded.

When a positive compensation is indicated, one additional user data bit is transferred by meand of the
code word. At the receiver, a positive compensation will cause a user data bit of binary 0 or 1, as indi-
cated by the code word, to be inserted between the user data bits carried in bit positions D24 and D25
(in multiframe 1a or 1b) of the V.110 frame.

When no compensation is necessary or when NIC is applied, the values of E4, E5, E6 and E7 on the
four multi frame scheme is

Frame E4 ES5 E6 E7

Multiframe Oa

Multiframe 1a

Multiframe Ob

NN
Rl
Rl
=)

Multiframe 1b

When NIC is not applicable the MS and the IWF shall disregard the received value of bits E4, E5, E6
and E7 in the data transmission phase. NIC is not applicable in the following cases:

e transparent asynchronous bearer services
e the facsimile teleservices in transparent mode
e every transparent bearer services when interworking with an UDI information transfer capability
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3.3 Status Bits

The bits S and X are used to convey channel status information associated with the data bits in the
data transfer state. The S-Bits are put in two groups SA and SB to carry the condition of two inter-
change circuits. The X-bit is used to control the condition of circuit 106.

For the S and X bits, a binary zero corresponds to ON condition, a binary one to the OFF condition.
The status SA corresponds with S1, S3, S6 and S8. Status SB is defined by S4 and S9. The following
figure shows the use of SA, SB and X and the corresponding flow control signals:

Terminal Equipment Interworking Function Terminal Equipment
DTR SA DSR
RTS SB DCD
CTS X CTS

The mobile station uses DTR to signal that is is ready for operation. The RTS signal is used to indicate
that the mobile station will send data. The CTS signal is used to indicate whether it is possible to re-
ceive data or not.

The interworking function uses DSR to indicate that the other party is connected. DCD is used to indi-
cate that data will be send to the mobile station. CTS is used by the interworking function to indicate
that it is ready for receiving data.
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4 Common Procedures

4.1 Activation / Deactivation

FAD/RLP/RAO RAL"

\ \
RAl INFO REQ \

(RAL 1)
\ CHC_INFO REQ

|
* >*
\
\
\
\

|
(RAL 1)

The rate adaption function 1" is activated or deactivated.
(CHC 1)
The information is forwarded to the channel codec.

*
|
\

4.2 Setting of Baudrate

FAD/RLP/RAO RAL"

\ \
RA1 INFO REQ \

(RAL 1)
\ CHC_INFO REQ

(CHC 1)

|
* >*
\
\
\
\

— — %

\
(RA1 1)
A new speed rate is defined.
(CHC1)
The information is forwarded to the channel codec.
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4.3 Status Change

\
* <L *
(AT 1) \

\

(RAL 1)

The AT command interpreter indicates a change of status. This results in change of setting in S and X

bits in the following V.110 frames.
(AT 1)

After receiving information with V.100 frames the status bits have changed. The new status is sig-

nalled to the AT command interpreter.

{9 TeExASs
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5 Transmission of data

Transmission of data is only processed, when the rate adaption function RA1" is activated.
FAD/RLP/RAOQ RA1’ CHC

\ \ \
\ CHC_READY TO_ SEND

\ |
‘ *< *
\ (RAT 1) \
\ \ \
a) IWF is ready and able to receive

\ | |

\ \ CHC_DATA REQ \
\ * >%
\ \
\ \

(CHC 1)
b) IWF is not ready or able to receive

\

\ CHC_DATA REQ \
* >*
|

c) stored data is lower than threshold

\ \
\ RA1 READY TO SEND \

\
\
* < * ‘
(S 1) \ \
\ RA1 DATA REQ \ \
* = = > % ‘
\ (RAL 2) |
\ \ \
(RA1 1)
The channel codec requests new data.
(CHC1)

From previous received V.110 frames it is detected that the interworking function is not able to receive
data. Rate adaption function RA1" retransmits the last sended V.110 frame to the interworking function
to awid loss of synchronisation and to forward it’s own status.

(CHC 2)

From previous received V.110 frames it is detected that the interworking function is able to receive
data. Rate adaption function RA1" builds the next frame(s) and sends it to the channel coded.

(S1)

If the remaining number of bits is lower than a configurable threshold value, the rate adaption function
RA1" requests new data from it’s source. This is the FAD, RLP or RAO.

(RAL1 2)

New data is stored at rate adaption function 1".
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6 Reception of data

Reception of data is only processed, when the rate adaption function RA1" is activated.
FAD/RLP/RAOQ RA1’ CHC

\ \ \

| | CHC DATA IND |

‘ *< *

\ (RA1 1) \

\ | |
a) RA1l" is ready and able to receive

\ \ \

\ RA1 DATA IND \ \

* < * |
(S 1) \ \

\ \ \
b) RA1" is not ready or able to receive

\ \ \

\ \ CHC DATA IND |
‘ *< *
\ \
\

(RA1 2)

\ \
(RA1 1)
The channel codec sends V.110 frames to the rate adaption function RA1". The status and extension
bits are extracted.
S1
If the rate adaption function is able to receive data, the data is forwarded to the source. The source is
the fax adapter, the radio link protocol or the rate adaption function O.
(RAL1 2)
The channel codec sends V.110 frames to the rate adaption function RA1". The status and extension
bits are extracted. If the rate adaption function is unable to receive data, the data is erased.
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Appendices

A. Acronyms

DS-WCDMA Direct Sequence/Spread Wideband Code Division Multiple Access

B. Glossary

International Mobile Tel- Formerly referred to as FPLMTS (Future Public Land-Mobile Telephone
ecommunication 2000 System), this is the ITU's specification/family of standards for 3G. This
(IMT-2000/1TU-2000) initiative provides a global infrastructure through both satellite and terre-

strial systems, for fixed and mobile phone users. The family of standards
is a framework comprising a mix/blend of systems providing global roam-
ing. <URL: http://www.imt-2000.0rg/>
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