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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 se rvices 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. TI warrants performance of its hardware products to the speci fications applicable at 
the time of sale in accordance with TI’s standard warranty. Testing and other quality control tec h-
niques are used to the extent TI deems necessary to support this warranty. Except where mandated 

by government requirements, testing of all parameters of each product is not necessarily performed. 
 
TI assumes no liability for applications assistance or customer product design. Customers are respon-

sible for their products and applications using TI products, software and/or services. To mi nimize the 
risks associated with customer products and applications, customers should provide adequate design, 
testing and operating safeguards. 

 
Any access to and/or use of TI software described in this document is subject to Customers entering 
into formal license agreements and payment of associated license fees. TI 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 TI 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 TI to 
any third party intellectual property rights and TI expressly disclaims liability for infringement of third 

party intellectual property rights. 
 
TI 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 TI intellectual property right relating to any combin a-
tion, machine, or process in which TI products, software or services are used.  
 

Information published by TI 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 TI 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.  
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1.2 Abbreviations 

AGCH Access Grant Channel  
BCCH Broadcast Control Channel  

BS Base Station 
BSIC Base Station Identification Code 
CBCH Cell Broadcast Channel  

CBQ Cell Bar Qualify  
CC Call Control  
CCCH Common Control Channel  

CCD Condat Coder Decoder 
CKSN Ciphering Key Sequence Number 
C/R Command / Response 

C1 Path Loss Criterion 
C2 Reselection Criterion 
DCCH Dedicated Control Channel  

DISC Disconnect Frame 
DL Data Link Layer 
DM Disconnected Mode Frame 

EA Extension Bit Address Field 
EL Extension Bit Length Field 
EMMI Electrical Man Machine Interface 

F Final Bit 
FACCH Fast Associated Control Channel  
FHO Forced Handover 

GP Guard Period 
GSM Global System for Mobile Communication 
HPLMNHome Public Land Mobile Network  

I Information Frame 
IMEI International Mobile Equipment Identity 
IMSI International Mobile Subscriber Identity 

Kc Authentication Key 
L Length Indicator 
LAI Location Area Information 

LPD Link Protocol Discriminator 
M More Data Bit  
MCC Mobile Country Code 

MM Mobility Management  
MMI Man Machine Interface 
MNC Mobile Network Code 

MS Mobile Station 
NCC National Colour Code 
NECI New Establishment Causes included 

N(R) Receive Number 
N(S) Send Number 
OTD Observed Time Difference 

P Poll Bit 
PCH Paging Channel  
PDU Protocol Description Unit  

P/F Poll / Final Bit 
PL Physical Layer 
PLMN Public Land Mobile Network 

RACH Random Access Channel  
REJ Reject Frame 
RNR Receive Not Ready Frame 

RR Radio Resource Management 
RR Receive Ready Frame 
RTD Real Time Difference 
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SABM Set Asynchronous Balanced Mode 
SACCHSlow Associated Control Channel  
SAP Service Access Point 

SAPI Service Access Point Identifier 
SDCCH Slow Dedicated Control Channel  
SIM Subscriber Identity Module 

SMS Short Message Service 
SMSCB Short Message Service Cell Broadcast 
SS Supplementary Services  

TCH Traffic Channel  
TCH/F Traffic Channel Full Rate 
TCH/H Traffic Channel Half Rate 

TDMA Time Division Multiple Access 
TMSI Temporary Mobile Subscriber Identity 
UA Unnumbered Acknowledgement Frame 

UI Unnumbered Information Frame 
VPLMN Visiting Public Land Mobile Network  
V(A) Acknowledgement State Variable 

V(R) Receive State Variable 
V(S) Send State Variable 
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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 Service Access Point is a data interface between two layers on 
one component (mobile station or infrastructure).  
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2 Overview 

The Protocol Stacks are used to define the functionality of the GSM protocols for interfaces. The GSM 
specifications are normative when used to describe the functionality of interfaces, but the stacks and 

the subdivision of protocol layers does not imply or restrict any implementation.  

The base of the Protocol Stack rests on the physical layer.  

The Data Link Layer (DL) is used to handle an acknowledged connection between mobile and base 

station. The LAPDm protocol is used. 

Radio Resource (RR) manages the resources of the air -interface. That means configuration of physi-
cal layer, cell selection and cell reselection, data transfer, RR-Connection handling.  

Mobility Management (MM) handles registration aspects for the mobile station. It detects changes of 
location areas and updates a mobile station in the new location area.  

Call Control (CC) provides the call functionality. This includes call establishment, call maintenance 

procedures like Hold, Retrieve or Modify, and call disconnection.  

Supplementary Services (SS) handles all call independent supplementary services like call forwarding 
or call barring.  

Short Message Services (SMS) is used for sending and receiving point-to-point short messages. Addi-
tionally the reception of cell broadcast short messages is included.  

