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1 Scope
After completion of MAP version 2 the introduction of new or modification of existing features and services in phase
2+ and UMTS requires changes to the Mobile Application Part (MAP) specification (see [1], [9]). This handbook gives
some guidelines on how to introduce changes into the MAP. Protocol as well as application aspects are considered at
once.

1.2 Normative references
[1] ETSI ETS 300 5993G TS 29.002 "Digital cellular telecommunication system (Phase 2); Mobile

Application Part (MAP) specification (GSM 09.02)"

[2] ETSI prETR 060 "Signalling Protocols and Switching (SPS); Guidelines for using Abstract
Syntax Notation One (ASN.1) in telecommunication  application protocols"

[3] ITU-T Recommendations Q.771 to Q.775 (Blue Book 1988/White Book 1993) "Specification of
signalling system no. 7, transaction capabilities (TC)"

[4] Addendum to Recommendation ITU-T Recommendations Q.1400 (1994) "Architecture
framework for the development of signalling and OAM protocols using OSI concepts. Add section
12.5"

[5] CCITT Recommendation X.208 (Blue Book 1988) "Specification of abstract syntax notation one
(ASN.1)"

[6] CCITT Recommendation X.209 (Blue Book 1988) "Specification of basic encoding rules for
ASN.1"

[7] ITU-T Recommendations X.680 to X.683 (1993) "Specification of abstract syntax notation one
(ASN.1)" including Amendment 1 "Rules of extensibility" (1994)

[8] ITU-T Recommendations X.690 to X.691 (1993/94) "Specification of ASN.1 encoding rules"

[9]                        ETSI ETS 300 974 "Digital cellular telecommunication system (Phase 2+); Mobile Application
Part (MAP) specification (GSM 09.02)"
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1.3 Abbreviations
MAP Mobile Application Part
AC Application Context
SMS Short Message Service
USSD Unstructured Supplementary Service Data
ASN.1 Abstract Syntax Notation One
TCAP Transaction Capability Application Part
SCCP Signalling Connection Control Part
SS 7 Signalling System No. 7
ISUP ISDN User Part
ISDN Integrated Services Digital Network
ITU International Telecommunication Union
CCITT International Telegraph and Telephone Consultative Committee
ETSI European Telecommunication Standard Institute
ETS European Telecommunication Standard
ETR European Technical Report
TC-TR Technical Committee-Technical Report

2 MAP guidelines

2.1 General
Introduction of new or enhanced services and features should always be based on the requirements defined by stable
stage 1 and stage 2 definitions. By this means the discussion of requirements will be separated from the development of
protocols. However some feedback from the studies of protocol solutions may result in changes or additions to the stage
2 or even the stage 1 definitions.

Services and features generally comprise a number of functions requiring exchange of information between entities.
Functions are defined by text, tables, SDL diagrams and information flows in the stage 2 definition, which does not
necessarily define which kind of protocol is to be used.

For each function or protocol change compatibility needs careful consideration to ensure interworking with entities only
supporting previous versions of that feature or not supporting the feature at all.

The decision on whether the MAP protocol is to be used for specific messages or parameters shall be based on one
hand on the capabilities of the MAP protocol and on the other hand on the existing environment (interworking and
compatibility).

The MAP protocol is normally used to request and control information in a remote data base (HLR, VLR, EIR, AuC).
No traffic channel is associated in this case. However in some cases MAP signalling is also used in parallel with
connection oriented signalling associated with a traffic channel (e.g. ISUP) to offer capabilities in addition to the
connection oriented protocol (e.g. handover). MAP may also transport user information (e.g. SMS, USSD).

2.2 General aspects on MAP modifications
While MAP phase 2 contains text which is applicable to phase 1 and phase 2, the later versions of the MAP phase 2+
specification shall only include material which is applicable for the latest AC versions. However As an exception to this
principle, definitions of old version's operation packages and application contexts for earlier versions shall be kept in
section 17 of MAP shall be kept.

Based on the stage 2 definition, MAP modifications should be done step by step to ensure a systematic approach. The
following sections describe typical steps of analysis and implementation of changes in the MAP.

2.2.1 Analysis of the requirements

The requirements from the stage 2 definition need to be checked together with relevant stage 3 definitions of other
interfaces (e.g. Radio- and ISUP-interface).
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Resulting protocol changes may be:

- A new or modified parameter in a message;

- A new message;

- A new interface;

- A new or modified message sequence;

- A new or modified Application Context (AC).

Except for the Application Contexts it is easy to derive from the requirements a list of all protocol elements which have
to be added or changed in the MAP. Whether a new Application Context is required needs further elaboration (see
following sections).

2.2.2 Study of compatibility aspects

When an existing feature is changed or enhanced attention to the compatibility aspects should always be given. This
refers not only to cases resulting in a protocol change but also where messages and parameters remain unchanged while
the functionality associated with a feature is modified.

Normally a feature consists of a number of functions which are defined by the Stage 2 definition. To analyse the
compatibility aspects it is necessary to look at these functions one by one.

Modification of features and services will result in changes of existing functions or introduction of new functions.
Modifications can be classified as follows:

- Essential modifications always need support by the MAP entities involved. This implies that a MAP entity which
receives a request for a modified (and therefore possibly unsupported) function must be informed of this
modification in such a way that it can reject this request.

- Non-essential modifications do not always need support by the MAP entities involved. In this case the MAP
entity which receives the request should not be forced to reject a modified (and therefore possibly unsupported)
function. It should react as if the unmodified function was requested.

For some modifications the MAP protocol allows the specification of a non-essential modification. These are defined as
follows:

- Association of a new or modified functionality with an existing message or parameter. Note that there should not
be any change in the message flow.

- Modification of a function requiring addition of a parameter in an existing message.

- Changes on an internal interface (e.g. the MSC/VLR interface).

Other changes than the above can only be treated as essential modifications.

For compatibility reasons basic protocol mechanisms should not be changed (e.g. Service Provider, protocol error
handling or version negotiation).

2.3 Introduction of changes in MAP
After all requirements have been classified changes can be introduced in the MAP document as described below.
Normally only the following MAP sections are affected:

- MAP section 7.6: Definition of parameters          
Textual description of parameters.

- MAP sections 8 to 13: MAP Service User specific services       
Description of the MAP services offered by the MAP Service Provider to specific MAP Service Users (see
MAP section 7.2).

- MAP section 16.2.2.4: Mapping between operations and services         
Definition of mapping of services to operations and vice versa.
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- MAP section 17.2: Operation packages     
Definition of groups of operations for use within Application Contexts.

- MAP section 17.3: Application contexts   
Definition of which operations are available to the initiator of a dialogue and which are available to the
responder when using the application context.

- MAP section 17.5: MAP operation and error codes        
ASN.1 definition of operation and error values.

- MAP section 17.6: MAP operation and error types         
ASN.1 definition of operation and error types.

- MAP section 17.7: MAP constants and data types           
ASN.1 definition of constants and data types.

- MAP sections 19 to 25: Procedure descriptions   
SDL description of the Service User procedures.

- MAP Annexes A and B: ASN.1 cross reference and expanded source  
cross reference and expanded source generated out of the ASN.1 sections.

2.3.1 Relationship between of MAP service and MAP operation

As described above the additional protocol elements required can be directly derived from the Stage 2 definition.

A new MAP message requires the specification of a new MAP service (MAP sections 8 to 13). New MAP parameters
can be defined in MAP section 7.6. They can be included directly or indirectly in the MAP Services (for details see
below).

A MAP service is used by the Service User to instruct the Service Provider to send a message on an interface and to be
able to receive a message via the Service Provider.

The following cases may exist for a MAP specific Service:

- The service is used for only one interface.

- The service is used for more than one interface.

In the second case a specific parameter included in the service may be used for one of these interfaces but must not be
used on another. In this case the parameter should be defined as conditional in the service description so that it can be
omitted on an the interface where it is not required.

The interface between MSC and VLR is specified as an internal interface. It is only used as a descriptive interface
which is defined by the service description (see MAP sections 8 to 13).

Only messages and parameters used on external interfaces are specified by operations in the ASN.1 definition (see
MAP section 17). For external interfaces normally all parameters in the service description shall also be included in the
ASN.1 definition of the corresponding operation.

Except for the Invoke Id and the Provider Error the following mapping between parameters in the service and the
ASN.1 definition applies:

- Parameters defined in the request and indication columns map to and from parameters under the ASN.1
operation ARGUMENT.

- Parameters defined in the response and confirmation columns map to and from parameters under the ASN.1
operation RESULT.

- User Error Parameters defined in the response and confirmation columns map to and from the errors and
parameters under ASN.1 operation ERRORS.

A parameter which is shown as conditional or optional in the service description maps to and from an OPTIONAL
parameter in the ASN.1 definition.

