Transaction Capabilities Application Part (TCAP)

—— Chapter 11 ——

This chapter is designed to provide the student with an overview
of the protocol Transaction Capabilities Application Part
(TCAP)

OBJECTIVES:

Upon completion of this chapter the student will be able to
describe:

what the main function of TCAPis.

» thegenera format of TCAP messages.
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TRANSACTION CAPABILITIES APPLICATION PART (TCAP)

The Transaction Capabilities (TC) are defined in CCITT
Recommendations Q.771-Q.775. TC consists of two elements:

» Transaction Capabilities Application Part (TCAP)
* Intermediate Services Part (ISP) (not defined)

As currently specified, TCAP provides services based on
connectionless network services. TC provides the means to
establish non-circuit related communication between two nodes
in the signaling network and to exchange messages via a
dialogue.

The TCAP is a common platform for different applications.
TCAP has a standard interface with all applications called TC
users. Thisincludes MAP in GSM.

Common functions like sending/receiving, coding/decoding,
packing/unpacking are withdrawn from each application and
included in TCAP. TCAP has a buffer and handles the
multiplexing and timing of the information received from a TC
user. It receives incoming messages from SCCP, unpacks and
delivers them and deliver to the correct TC user. TCAP makes it
possible for TC users to have severa dialogues running
concurrently. It can be seen as a secretary to the manager e.g.
MAP.

Figure 11-1 shows the TCAP structure, divided into transaction
and component sublayers. The component sublayer deals with
individual actions or data, called components. The transaction
sublayer deals with the exchange of messages between two TC
users. For transfer of information between MAP and TCAP,
primitives are used.

A dialogue consists of successive components exchanged
between two TC users to run an application. The transaction
sublayer gives each transaction a unique identity. This implies
that each TC user can have several dialogues running
concurrently and that there may be several TC users on one
node.

In Figure 11-2 the message flow during location updating type
norma, new MSC/VLR, is shown. Between HLR and
MSC/VLR, MAP messages are sent. The dialogue and
component primitives are shown in brackets.
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MAP
(TC-user)

Dialogue Primitives Component Primitives
» Begin * Invoke
» Continue * Result
* End v v TCAP  Error
e Uni Component e Cancel
» Abort Sub-layer * Reject

']
Transaction
Sub-layer

Example of Dialogue Primitives

TC-BEGIN
TC-CONTINUE
TC-END
TC-UNI
TC-U-ABORT
TC-P-ABORT

Begins a dialogue

Continues a dialogue

Ends a dialogue

Requests/Indicates an unstructed dialogue
Allows a TC-user to terminate a dialogue abruptly

Informs the TC-user that the dialogue has been
terminated by TCAP

Example of Component Primitives

TC-INVOKE

TC-RESULT-L

TC-U-ERROR

TC-L-CANCEL

TC-U-CANCEL

TC-L-REJECT
TC-U-REJECT
TC-R-REJECT

Invocation of an operation, which may be
linked to another operation invocation

Only the result or last part of the segmented
result of a successfully executed operation

Replay to a previously invoked operation,
indicating that the operation execution has failed

Informs the TC-user locally that an operation
invocation is terminated due to a time out condition

Causes local termination of an operation
invocation, as an consequence of a TC-user decision

Reject by local TCAP
Reject by TC-User
Reject from remote TCAP

Figure 11-1 TCAP structure, primitives between TCAP and
MAP.
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HLR MSC/VLR BSC MS

Loc upd.request

old LAI + IMSI/TMSI

Loc upd.request +CKSN....

L old LAI + IMSI/TMSI +

) CGI+CKSN....
(TC-Begin)
Send Parameters (Invoke)
Dialogue IMSI + Req. Auth. set

1 (TC-End)
Send Parameters (Result—L)>
RAND, SRES, Kc

Authentication Request
RAND, new CKSN

MAP Authentication Response
(TC-Begin) SRES
Update Location (Invoke)
IMSI, Location=VLR address
(TC-Continue)
Insert Subscriber Data (Invol@
Dialogue MSISDN + Cat+SS....

2 < |(TC-Continue)

Es,ert Subscriber Data (Result)

(TC-End)
Update Location (Result-L)
|

Location Updating Accept

Figure 11-2 Location updating, MAP-operations and dialogues

TCAP MESSAGE - GENERAL FORMAT

TCAP formats the TC-user data received from MAP and aso
generates some data of its own. This data consists of a number
of information elements which is then sent via SCCP and MTP
to the other GSM node. Figure 11-3 shows the TCAP message
sent in the SCCP message data field.
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B transmitted

OPTIONAL MANDATORY VARIABLE MANDATORY FIXED MESSAGE ROUTING

sccp PART PART PART TYPE LABEL

SLS, OPC, DPC

CALLING PARTY | CALLED PARTY POINTER POINTER POINTER

DG || P ADDRESS ADDRESS DATA | CALLING | CALLED

Component portion
Component n | Component 2 | Component 1

TCAP Transaction portion

Figure 11-3 MSU with SCCP and TCAP messages.

Each information element within a TCAP message has the same
structure. An information element consists of three fields, which
always appear in the following order:

1. Tag: distinguishes one type from another and governs the
interpretation of the Contents.
Length: specifies the number of octets in the Contents.

Contents: is the substance of the element, containing the
primary information that the element isintended to convey.

The contents of each element is either one value (primitive) or
one or more information elements (constructor). This is shown

in Figure 11-4.
Tag Tag
Length Length Phs Tag
g Length
Contents 1
N Contents
Primitive Constructor

Figure 11-4 Types of contents in a TCAP message.
TCAP MESSAGE STRUCTURE

A TCAP message is structured as a single constructor
information element, as shown in Figure 11-5. It consists of a
transaction portion which contains information used by the
transaction sublayer, and a component portion which contains
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the information used by the component sublayer, like
components. Each component is a constructor information
element.

MESSAGE TYPE TAG (BEGIN)
TOTAL MESSAGE LENGTH

COMPONENT TYPE TAG (INVOKE)
COMPONENT LENGTH

INVOKE ID TAG
INVOKE ID LENGTH

INVOKE ID

OPERATION CODE TAG
OPERATION CODE LENGTH

9 (=send parameters)

SEQUENCE TAG
SEQUENCE LENGTH

TAG=0 (IMSI)
LENGTH

SEQUENCE TAG
LENGTH

TAG=10 (ENUMERATED)

LENGTH

1 (=req auth set)

Figure 11-5 The structure of the TCAP message Send
Parameters.
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