The man machine interface (MMI) is the interface to the user. Normally it is connected with a keypad 

as input device and a display as output device.  

Between the several entities data interfaces are defined. These data interfaces are called Service 
Access Points (SAPs), indicating that an upper layer uses the services of a lower layer.  

The GSM specification do not set out any implementation of the Protocol Stack. The following dia-
grams show the implementation described in all these documents for the mobile station. All entities 
except the Man Machine Interface and Physical Layer are implemented as part of the Protocol Stack. 
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Figure 1: Mobile-station protocol architecture 

 
This document is the technical documentation for the Condat Coder/Decoder (CCD).  
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3 Structure 

F R A M E

P R O T O C O L

S T A C K

E N T I T Y

V S I C C D

Figure 3: Structure of Protocol Stack Entity 

 
Each protocol stack entity has the same structure and is build by the following modules 
 

 Frame 

 Protocol Stack Entity 

 Virtual System Interface and 

 Condat Coder Decoder 

 
Frame 
The frame carries out the work depending on the operating system, like startup or shutdown of a e nti-

ty. This module is implemented by the customer and linked to the protocol stack entity. The interface 
between both is the protocol stack entity interface (PEI).  
 

Protocol Stack Entity 
The protocol stack entities are implemented without any dependencies on the underlying operating 
system. And they contain the protocol stack functionality as described into the ETSI Recommenda-

tions. They are sub-divided in the three modules protocol stack entity interface, custom specific func-
tions and  finite state machine.  
The protocol stack interface module defines the interface to the frame. Custom specific functions are 

used to configure the protocol stack at run-time with custom specific data from a non-erasable memo-
ry for example. The finite state machine modules implement the protocol stack logic.  
 

Virtual System Interface 
The protocol stack entities requires operation system functionality like communication and timer. The 
requirements are low and independent from the operating system, so the system interface is virtual 

from the view of protocol stack entities. The module virtual system interface implements this interface. 
This implementation is carried out by pre-processor definitions or by function calls. 
 

Condat Coder Decoder 
GSM message at the air-interface are bit streams. The most efficient method to handle this GSM 
messages into a protocol stack entity is to convert this bit streams into corresponding C-Structures. 
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This is done by the module Condat Coder Decoder. It makes sense to integrate this module as a 
server into the target system because this module is needed by more than one entity. 
 

 

M D F P D F

C C D - C o m p ile r

M _ < E N T > . H P _ < S A P > .H * .C D G * .C

C o m p ile r / L in k e r  f o r  T a r g e t  S y s t e m

E x e c u ta b le

* .H

Figure 4: Generating a Protocol Stack Entity 

 
Generating a protocol stack entity is carried out in two steps:  

 Generating primitives and message structures  

 Compiling / linking  for target system 
The message definition files (MDF) and primitive definition files (PDF) contain a description for all 
messages and primitives independent from a target system. The CCD-Compiler generates target de-
pendent header files and tables. Parameters of the CCD-Compiler are Alignment and Byte-ordering of 

the target system. 
The generated header files and the delivered header and source files are compiled and linked for the 
target system to obtain a executable for the target system. 
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4 Modules 

The protocol stack component CCD for the mobile station is divided in the following modules: 
 

 bitfun.c 

 ccd.c 

 cdc_std.c 

 cdc_gsm.c 

  
bitfun.c 
This module contains functions for the bit oriented access to the message stream. The machine de-

pendent conversation between the numeric model of the network and the numeric model of the used 
processor in the mobile station is performed by this module too.  
ccd.c 

This module defines the kernel of the CCD. It contains the global main functions for encoding and 
decoding of messages and does the CCD-table selection for the messages. The kernel contains an 
UPN arithmetic engine for evaluating conditions and manipulating bit positions.  

cdc_std.c 
Contains the standard codecs for encoding and decoding basic numeric and structured elements. The 
functions are common for each protocol standard.  

cdc_gsm.c 
Contains the GSM specific codec for encoding and decoding the types GSM1-5 (TVL) wich are de-
fined in the 4.08 message specification. The GSM codec is implemented as a „plugin“ module for the 

CCD. 
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5 Header 

The modules include several header files. Header files which are changeable by the user are marked 
(*). These header files are used to integrate the protocol stack entities in a specific target system. 