A parameter which is shown as mandatory in the service description maps to and from an mandatory parameter in the
ASN.1 definition.
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Note that DEFAULT parameters are not used in MAP for the time being. They are shown as conditional or optional
parameters in the service description.

However, when a MAP service is used for an external and an internal interface it may occur that a parameter is defined
as conditional in the service description but is not included in the ASN.1 definition. This is because the parameter is
used only internally and not externally.

2.3.2 Definition of a new parameter

A new parameter may be required for new or existing operations and errors. The parameter is toshould be defined in
MAP section 7.6. The text should unambiguously define the relationship of the parameter in the stage 2 and the
protocol definition (Stage 3).

2.3.2.1 A new parameter in the service description

The use of  a new parameter with specific services is given in the service descriptions in MAP sections 8 to 13.
Operation and Error parameters need to be distinguished.

2.3.2.1.1 A new operation parameter

Not all parameters of a MAP service are explicitly shown in the service description table but may be included in a
constructed parameter (hierarchical structure). A constructed parameter is shown in the service description if a common
use of all sub-parameters can be assumed.

In the following cases the parameter should be explicitly listed in the service description:

- If the use of an operation is modified substantially by a new parameter. In this case tThis may also need to be
reflected under 'Definition' of the Service description.

- If a new parameter has no common use with other parameters.

Otherwise only the constructed parameter description in MAP section 75.6 will reference the sub parameter.

- If required, a new operation parameter name should be included in the table just before user error and provider
error.

- If the parameter is included in the invoke component, the Request and Indication column shall be marked
with U, C or M;

- If the parameter is included in the result component, the Response and Confirmation column shall be marked
with U, C or M. The use of this marking is defined in MAP section 75.3. Note that although this definition is
applied to the MAP common services, it is valid generally for all MAP services.

- 'U' is used if the support of the parameter is optional. Normally 'U' shall be used only in the request and response
column. In this case the right neighbour column shall include 'C(=)' (see section 2.3.8.2). In special cases also
the indication and confirmation columns may be marked with 'U'.

- 'M' is used if the parameter is mandatory.

- 'C' is used if the parameter shall be included under specific conditions (application defined).

- '(=)' means that the parameter takes the same value as in the left neighbour column.

- 'O' shall not be used because it is not available for the MAP User.

Note that a parameter other than 'User Error' can be added only if the operation is of a class which can return a result
(see section 2.3.4.1).

2.3.2.1.2 A new error parameter

Error parameters are not explicitly shown under the service primitives. If required some references can be given with
the description of the relevant user error description.



7 3G aa.bbb Version x.y.z (YYYY-MM)

2.3.2.2 A new parameter in the ASN.1 protocol definition

The coding of parameters is defined in the ASN.1 protocol in MAP section 17.7. Error parameters are defined in MAP
subsection 17.7.7. Commonly used parameters are specified in MAP subsection 17.7.8. For all other parameters the
subsection can be chosen corresponding to MAP section 7.6.

- The parameter name shall in principle be the same as in MAP section 7.6. In addition the syntax rules given in
section 2.3.8.1 shall apply.

- If possible, the coding of a parameter shall be defined separately from the place where it is actually used. This
means that an ASN.1 type is defined and identified by a name and this identifier is assigned to the parameter
name where it is actually used.

- The new parameter must not be used in the old version of the protocol. Care must be taken to allow the new
parameter to being unambigiously identified even against parameters which are only used in the old version of
the protocol.

e.g.: old version

LocationInfo ::= CHOICE {
roamingNumber [0] ISDN-AddressString,
-- roamingNumber must not be used in version greater 1
msc-Number [1] ISDN-AddressString}

            new version

LocationInfo ::= CHOICE {
msc-Number [1] ISDN-AddressString,
newAlternative [2] ISDN-AddressString}

2.3.3 Definition of a new error

New user errors may be required by new or existing operations. User errors are defined in MAP section 7.6.1.4. The
text should unambiguously define the relation of the error messages in the stage 2 and the return errors in the protocol
definition (Stage 3).

Note that the introduction of new provider errors is not described here.

2.3.3.1 A new error in the service description

The use of a new error and its parameters with specific operations is described in the service descriptions in MAP
sections 8 to 13. The name of the error shall be unique over the entire MAP protocol. In general the name expresses the
problem to be indicated to the remote node e.g. 'Illegal Equipment'.

If required parameters shall be defined as described in the sections above.

Note that a user error may be added only if the operation is of a class which can return an error (see section 2.3.4.1)

2.3.3.2 A new error in the ASN.1 definition

In general the coding of errors shall be defined in the ASN.1 protocol in MAP section 17.6.6.

- The ASN.1 name is derived from the error name given in MAP section 7.6.1.4. The name is changed according
to the syntax rules given in section 2.3.8.1.

- In MAP section 17.5 a local value must be assigned to the error under the appropriate headline. A value close to
those already used shall be chosen. Note that the SS-Protocol defined in GSM 04.80 allocates error values
beginning at the upper limit of 127 (decreasing values). To simplify interworking a specific value should not be
assigned twice.
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- The new error must not be used in the old version of the protocol. Care must be taken to allow the new error
being unambigiously identified even against errors which are only used in the old version of the protocol,.
Ii.e. the local value of the new  error must be different from any local value of any error in any previous
MAP version.

If required parameters shall be defined as described in the sections above.

In order to allow for future extensdibility, extensdible parameters (SEQUENCE with extension marker) shall be defined
for all new errors.

2.3.4 Definition of a new operation

2.3.4.1 A new operation in the service description

The function of a new operation and its parameters and errors is are defined in the service descriptions in MAP sections
8 to 13. A new operation requires a new subsection under the section to which the function of the operation relates. The
text should unambiguously define the relationship of the message in the stage 2 and the MAP service (operation) in the
protocol definition (Stage 3). In addition the entities using this service need to be defined, i.e. the applicable interfaces.

The name of the service shall be unique over the entire MAP protocol. In general the name expresses a command to the
remote node, e.g. 'Update Location'.

The following relationship between the class of an operation and the table in the service description exists (see also
section 2.3.1.2.1 and MAP section 17.1.2):

- Class 1 (result and error reported):

- The table includes Request, Indication, Response and Confirmation columns.

- The Invoke Id is a mandatory parameter (marked with 'M') in all the above columns.

- The User Error is a conditional parameter (marked with 'C') in the Response and Confirmation columns.

- The Provider Error is an optional parameter (marked with 'O') in the Confirmation column.

- Class 2 (only error reported)

- The table includes Request, Indication, Response and Confirmation columns.

- The Invoke Id is a mandatory parameter (marked with 'M') in all the above columns.

- The User Error is a conditional parameter (marked with 'C') in the Response and Confirmation columns.

- The Provider Error is an optional parameter (marked with 'O') in the Confirmation column.

- Class 3 (only result reported)

- The table includes Request, Indication, Response and Confirmation columns.

- The Invoke Id is a mandatory parameter (marked with 'M') in all the above columns.

- There is no User Error in the Response and Confirmation columns.

- The Provider Error is an optional parameter (marked with 'O') in the Confirmation column.

- Class 4 (neither result nor error reported)

- The table includes only Request and Indication columns.

- The Invoke Id is a mandatory parameter (marked with 'M') in both the above columns.

The mapping between service and operation in the table in MAP section 16.2.2.4 needs to be updated. The ASN.1
operation name is defined in MAP section 17 (see section 2.3.4.2).

If required new errors and parameters shall be defined as described in the sections above.



9 3G aa.bbb Version x.y.z (YYYY-MM)

In order to allow for future extensdiblity new operations should be defined as class 1 operations except for the case
where it is foreseen to invoke the new operation in a TC-END message.

2.3.4.2 A new operation in the ASN.1 protocol definition

If a new operation is required the coding shall be defined in the ASN.1 protocol in MAP section 17.6. The subsection to
be used shall be chosen corresponding to MAP section 8 to 13.

- In MAP section 17.5 a local value must be assigned to the operation under the appropriate headline. A value
close to those already used shall be chosen. Note that the SS-Protocol defined in GSM 04.80 allocates operation
values beginning at the upper limit of 127 (decreasing values). To simplify interworking a specific value should
not be assigned twice.

- The ASN.1 name is derived from the MAP service name. The word 'MAP' is removed and the syntax is then
changed according the description in section 2.3.8.1 (see below).

- The new operation must not be used in the old version of the protocol. Care must be taken to allow the new
operation to being unambigiously identified even against operations which are only used in the old version of the
protocol,. Ii.e. the local value of the new  operation must be different from any the local value of any operation
in any previous MAP version.

- A timer value to observe supervise the response to the operation shall be defined in the ASN.1 comment. One of
the values defined in MAP section 17.1.2 may be chosen. Note that also for class 4 operations a timer is also
required to supervise observe possible rejection of the operation.

- The ASN.1 keyword ARGUMENT is included only if parameters are defined for the invoke component. If there
is no option for the invoke component to be sent without parameters, the error DataMissing must be specified for
the new operation, so that the responding entity can respond correctly to an invoke component with no
parameters.

- The ASN.1 keywords RESULT and ERRORS must be included depending on the class of the operation (see
above).

- If parameters are defined after the keyword ARGUMENT or RESULT but the invoke or result component
may be sent without parameters this shall be indicated by the ASN.1 comment '-- optional'. The keyword
OPTIONAL must not be used in this case, e.g.

NewOperation ::= OPERATION              --Timer m

RESULT

operationRes OperationRes

-- optional

newOperation  NewOperation ::= localValue 10

If required errors and parameters shall be defined as described in the sections above.

2.3.5 Addition of parameters to an existing operation or error

2.3.5.1 Addition of parameters in the service description

Before a parameter is added to an existing service description the class of the operation needs to be checked (see
section 2.3.4.1).

- parameters can be added to existing services and their errors as described in section 2.3.2. However it is not
allowed to add a parameter (other than 'User Error') for the result or confirm of a service which corresponds to
an operation of a class which does not return a result. Such a change requires a new operation.
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2.3.5.2 Addition of parameters in the ASN.1 definition

Addition of new parameters to existing operations or errors shall follow the extensibility rules defined in [Q.14004] and
[X.6807]. Additional information is given in [ETR0602]. The following text explains the most important items for
MAP from the referenced documents and explains some further rules.

In the following cases a parameter may be added to an existing operation argument, result or error:

- It may be added as a new component in any SEQUENCE type.

- It may be added as a new alternative in any CHOICE type.

- It may be added as a new value in any ENUMERATED type.

- It may be added as a new assignment in any BIT STRING type.

- It may be added to an operation argument, result or error if this component was previously empty.

Whenever a parameter is added as a new alternative in a CHOICE type or to an operation argument, result or error
which was previously empty, it should be embedded in a sequence parameter to allow future extension additions at this
level. A new sequence parameter is not necessary if there is already an extensible sequence available at this level.

e.g.    OperationNameArg ::= SEQUENCE {

          firstParameter            FirstParameterType,

          ...}

2.3.6 Addition of errors to operations

2.3.6.1 Addition of errors in the service description

- User errors can simply be added to the error list in the service description.

Note that this is only allowed when the user error is already marked as present in the response column of the table i.e.
the TCAP class of the operation must not be changed. Otherwise a new operation may be required (see section 2.3.4.1).

2.3.6.2 Addition of errors in the ASN.1 definition

- Errors can simply be added to the ASN.1 definition of the operation in MAP section 14.6.

2.3.7 Deletion of parameters, errors and operations

Whenever an existing protocol element is no longer used in the new version of the protocol it can simply be deleted.

2.3.8 ASN.1 guide-lines and compatibility

2.3.8.1 ASN.1 names

The following syntax rules for MAP ASN.1 names shall apply (see also MAP section 17.1.5):

- If the parameter name consists of more than one word the character following a space shall be converted to a
capital letter and afterwards spaces are removed.

- The name of an ASN.1 derived data type starts with a capital letter; the name of a parameter or a value starts
with a lower case letter.

- Abbreviations or acronyms are normally in capital letters and are separated by '-' from the following word.
Abbreviations or acronyms at the beginning of ASN.1 names are always in lower case letters and are separated
by '-' from the following word.

- The length of a name should not exceed a length of 25 characters;

Note that the above rules are not valid in MAP sections 17.2 and 17.3.
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2.3.8.2 Essential and non-essential modifications and the use of Application
Contexts

As shown above, new functionality, possibly together with the addition of new parameters to existing operations, may
be specified as an essential or non-essential modification.

Non-essential modifications:

Support of this type of protocol change is optional on the sending side as well as on the responding side. Therefore this
kind of parameter is marked as optional ('U') in the request and/or response columns.

This class of modifications will use an existing AC and AC version and will therefore not have an impact on the
version negotiation. Only Extension Additions after an Extension Marker may be added in this case (see MAP
section 17.1.4).

This kind of modification may be added as an optional Extension Addition to an already published protocol version
(e.g. the MAP ETS) without the necessity to upgrade the AC version. This will prevent unnecessary version
negotiation. However non-essential information may be discarded by a receiving node which does not supporting this
protocol extension without any notice to the sender, although it is part of the actual AC version.

Note that non-essential extension of a sequence is allowed only at the end of already defined extension additions i.e.
after an extension marker and just before '}' (see 2.3.8.4.1). If no extension marker is available the protocol only allows
an essential modification (see below).

Essential modifications:

Support of this type of protocol change is mandatory at least at the receiving side. Therefore parameters of this kind are
either marked as conditional ('C') or mandatory ('M') in the indication and/or in the confirmation column.

This class of modifications requires application context (AC) version negotiation, i.e. it needs a new AC or AC
version.

- If fallback is required a new version of an existing AC should be chosen.

- If fallback is not required a new AC should be chosen.

New operations and errors may be introduced without any restrictions. New parameters in existing operations or errors
may be introduced; with the only restriction being is that the creation of a superset protocol covering all older versions
and the new version of the operation or error must be possible. This can be achieved by tagging the outermost sequence
of the argument, result and error parameter of an existing operation in a new version with a new context specific tag.

2.3.8.3 Order of information in the ASN.1 definition

Although the following guide-lines are not based on ASN.1 rules, they will help the human reader to check and
maintain the ASN.1 modules defined in MAP:

- In MAP section 17.5 a new operation or error shall be added at the end of the list under the appropriate headline.
Operations and errors are not sorted according to their value.

- In MAP sections 17.6.1 to 17.6.5 and 17.6.7 onwards, new operations shall be added at the end of the
appropriate ASN.1 module. In the list of errors following the keyword ERRORS the order is defined by the
order in MAP section 17.5.

- In MAP section 17.6.6 the order of errors shall be identical to the order in section 17.5

- In MAP section 17.7 a new parameter of an operation should be inserted after already existing parameters of that
operation.

- Parameters used by more than one ASN.1 module may be moved to the common data types in MAP section
17.7.8.

2.3.8.4 Future Extensions

In order to cope with future extension requirements the following is recommended:
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2.3.8.4.1 ENUMERATED  types

If applicable, ENUMERATED types should be enhanced with ellipsis notation. An exception handling has to be
defined: Reasonable ranges of unused values should be defined for a specific exception handling.
e.g.:

RegionalSubscriptionResponse ::= ENUMERATED {
msc-AreaRestricted (0),
tooManyZoneCodes (1),
zoneCodesConflict (2),
regionalSubscNotSupported (3),
...}
-- exception handling:
-- reception of values in the range 4 - 13 shall be treated like
-- regionalSubscriptionResponse not present
-- reception of values in the range 14 - 23 shall be treated like
-- reception of value 0
-- reception of values in the range 24 - 33 shall be treated like
-- reception of value 1
-- reception of values in the range 34 - 43 shall be treated like
-- reception of value 2
-- reception of values in the range 44 - 53 shall be treated like
-- reception of value 3
-- other values shall be rejected (unexpected data value)

NOTE: If the ENUMERATED type is a component of an extensible SEQUENCE, then the ENUMERATED
type does not need to be enhanced with ellipsis notation. The implicit extensibility mechanism may be
used as described below.

2.3.8.4.2 CHOICE  types

If applicable, CHOICE types should be defined with one extra alternative which is reserved for future extension. An
exception handling has to be defined.

e.g.:

old version:
SM-RP-OA ::= CHOICE {

msisdn [2] ISDN-AddressString,
serviceCentreAddressOA [4] AddressString,
noSM-RP-OA [5] NULL}

new version:
SM-RP-OA ::= CHOICE {

msisdn [2] ISDN-AddressString,
serviceCentreAddressOA [4] AddressString,
noSM-RP-OA [5] NULL,
extraAlternative [6] ExtraAlternative}
-- exception handling: reception of extraAlternative shall be treated like 
-- reception of noSM-RP-OA

ExtraAlternative ::= SEQUENCE {
extensionContainer ExtensionContainer,
...}

NOTE: If the CHOICE type is a component of an extensible SEQUENCE, then the CHOICE type does not need
to be defined with an extra alternative. The implicit extensibility mechanism may be used as described
below.

2.3.8.4.3 BIT STRING  types

If applicable, BIT STRING types should be defined with reasonable SIZE rages. An exception handling should be
defined.
e.g.:
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ODB-GeneralData ::= BIT STRING {
allOG-CallsBarred  (0),
internationalOGCallsBarred  (1),
internationalOGCallsNotToHPLMN-CountryBarred  (2),
premiumRateInformationOGCallsBarred  (3),
premiumRateEntertainementOGCallsBarred  (4),
ss-AccessBarred  (5)} (SIZE (6..32))
-- exception handling: reception of unknown bit assignments shall be treated
-- like unsupported ODBs

2.3.8.4.4 OCTET STRING  types

If applicable OCTET STRING types should be defined with reasonable SIZE ranges. An exception handling has to be
defined.