 

 bitfun.h 

 ccdtable.h 

 ccdapi.h (*) 

 ccd.h 

 gsm.h 

 stddefs.h 

 custom.h 

 vsi.h (*) 

 calc.cdg 

 ccdmtab.cdg 

 mconst.cdg 

 pconst.cdg 

 mcomp.cdg 

 melem.cdg 

 mmtx.cdg 

 mvar.cdg 

 spare.cdg 
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bitfun.h 
contains the prototypes for the bit access functions. 
ccdtable.h 

contains the definitions of the structures of the CCD-tables  
ccdapi.h (*) 
The header defines the prototypes and some constants for the Condat Coder Decoder (CCD).  

ccd.h 
contains the prototypes for elemtary functions that can be used by any codec function. The definitions 
of the ERROR values are defined here.  

gsm.h 
The header contains global definitions for all protocol stack entities. Depending on the definitions in 
custom.h many options and traces are defines in this header.  

stddefs.h 
The header contains several standard definitions used by the protocol stack entities. 
custom.h 

The header defines global constants for the integration of the protocol stack entity into a specific target 
system. The user may define the identifier of the communication resource, the supported traces, the 
communication method (by copying primitives or by exchangi ng references of primitives) , the custom 

specific primitive header and some more.  
vsi.h 
Prototypes for the virtual system interface are defined in this header. Some parameter and the return 

types of these function are changeable by the user for integration in a specific target system. 
calc.cdg 
This header is generated by the CCD compiler. It defines all UPN calculation steps.  

ccdmtab.cdg 
This header is generated by the CCD compiler. It defines the data area for all CCD tables.  
mconst.cdg 
This header is generated by the CCD compiler. It includes all message identifier and some constants 

needed by the entities. 
pconst.cdg 
This header is generated by the CCD compiler. It includes all primtive identifier and some constants 

needed by the entities. 
mcomp.cdg 
This header is generated by the CCD compiler. It defines the structured elements of all messages.  

melem.cdg 
This header is generated by the CCD compiler. It defines the contents of structured and basic ele-
ments. 

mmtx.cdg 
This header is generated by the CCD com piler. It defines the main table for selection of the message 
codec rules. 

mvar.cdg 
This header is generated by the CCD compiler. It defines the coding rules for all basic elements.  
spare.cdg 

This header is generated by the CCD compiler. It defines the coding rules for all spare definitions.  
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6 Configuration 

The protocol stack software is independent from a specific target system. The step from the indepen-
dent protocol stack software to a target system is carried out by configuration and by custom specific 

functions. CCD can be configured with static configurations. Static configuration is carried out by set-
ting constants or types in some header files before compiling the sources. The following header files 
are changeable by the user: 

 ccdapi.h 

 custom.h 

 pei.h 

 vsi.h 

Some configurations are valid for all protocol stack entities (defined in ccdapi.h, custom.h, pei.h and 
vsi.h). They are described in the Users guide.  
The CCD specific configuration must be performed by defining symbols at compile time. This can be 

done with the -D option by most of the known compilers. 
 
M_INTEL/M_MOTOROLA 

The symbol defines the memory model for the representation of numeric values of the used processor 
type. M_INTEL defines the little-endian machines like INTEL/ARM7 - M_MOTOROLA defines the big-
endian machines like MOTOROLA/PowerPC. One and only one of the options must be defined.  

 
DEBUG_CCD and CCD_TRACEFILE 
If this symbol is defined the CCD generates debug information while coding and decoding. This is 

done via the vsi_o_trace function. If the symbol CCD_TRACEFILE is set to an string that defines a 
valid filename the trace will be done in a file instead with vsi_o_trace. This file makes only sense if 
CCD is used in a OS environment that supports files. 
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CCDTABLES_EXTERN 
If this symbol is defined the CCD expect that the CCDTABLES (defined in ccdmtable.h) are defined 
extern and the start addresses are defined at the link time. 

SHARED_CCD 
To use the CCD in a multithread environment this symbol must be defined. In this case the CCD re-
quests a semaphore from the FRAME to avoid a multiple call of CCD-Functions. 

SHARED_VSI 
This symbol must be set if the CCD is used in a multithread environment and the DEBUG_CCD is 
defined. 

CCD_SYMBOLS 
If it is necessary to have access to the names of the messages, primitives and the Information ele-
ments with their variables this symbol must be defined. For this case the CCD -tables must be gener-

ated without symbols by CCDGEN before compiling any CCD source.  
CCD_PLUGIN_GSM 
To use the GSM specific „plugin“ it is necessary to define this symbol. 



Technical Documentation 

GSM Protocol Stack CCD (6147.706.97.100), v0.2 Draft 

 

Texas Instruments Proprietary Information – Internal Data Page 20 of 21 

 

7 Resources 

7.1 Semaphores 

One semaphore is requested at initialisation time to protect the CCD to be called twice before a com-
plete message is coded or decoded. 
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Appendices 

A. Acronyms 

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

 

B. Glossary 

International Mobile Tel-
ecommunication 2000 
(IMT-2000/ITU-2000) 

Formerly referred to as FPLMTS (Future Public Land-Mobile Telephone 
System), this is the ITU's specification/ family of standards for 3G. This 
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.org/> 

 

http://www.imt-2000.org/