 If a received OCTET STRING conforms to the length constraints in the ASN.1 definition, it shall be treated as
syntactically correct. If the component is syntactically optional but not required in the context in which the operation is
used, the receiving entity shall treat the OCTET STRING as having an unexpected data value, as defined in GSM
09.023G TS 29.002 section 7.6.1.4. If ASN.1 comments are used to define the internal structure of the OCTET
STRING and the internal structure of the received OCTET STRING does not conform to the definition in the ASN.1
comment, the receiving entity shall treat the OCTET STRING as having an unexpected data value.

Note that the response by the receiving entity to a component with an unexpected data value depends on the individual
application. If the component is part of the ARGUMENT of an operation and the receiving entity is to return an error
when it receives a component with an unexpected data value, it shall use the error UnexpectedDataValue. The designer
of an application which requires a new operation should therefore specify the error UnexpectedDataValue for the new
operation if the ARGUMENT includes a component of type OCTET STRING for which the internal structure is not
completely unrestricted and an error is to be returned if the component has an unexpected data value.

2.3.8.4.5 INTEGER  types

If applicable, INTEGER types should be defined with reasonable value ranges. An exception handling has to be
defined.

2.3.8.4.6 NON-SEQUENTIAL DATA STRUCTURES

Non-Sequential Operation Arguments or Results should be replaced with a SEQUENCE type containing the original
parameter as component. Empty Operation Arguments or Results should be replaced with an empty optional
SEQUENCE.

e.g.:

old version:

ProvideRoamingNumber ::= OPERATION --Timer m
ARGUMENT

provideRoamingNumberArg ProvideRoamingNumberArg
RESULT

roamingNumber ISDN-AddressString
ERRORS {

SystemFailure,
DataMissing,
UnexpectedDataValue,
FacilityNotSupported,
AbsentSubscriber,
NoRoamingNumberAvailable}

new version:
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ProvideRoamingNumber ::= OPERATION --Timer m
ARGUMENT

provideRoamingNumberArg ProvideRoamingNumberArg
RESULT

provideRoamingNumberRes ProvideRoamingNumberRes
ERRORS {

SystemFailure,
DataMissing,
UnexpectedDataValue,
FacilityNotSupported,
AbsentSubscriber,
NoRoamingNumberAvailable}

ProvideRoamingNumberRes ::= SEQUENCE {
roamingNumber ISDN-AddressString,
extensionContainer ExtensionContainer OPTIONAL,
...}

Non- extensible ERROR parameters and ERRORS without parameters shall be enhanced with extensible parameters.

The new extensible parameter shall be OPTIONAL if the old parameter was OPTIONAL or the ERROR was defined
without a parameter.

The new extensible parameter shall be defined as a CHOICE type with the alternatives being the old parameter and an
extensible SEQUENCE including the old parameter as a component, if the ERROR is defined for a phase 2 or higher
operation.

2.3.8.4.7 SEQUENCE types

Every SEQUENCE type should include an extension container which can be used for private extensions, PCS
extensions and other non-ETSI extensions.

Every SEQUENCE type should include an extension marker.

e.g.:

ProvideRoamingNumberRes ::= SEQUENCE {
roamingNumber ISDN-AddressString,
extensionContainer ExtensionContainer OPTIONAL,
...}

2.3.8.4.8 Implicit Extensibility

ASN.1 types which are components of an extensible SEQUENCE type can be extended implicitly by adding a new
component to the SEQUENCE type after the extension marker. For this type of extension an exception handling does
not need to be defined.
e.g:
new version:

O-BcsmCamelTDP-Data ::= SEQUENCE {
o-BcsmTriggerDetectionPoint O-BcsmTriggerDetectionPoint,
serviceKey ServiceKey,
gsmSCF-Address [0] ISDN-AddressString,
defaultCallHandling [1] DefaultCallHandling,
extensionContainer ExtensionContainer OPTIONAL,
...}

DefaultCallHandling ::= ENUMERATED {
continueCall (0) ,
releaseCall (1) }

extended new version:
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O-BcsmCamelTDP-Data ::= SEQUENCE {
o-BcsmTriggerDetectionPoint O-BcsmTriggerDetectionPoint,
serviceKey ServiceKey,
gsmSCF-Address [0] ISDN-AddressString,
defaultCallHandling [1] DefaultCallHandling, -- fallback value

-- to be used if ext-DefaultCallHandling is
-- not supported by the receiving entity

extensionContainer ExtensionContainer OPTIONAL,
...,
ext-DefaultCallHandling [2] Ext-DefaultCallHandling OPTIONAL}

DefaultCallHandling ::= ENUMERATED {
continueCall (0) ,
releaseCall (1) }

Ext-DefaultCallHandling ::= ENUMERATED {
continueCallWithSpecialTreatment1 (2),
continueCallWithSpecialTreatment2 (3),
releaseCallWithSpecialTreatment1  (4),
releaseCallWithSpecialTreatment2  (5),
connectToAnnouncement             (6),
connectToOperator                 (7)}

In the example above the new version has an extensible SEQUENCE type (O-BcsmCamelTDP-Data) with one of its
components being a non extensible ENUMERATED type (DefaultCallHandling). The extended new version extends
the ENUMERATED type by making use of the Implicit Extensibility mechanism: A new ENUMERATED type with
new values (Ext-DefaultCallHandling) is defined and added as a new component to the SEQUENCE type after the
extension marker. The non-extensible ENUMERATED type (DefaultCallHandling) is not removed; it is used to define
the fallback value for cases where the receiving entity does not support the extension.

2.3.8.4.9 Private Extensions

The privateExtensionList which is a component of the extensionContainer defined in every SEQUENCE type shall be
used to define private extensions of the protocol. An example is given below:

Example for private extension

In the following example the ASN.1 modules MAP-CH-DataTypes and MAP-ExtensionDataTypes are modified in
order to define three private extensions. The modifications are revision marked.

The private extensions are identified by OBJECT IDENTIFIER.

The three private extensions are:

1. The first private extension defined by protocol desiner1 which is a Category and which is identified by the OBJECT
IDENTIFIER {? ? ? ? 1 1}.

2. The third private extension defined by protocol desiner1 which is an ISDN-AddressString and which is identified  by
the OBJECT IDENTIFIER {? ? ? ? 1 3}.

3. The first private extension defined by protocol designer5 which is a TeleserviceList and which is identified by
OBJECT IDENTIFIER {? ? ? ? 5 1}.

In order to allow the third private extension defined by protocol designer1 to be an extension to
ProvideRoamingNumberRes only, the ExtensionContainer in the definition of ProvideRoamingNumberRes has been
replaced by PRN-ResContainer which makes use of the PRN-ResExtensionSet.

In order to allow the first private extension defined by protocol designer1 and the first private extension defined by
protocol designer5 to be extensions to SendRoutingInfoArg only, the ExtensionContainer in the definition of
SendRoutingInfoArg has been replaced by SRI-ArgContainer which makes use of the SRI-ArgExtensionSet.

MAP-CH-DataTypes {
   ccitt identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-CH-DataTypes (13) version3 (3)}

DEFINITIONS

IMPLICIT TAGS

::=

BEGIN
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EXPORTS
SendRoutingInfoArg,
SendRoutingInfoRes,
ProvideRoamingNumberArg,
ProvideRoamingNumberRes,
NumberOfForwarding

;

IMPORTS
CUG-Interlock,
ForwardingData

FROM MAP-SS-DataTypes {
   ccitt identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-SS-DataTypes (14) version3 (3)}

ISDN-AddressString,
ExternalSignalInfo,
IMSI,
LMSI

FROM MAP-CommonDataTypes {
   ccitt identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-CommonDataTypes (18) version3 (3)}

ExtensionContainer,
    PRN-ResContainer,
    SRI-ArgContainer
FROM MAP-ExtensionDataTypes {
   ccitt identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-ExtensionDataTypes (21) version3 (3)}
;

CUG-CheckInfo ::= SEQUENCE {
cug-Interlock CUG-Interlock,
cug-OutgoingAccess NULL OPTIONAL,
extensionContainer ExtensionContainer OPTIONAL,
...}

NumberOfForwarding ::= INTEGER (1..5)

SendRoutingInfoArg ::= SEQUENCE {
msisdn [0] ISDN-AddressString,
cug-CheckInfo [1] CUG-CheckInfo OPTIONAL,
numberOfForwarding [2] NumberOfForwarding OPTIONAL,
networkSignalInfo [10] ExternalSignalInfo OPTIONAL,

     extensionContainer               [11] ExtensionContainer        OPTIONAL,
     sri-ArgExtension                 [11] SRI-ArgContainer          OPTIONAL,

...}

SendRoutingInfoRes ::= SEQUENCE {
imsi IMSI,
routingInfo RoutingInfo,
cug-CheckInfo CUG-CheckInfo OPTIONAL,
extensionContainer [0] ExtensionContainer OPTIONAL,
...}

RoutingInfo ::= CHOICE {
roamingNumber ISDN-AddressString,
forwardingData ForwardingData}

ProvideRoamingNumberArg ::= SEQUENCE {
imsi [0] IMSI,
msc-Number [1] ISDN-AddressString,
msisdn [2] ISDN-AddressString OPTIONAL,
lmsi [4] LMSI OPTIONAL,
gsm-BearerCapability [5] ExternalSignalInfo OPTIONAL,
networkSignalInfo [6] ExternalSignalInfo OPTIONAL,
extensionContainer [7] ExtensionContainer OPTIONAL,
...}

ProvideRoamingNumberRes ::= SEQUENCE {
roamingNumber ISDN-AddressString,

     extensionContainer               ExtensionContainer             OPTIONAL,
     prn-ResExtension                 PRN-ResContainer               OPTIONAL,

...}

END
MAP-ExtensionDataTypes {
   ccitt identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-ExtensionDataTypes (21) version3 (3)}
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DEFINITIONS

IMPLICIT TAGS

::=

BEGIN

EXPORTS

PrivateExtension,
ExtensionContainer,

    PRN-ResContainer,
    SRI-ArgContainer;
IMPORTS
    ISDN-AddressString,
    TeleserviceList,
    Category
FROM MAP-CommonDataTypes {
   ccitt identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-CommonDataTypes (18) version3 (3)}
;

-- IOC for private MAP extensions

MAP-EXTENSION  ::= CLASS {
&ExtensionType OPTIONAL,
&extensionId OBJECT IDENTIFIER }

-- data types

ExtensionContainer ::= SEQUENCE {
privateExtensionList [0] PrivateExtensionList OPTIONAL,
pcs-Extensions [1] PCS-Extensions OPTIONAL,
...}

PRN-ResContainer ::= SEQUENCE {
     prn-ResExtensionList             [0] PRN-ResExtensionList       OPTIONAL,
     pcs-Extensions                   [1] PCS-Extensions             OPTIONAL,
     ...}

SRI-ArgContainer ::= SEQUENCE {
     sri-ArgExtensionList             [0] SRI-ArgExtensionList       OPTIONAL,
     pcs-Extensions                   [1] PCS-Extensions             OPTIONAL,
     ...}

PrivateExtensionList ::= SEQUENCE SIZE (1..maxNumOfPrivateExtensions) OF
PrivateExtension

PRN-ResExtensionList ::= SEQUENCE SIZE (1..maxNumOfPrivateExtensions) OF
                                        PRN-ResExtension

SRI-ArgExtensionList ::= SEQUENCE SIZE (1..maxNumOfPrivateExtensions) OF
                                        SRI-ArgExtension

PrivateExtension ::= SEQUENCE {
extId MAP-EXTENSION.&extensionId

({ExtensionSet}),
extType MAP-EXTENSION.&ExtensionType

({ExtensionSet}{@extId}) OPTIONAL
}

PRN-ResExtension ::= SEQUENCE {
     extId                             MAP-EXTENSION.&extensionId
                                        ({PRN-ResExtensionSet}),
     extType                           MAP-EXTENSION.&ExtensionType
                                        ({PRN-ResExtensionSet}{@extId})             
                                             OPTIONAL
     }

SRI-ArgExtension ::= SEQUENCE {
     extId                             MAP-EXTENSION.&extensionId
                                        ({SRI-ArgExtensionSet}),
     extType                           MAP-EXTENSION.&ExtensionType
                                        ({SRI-ArgExtensionSet}{@extId})             
                                             OPTIONAL
     }
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maxNumOfPrivateExtensions  INTEGER ::= 10

ExtensionSet MAP-EXTENSION ::=
{...
 -- ExtensionSet is the set of all defined private extensions

}

PRN-ResExtensionSet                       MAP-EXTENSION ::=
          {thirdDesigner1Extension
          -- PRN-ResExtensionSet is the set of all defined private extensions
          -- for ProvideRoamingNumberRes
     }

SRI-ArgExtensionSet                       MAP-EXTENSION ::=
          {firstDesigner1Extension |
          firstDesigner5Extension
          -- SRI-ArgExtensionSet is the set of all defined private extensions
          -- for SendRoutingInfoArg
     }

firstDesigner1Extension              MAP-EXTENSION::= {
          &ExtensionType               Category,
          &extensionId                 {? ? ? ? 1 1}
     }

thirdDesigner1Extension              MAP-EXTENSION::= {
          &ExtensionType               ISDN-AddressString,
          &extensionId                 {? ? ? ? 1 3}
     }

firstDesigner5Extension              MAP-EXTENSION::= {
          &ExtensionType               TeleserviceList,
          &extensionId                 {? ? ? ? 5 1}
     }

PCS-Extensions ::= SEQUENCE {
...}

END

2.3.9 Definition of a new Application Context

If a new application context is required, a new operation package defining the group of operations for use within the
new application context shall be defined in MAP section 17.2.

In MAP section 17.3.2 the new application context shall be defined using the new operation packages. This definition
shall indicate, which operations are available to the initiator of the dialogue and which are available to the responder
when using the new application context. An application context name must be assigned to that definition. A value close
to those already used shall be chosen.

The new application context has to be added to MAP section 17.3.3.

2.3.10 Definition of a new interface

If a new MAP interface is introduced or a new MAP entity is required this is a major modification of MAP and
therefore no general guide-lines can be given here. Such a case needs careful checking of protocol architecture and
interworking, as well as addressing and routing, by SS 7 experts.

Note also that the introduction of new interfaces which do not use the MAP protocol may have a major impact on the
MAP specification.

2.3.11 Update of procedural descriptions

If existing procedural descriptions in MAP sections 19 to 25 are affected by new or modified services and features, the
procedural descriptions shall be updated according to the appropriate stage 2 specification. Procedural descriptions
which describe phase 1 or phase 2 functionality only and which are not applicable to the latest AC versions shall be
deleted.
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2.3.12 Error handling

The principles in this section must be followed when a new operation (and hence a new operation procedure) is added
or when the procedure for an existing operation is modified.

3G TS 29.002GSM 09.02 specifies that the parameter of an invoke component is syntactically optional, but
semantically mandatory unless the ASN.1 definition shows that the parameter is semantically optional (see section
2.3.4.2). If a responding entity receives an invoke component with no parameters and the ASN.1 definition shows that
the ARGUMENT of the operation is semantically mandatory, the responding entity shall return an error component
with the user error DataMissing.

If the dialogue structure allows a responding entity to return a result component in a TC-CONTINUE message, the
procedure definition shall specify the action to be taken by the requesting entity if a result component which is specified
to include a parameter is empty.

If the procedure for a new operation uses a parameter of the operation as the key to access a database and the key value
does not correspond to a record in the database in the responding entity, the procedure in the responding entity shall
return an appropriate error, which has to be defined for the new operation.

Even if there is no functional requirement for the application at a responding entity to return a user error such as data
missing or unexpected data value, if the definition of the operation allows the condition which would trigger the error to
be detected then the corresponding error should be defined for the operation. This will allow the O & M subsystems in
both peer entities to compile statistics on badly constructed requests. The handling of the conditions which would
trigger the  error at the responding entity and the handling of the user errors at the requesting entity shall be described
either in the procedure in MAP sections 18 to 25 or in the application procedures in the stage 2 definition.
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****First Modified Section ****

6.5 Call hold (3G TS 23.083)
Invocation of call hold before a basic call has been established will be rejected.

The basic call handling processes OCH_MSC and ICH_MSC interact with the procedures Process_Hold_Request and
Process_Retrieve_Request as described in subclauses 7.1.1 and 7.3.1.

****Next Modified Section ****

7.1.1.3 Procedure OG_Call_Setup_MSC

Sheet 1, sheet 2, sheet 6, sheet 7, sheet 9: at any stage after the Set-up has been received, the MS may terminate the
transaction with the network by sending a Release transaction request.

Sheet 2, sheet 3,  sheet 4,  sheet 5, sheet 6, sheet 7, sheet 8, sheet 9: signals are sent to and received from the process
Subs_FSM as described in subclause 7.4.

Sheet 3: the procedure Set_CLI_Presentation_Indicator_MSC is specific to CLIR. If the VMSC does not support CLIR,
processing continues from the "Yes" exit of the test "Result=Call allowed?".

Sheet 10: the procedure Process_Hold_Request is specific to Call Hold; it is specified in 3G TS 23.083[16]. If the
VMSC does not support Call Hold, processing continues from the "False" exit of the test "Result=Hold Allowed".

Sheet 11: the processing on this sheet is specific to Call Hold, and will occur only if the VMSC supports Call Hold. The
procedure Process_Retrieve_request is specific to Call_Hold; it is specified in 3G TS 23.083[16].

****New Section ****

7.1.1.14         Procedure TCH_Check

Signals are sent to and received from the process Subs_FSM as described in subclause 7.4.
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Procedure in the originating VMSC
to set up an outgoing call a fter a Setup
message has been received from the MS

Procedure OG_Call_Setup_MSC OCS_MSC3(12)

Signals to/from the left
are to/from the BSS;
signals to/from the right 
are to/from the destination exchange
unless otherwise marked

1

Set_CLI_
Presentation_

Indicator_
MSC

Result=
Call allowed?

Release 
transaction

CAMEL_OCH_
MSC_INIT See TS 23.078 3

Result=
Pass?

Reconnect:=
True

CAMEL_MO_
Dialled_
Services

See TS 23.078

Result=
Pass?

CCBS_Check_
OG_Call See TS 23.093

Result=
Pass?

Release 
transaction

MOBILE_NUMBER_
PORTABILITY_

IN_OQoD
See TS 23.066

UUS_OCH_
Set_Info_

In_IAM
See TS 23.087

Initial
Address

To Subs_FSM
Call setup
failed

Destination address:=
IAM.Called Party Address

See TS 23.093 CCBS_OCH_
Report_Failure

CAMEL_Store_
Destination_

Address
(False, False)

See TS 23.078

Wait_For_
ACM

No

Yes

Yes
No

Yes
No

No

Yes
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Proc edure in the or iginatin g VMSC
to s et up an outgoing call after a Setup
mes sage h as been receiv ed from  the M S

Procedure  OG _Call_Setup_MS C OC S_M S C3(9)

Signals to/from  the left
are  to/from  the BSS;
signals to/from  the r ight 
are to/from the des tination exchange.

1

S et_C LI_
P resentation_

Indic ato r_
M SC

R esult=
C all  allow ed?

R elease 
transac tion

CC BS_OC H _
Report_F ailure

See TS  23.093

C AMEL_OC H_
M SC _INIT

See TS  23.078

R esult=
P as s?

C AMEL_M O_
D ial led_
Servic es

See TS  23.078

R esult=
P as s?

C C BS_Check _
OG _C all See TS  23.093

R esult=
P as s?

R elease 
transaction

M OB ILE_N U M BER_
P OR TABILITY_

IN _OQoD
See TS  23.066

U U S_OC H_
S et_Info_

In_IAM
See TS  23.087

Initial
A ddress

D estination address:=
IAM .Ca lled Party Address

C AMEL_Store_
D estination_

A ddress
(F alse, Fals e)

See TS  23.078

W ait_F or_
AC M

3

R econnec t:=
True

N o

Yes

Yes

Yes

N o

Yes

N o

N o

Figure 8c: Procedure Outgoing_Call_Setup _MSC (sheet 3)
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Procedure in the originating VMSC
to set up an outgoing call a fter a Setup
message has been received from the MS

Procedure OG_Call_Setup_MSC OCS_MSC4(12)

Signals to/from the le ft
are to/from the BSS;
signals to/from the right 
are to/from the destination exchange
unless otherwise marked

Wait_For_
ACM

Address
Complete Connect

See TS 23.093
CCBS_OCH_

Report_Success
CCBS_OCH_

Report_Success See TS 23.093

See TS 23.078
CAMEL_

Start_TNRy

Send_
Alerting_If_
Required

Result=
Pass?

Release
transaction UTU2Cnt:=0

Release
Wait_For_

Answer

To Subs_FSM
Call setup
failed Answer

CAMEL_OCH_
MSC_ANSWER See TS 23.078

2

No

Yes
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Proc edure in the or iginatin g VMSC
to s et up an outgoing call after a Setup
mes sage h as been receiv ed from  the M S

Procedure  OG _Call_Setup_MS C OC S_M S C4(9)

Signals to/from  the left
are to/from  the BSS;
signals to/from  the right 
are to/from the des tination exchange.

W ait_Fo r_
AC M

A ddress
C om plete

C C BS_OC H_
R eport_Succes s

See TS 23.093

C AMEL_
S tart_T N RySee TS 23.078

Send_
A lerting_If_
R equired

R esult=
P as s?

Rele as e
transaction

Releas e

U TU 2C nt:=0

W ait_Fo r_
A ns wer

A ns wer

C AMEL_OC H_
M SC _AN SWER

See TS  23.078

2

C onnect

C CBS _O CH _
R eport_Succes s

See TS 23.093

N o

Yes

Figure 8d: Procedure Outgoing_Call_Setup _MSC (sheet 4)
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Procedure in the originating VMSC
to set up an outgoing call a fter a Setup
message has been received from the MS

Procedure OG_Call_Setup_MSC OCS_MSC5(12)
Signals from the left 
are from the BSS;
signals to the right
are to the  process 
Subs_FSM

2

Result=
Pass?

Result=
Reconnect?

Set_COLP_
Info_MSC

Handle_AoC_
MO_MSC

3

Send_Access_
Connect_If_

Required

Result=
Fail?

Result=
Connect

sent?

Wait_For_
Connect_Ack

Connect
Ack

Call setup
failed

MS connected:=
True

Store CW treatment
indicator for this call
if received in SII2

Call
established

Wait_For_
Clear

No

Yes

Yes

No

No

Yes

Yes

No
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Proc edure in the or iginatin g VMSC
to s et up an outgoing call after a Setup
mes sage h as been receiv ed from  the M S

Procedure  OG _Call_Setup_MS C OC S_M S C5(9)

Signals  from the left 
are fro m the BSS

2

R esult=
Pass ?

Res ult=
R ec onnec t?

3

Set_C OLP_
Info_M SC

H andle_AoC _
M O_M SC

Send_Acc es s_
C onnect_If_

R equired

R esult=
F ail?

R esult=
C onnec t

s ent?

W ait_For_
C onnec t_Ack

C onnec t
Ack

M S c onnected:=
True

Store C W  t reatme nt
indicator fo r this c al l
i f received in SII2

W ait_For_
C lear

No

Yes

N o

Yes

No

Yes

N o

Yes

Figure 8e: Procedure Outgoing_Call_Setup _MSC (sheet 5)
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Procedure in the originating VMSC
to set up an outgoing call a fter a Setup
message has been received from the MS

Procedure OG_Call_Setup_MSC OCS_MSC6(12)

Signals to/from the le ft
are to/from the BSS;
signals to/from the right 
are to/from the destination exchange
unless otherwise marked.

Wait_For_
ACM

Release
transaction Release

From 
destination
exchange

From gsmSSF
Int_Release_
Call

CCBS_OCH_
Report_Failure See TS 23.093

CCBS_Check_
If_CCBS_
Possible

See TS 23.093 See GSM 03.93
CCBS_OCH_
Report_Failure

Store CCBS
Result

CAMEL Phase 2
or higher
supported?

CAMEL Phase 2
or higher
supported?

Release cause=
No answer
from user?

CAMEL_OCH_
MSC_DISC3

CAMEL_OCH_
MSC_DISC4

CAMEL_OCH_
MSC_DISC3

CAMEL_OCH_
MSC1 4

Result=
Reconnect? See TS 23.078

Release
transaction

3

CCBS
Result

Release
Release
transaction

CCBS_
Activation_

MSC
See TS 23.093 Release

Call setup
failed To Subs_FSM

No Yes YesNo

No

Yes

Yes

No

CCBS Not
Possible

CCBS 
Possible
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Proc edure in the or iginatin g VMSC
to s et up an outgoing call after a Setup
mes sage h as been receiv ed from  the M S

Procedure  OG _Call_Setup_MS C OC S_M S C6(9)

Signals to/from  the left
are to/from  the BSS;
signals to/from  the right 
are to/from the destination exc hange
unless  oth erw ise m arke d.

W ait_Fo r_
AC M

Releas e
transac tion

CC BS_OC H _
Report_F ailure

See TS 23.093

C AMEL  Phase 2
or higher
supported?

C AME L_O CH _
M SC_D ISC 3

Releas e

C AM EL_O CH _
MS C_D ISC4

R elease
F rom  
des tination
exc hange

C C BS_Check _
If_C C BS_
P os sib le

See TS  23.093

Store C C BS
R esult

C AMEL Phase 2
or higher
s upported?

R elease cause =
N o ans wer
fro m user?

C AMEL_OC H_
M SC 1

See TS 23.078
R esult=

R econnect?

3

C C BS
R esult

R elease
transaction

C CB S_
Ac tivation_

M SC
See TS 23.093

4
C AMEL_OC H_

M SC _D ISC 3

Int_R eleas e_
C all

From  gsm SSF

CC BS_OC H _
Report_F ailure

S ee GS M 03.93

Releas e
transac tion

Releas e

N o Yes Yes

No

Yes

N o

C CBS  N ot
Possib le

C C BS 
P os sib le

Yes

N o

Figure 8f: Procedure Outgoing_Call_Setup _MSC (sheet 6)
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Procedure in the originating VMSC
to set up an outgoing call a fter a Setup
message has been received from the MS

Procedure OG_Call_Setup_MSC OCS_MSC7(12)

Signals to/from the le ft are to/from the BSS;
signals to/from the right 
are to/from the destination exchange
unless otherwise marked.

Wait_For_Connect_Ack
Wait_For_Answer

Release
transaction Release From gsmSSF

Int_Release_
Call

CAMEL Phase 2
or higher
supported?

CAMEL Phase 2
or higher
supported?

Release cause=
No answer from user?

4

CAMEL_OCH_
MSC_DISC3

CAMEL_OCH_
MSC_DISC4

CAMEL_OCH_
MSC_DISC3

CAMEL_OCH_
MSC1 See TS 23.078

Release
transaction

UUS_MSC_
Check_

UUS1_UUI
See TS 23.087

Result=
Reconnect?

See TS 23.087
UUS_MSC_

Check_
UUS1_UUI

3

Release
Release
transaction Release

Call setup
failed To Subs_FSM

No Yes Yes
No

Yes

No

Yes
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Proc edure in the or iginatin g VMSC
to s et up an outgoing call after a Setup
mes sage h as been receiv ed from  the M S

Procedure  OG _Call_Setup_MS C OC S_M S C7(9)

Signals to/from  the left are to/f rom  the  BS S;
signals to/from  the right 
are to/from the destination exc hange
unless  otherw ise m arke d.

W ait_Fo r_C onnect_ Ac k
W ait_For_Answer

Releas e
transac tion

C AMEL  Phase 2
or higher
supported?

C AME L_O CH _
M SC_D ISC 3

U US _M SC _
Check _

U US 1_U UI
See TS 23.087

Releas e

C AM EL_O CH _
MS C_D ISC4

R elease

C AMEL Phase 2
or higher
s upported?

R eleas e c aus e=
N o a nswer from  user?

4

C AMEL_OC H_
M SC 1 See TS 23.078

R esult=
R econnect?

U U S_M SC_
C heck_

U U S1_U UI
See TS 23.087

R elease
transaction

3

C AMEL_OC H_
M SC _D ISC3

In t_R eleas e_
C all

F rom  gsm SSF

Releas e
transac tion

Releas e

N o Yes Yes

Yes

No

No

Yes

N o

Figure 8g: Procedure Outgoing_Call_Setup _MSC (sheet 7)
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Procedure in the originating VMSC
to set up an outgoing call a fter a Setup
message has been received from the MS

Procedure OG_Call_Setup_MSC OCS_MSC8(12)

Signals to/from the left
are to/from the BSS;
signals to/from the right 
are to/from the destination exchange
unless otherwise marked.

Wait_For_
Answer

User to
User

User to
User

TNRy
expired Internal

UUS_MSC_
Check_UUS2_

UUI_to_NW
See TS 23.087 4 Release

See TS 23.087
UUS_MSC_

Check_UUS2_
UUI_to_MS

CAMEL_OCH_
MSC2 See TS 23.078

Result?

Release
transaction

To Subs_FSM
Call setup
failed

Wait_For_
Answer 3

Release

Continue,
Fail

Reconnect
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Proc edure in the or iginatin g VMSC
to s et up an outgoing call after a Setup
mes sage h as been receiv ed from  the M S

Procedure  OG _Call_Setup_MS C OC S_M S C8(9)

Signals to/from  the left
are to/from  the BSS;
signals to/from  the right 
are to/from the destination exc hange
unless  oth erw ise m arke d.

W ait_F or_
A ns wer

Us er to
Us er

U US _M SC _
Chec k_UU S2_

UU I_to_N W
See TS 23.087

Wai t_For_
Answe r

U ser to
U ser

U U S_M SC_
C heck_ UU S2_

U U I_to_M S
See TS 23.087

TN R y
expired

Internal

R elease

C AMEL_O CH _
M SC 2 See TS 23.078

R esult?

R elease
trans action

3

4

R elease

C ontinue,
F ail

Re connec t

Figure 8h: Procedure Outgoing_Call_Setup _MSC (sheet 8)
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Procedure in the originating VMSC
to set up an outgoing call a fter a Setup
message has been received from the MS

Procedure OG_Call_Setup_MSC OCS_MSC9(12)
Signals to/from the le ft
are to/from the BSS;
signals to/from the right 
are to/from the destination exchange
unless otherwise marked.

Wait_For_Clear,
On_Hold

Release
transaction

UUS_MSC_
Check_

UUS1_UUI
See TS 23.087

CAMEL_OCH_
MSC_DISC1 See TS 23.078

Result=
CAMEL

handling?

Release

Call
cleared To Subs_FSM

Release

UUS_MSC_
Check_

UUS1_UUI
See TS 23.087

CAMEL_OCH_
MSC_DISC2 See TS 23.078

Result=
Reconnect?

Result=
CAMEL

handling?

Release
transaction

3

Int_Release_
Call from gsmSSF

Release
transaction

Release

No

Yes

No

No

Yes

Yes
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Proc edure in the or iginatin g VMSC
to s et up an outgoing call after a Setup
mes sage h as been receiv ed from  the M S

Procedure  OG _Call_Setup_MS C OC S_M S C9(9)

Signals to/from  the left
are to/from  the BSS;
signals to/from  the right 
are to/from the destination exc hange
unless  otherw ise m arke d.W ait_Fo r_

C lear

Releas e
transac tion

U US _M SC _
Check _

U US 1_U UI
See TS 23.087

C AME L_O CH _
M SC_D ISC1 See TS 23.078

Res ult=
CA MEL

handling?

Releas e

R elease

U U S_M SC_
C heck_

U U S1_UU I
See TS  23.087

C AMEL_OC H_
M SC _D ISC 2 See TS  23.078

R esult=
R econnect?

R esult=
C AMEL

handl ing?

R elease
trans action

3

Int_R eleas e_
C all

from g smSSF

Releas e
transac tion

Re lease

N o

Yes

No

No

Yes

Yes

Figure 8i: Procedure Outgoing_Call_Setup _MSC (sheet 9)
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Procedure in the originating VMSC
to set up an outgoing call a fter a Setup
message has been received from the MS

Procedure OG_Call_Setup_MSC OCS_MSC10(12)

Signals to/from the left
are to/from the BSS

Wait_For_
Clear

Hold
request

Retrieve
request

See TS
23.083

Process_
Hold_

Request

Retrieve
reject

Result =
Hold Accepted?

On_Hold
Wait_For_

Clear

Yes

No

Figure xx: Procedure Outgoing_Call_Setup _MSC (sheet x)
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Procedure in the originating VMSC
to set up an outgoing call after a Setup
message has been received from the MS

Procedure OG_Call_Setup_MSC OCS_MSC11(12)

Signals to/from the left
are to/from the BSS;
Signals to/from the right
are to/from the ECT FSM

On_Hold

Retrieve
request

Hold
request

See TS
23.083

Process_
Retrieve_
Request

Hold
reject

Result =
Retrieve

Accepted?

Wait_For_
Clear On_Hold

Yes

No

Figure xx: Procedure Outgoing_Call_Setup _MSC (sheet x)
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Procedure in the originating VMSC 
to establish a Traffic Channel
if one has not been established
for th is call

Procedure Establish_Originating_TCH_If_Required EOTCIR1(1)

Signals to/from the left
are to/from the BSS; 
signals to the right are
to the process Subs FSM

TCH_Check

Result

Allocate
channel

Wait_For_
Allocation_
Complete

Release
transaction

Allocation
failure

Allocation
complete

Release
transaction

Result:=
Pass

Result:=
Fail

Result:=
Pass

Result:=
Fail

Result:=
Rejected

Call setup
failed

Call setup
failed

AllocateUse existing Aborted, Fail Reject



3GPP

3G TS 23.018 V3.5.0 (2000-06)203G TS 23.018 version 3.5.0

Proc edure in the or igina ting VM SC  
to es tabl ish a Traffic  C hannel
if one ha s n ot been established
for this c al l

Procedure  E stab lish_Orig inating_TCH _If_Required E OTCIR1(1)

Signals  to /from the left
are to/from the BSS

TC H
al located

Allocate
c hannel

W ait_For_
Allocation_
C om plete

Release
transaction

R esult:=
F ai l

Al location
fai lure

R elease
trans action

Allocation
complete

TC H  alloc ated:=
True

R esult:=
Pass

R esult:=
Pass

False

True

Figure 1: Procedure Establish_Originating_TCH_If_Required
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Procedure in originating VMSC
to check if a  trafic channel has
been established for this call

Procedure TCH_Check 1(1)

Signals  to/from the left
are to/from the BSS;
signals to/from the right
are to/from the process
Subs_FSM

Is call
speech?

Non speech
TCH
required

Speech
TCH
required

Wait_For_
TCH_Result

From GMSC Release
Release
transaction

Allocate
TCH

TCH
availab le

TCH
allocated

Resul :=
Aborted

Result :=
Fail

Result :=
Allocate

Result :=
Use existing

Result :=
Reject

No

Yes

Figure xx: Procedure TCH_Check
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****Next Modified Section ****

7.3.1.1 Process ICH_MSC

Sheet 1: the procedure CAMEL_ICH_MSC_INIT is specific to CAMEL phase 3; it is specified in 3G TS 23.078 [12].

Sheet 3, sheet 11,  sheet 13: signals are sent to and received from the process Subs_FSM; it is specified in subclause
7.4.

Sheet 2: the procedure Process_Access_Request_MSC is specified in subclause 7.1.1.2.

Sheet 14: the procedure Process_Hold_Request is specific to Call Hold; it is specified in 3G TS 23.083[16].

Sheet 15: the procedure Process_Retrieve_request is specific to Call_Hold; it is specified in 3G TS 23.083[16].

****Next Modified Section ****

7.3.1.2 Procedure Page_MS_MSC

Sheet 1: the test "SMS or SS page" is not required for the handling of circuit-switched calls, because the VLR will
always use a page type of "circuit-switched call", but the more generalised procedure Page_MS_MSC is equally
applicable to paging for SMS delivery or network-initiated SS procedures.

Sheet 1: the test "MS busy" takes the "Yes" exit if the MS is engaged on a circuit-switched call.

Sheet 12: the procedure Check_MT_Multicall_MSC is specific to Multicall; it is specified in 3G TS 23.135 [24]. If the
VMSC does not support Multicall, processing continues from the “Yes” exit of the test “Result=Not provisioned?”.

Sheet 12: the test "Call in set-up" takes the "Yes" exit if the call on which the MS is engaged has not reached the
established phase (called party answer).

Sheet 12: the test Call waiting" takes the "Yes" exit if a waiting call has been offered to the subscriber but the outcome
of offering the call has not been determined.

Sheet 12: if there is one established call, the negative response Busy Subscriber (More calls possible) includes the basic
service which applies for the established call. If there are two or more established calls (the Multicall case), the negative
response Busy Subscriber (More calls possible) includes the basic service list which applies for the established calls
(See 3G TS 23.135 [24]).

Sheet 23: the signal input "MS connection established" indicates that the MS has responded to paging, or sent a CM
service request for anything other than a circuit-switched call, or completed the location registration procedure.

7.3.1.3 Procedure Search_For_MS_MSC

Sheet 1: the test "SMS or SS page" is not required for the handling of circuit-switched calls, because the VLR will
always use a page type of "circuit-switched call", but the more generalised procedure Search_For_MS_MSC is equally
applicable to paging for SMS delivery or network-initiated SS procedures.

Sheet 1: the test "MS busy" takes the "Yes" exit if the MS is engaged on a circuit-switched call.

Sheet 12: the procedure Check_MT_Multicall_MSC is specific to Multicall; it is specified in 3G TS 23.135 [24]. If the
VMSC does not support Multicall, processing continues from the “Yes” exit of the test “Result=Not provisioned?”.

Sheet 12: the test "Call in set-up" takes the "Yes" exit if the call on which the MS is engaged has not reached the
established phase (called party answer).

Sheet 12: the test "Call waiting" takes the "Yes" exit if a waiting call has been offered to the subscriber but the outcome
of offering the call has not been determined.

Sheet 12: if there is one established call, the negative response Busy Subscriber (More calls possible) includes the basic
service which applies for the established call. If there are two or more established calls (the Multicall case), the negative
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response Busy Subscriber (More calls possible) includes the basic service list which applies for the established calls
(See 23.135 [24]).

Sheet 23: the signal input "MS connection established" indicates that the MS has responded to paging, or sent a CM
service request for anything other than a circuit-switched call, or completed the location registration procedure.

7.3.1.4 Procedure Complete_Call_In_MSC

Sheet 1: the procedure CCBS_Report_Not_Idle is specific to CCBS; it is specified in 3G TS 23.093[22].

Sheet 2: the procedure Establish_Terminating_TCH_Multicall1 is specific to Multicall; it is specified in
3G TS 23.135 [24].

Sheet 2: the test "Result=Rejected?" can take the "Yes" exit only if the procedure
Establish_Terminating_TCH_Multicall1 was called.

Sheet 3, sheet 6: the procedure Establish_Terminating_TCH_Multicall2 is specific to Multicall; it is specified in
3G TS 23.135 [24]. If the VMSC does not support Multicall, processing continues from the “Yes” exit of the test
“Result=Pass?”.

Sheet 4, sheet 7: the procedure Handle_AoC_MT_MSC is specific to AoC. If the VMSC does not support AoC,
processing continues from the "Yes" exit of the test "Result=Pass?".

7.3.1.5 Procedure Process_Call_Waiting_MSC

Sheet 5: the procedure CAMEL_Stop_TNRy is specific to CAMEL phase 3; it is specified in 3G TS 23.078 [34].

Sheet 5: the procedure Establish_Terminating_TCH_Multicall2 is specific to Multicall; it is specified in
3G TS 23.135 [34].

Sheet 6: the procedure Handle_AoC_MT_MSC is specific to AoC. If the VMSC does not support AoC, processing
continues from the "Yes" exit of the test "Result=Pass?".

****Next Modified Section ****

7.3.1.8 Procedure Establish_Terminating_TCH_If_Required

The procedure TCH_Check is specified in subclause 7.1.1.14.
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Process in the MSC
to handle an incoming (MT) call

Process ICH_MSC ICH_MSC3(15)

Signals to/from the left
are to/from the GMSC; 
signals to/from the right
are to/from the VLR
unless marked otherwise 

Wait_For_
MT_Call_

Result

Send Info
For Incoming
Call negative
response

Complete
Call 2

Process
Call
Waiting

CD_Reject See TS 23.072 Complete_
Call_In_MSC

Process_
Call_

Waiting_MSC

CCBS_Set_
Diagnostic_
For_Release

See TS 23.093
Result=
Pass?

Result=
Pass?

 Store CW Treatment
indicator for this call
if rece ived in SII2

UUS_ICH_
Check_
Support

See TS 23.087

To Subs_FSM Call
established To Subs_FSM Call setup

failed
Set 

cause To Subs_FSM
Call setup
failed

Wait_For_
ClearCause=

No Subscriber
Reply? Result=

Fail
Result=

Fail

CAMEL_
MT_GMSC_

DISC4

CAMEL_
MT_GMSC_

DISC5

Wait_For_
MT_Call_

Result
Result=

Reconnect?
Result=

Reconnect?
Result=

Reconnect? Send Info For
MT Reconnected
Call

Send Info For
MT Reconnected
Call

Release
Wait_For_

Reconnected_
Call_Result

Wait_For_
Reconnected_

Call_Result
Release
transaction

CCBS_Check_
Last_Call See TS 23.093

Release 
call

resources

Idle

Yes

No

Yes

No

No

Yes

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No
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Proc es s in the MS C
to handle an incom ing (MT) call

Proc ess IC H_M SC ICH_M S C3(13)

Signals  to /from the left
are to/from the GM SC; 
signals to/from the rig ht
are to/from the VLR
unless  marked otherwise 

W ait_Fo r_
M T_Cal l_

R esult

Send I nfo
For Inc oming
Call negative
res ponse

C D_R eject See TS 23.0 72

CC BS_Set_
D iagnostic _
For_Release

See TS 23.0 93

U US _IC H_
Check _
Suppo rt

See TS 23.0 87

Set 
cause

C au se=
No Subsc ribe r

R ep ly?

CA ME L_
M T_GM SC _

DISC 4

Res ult=
R ec onnect?

Send Info For
M T R econnec ted
C all

Wa it_For_
Rec onnected_

C all_R esult

Releas e

R elease
tra ns action

C CBS_C heck_
Last_C all

See TS 23.093

R elease 
cal l

re sources

Idle

CAM EL_
MT _GM SC_

DISC 5

C om plete
C al l

C om plete_
C all_In_ MSC

R esult=
P as s?

Store CW  Treatment
indic ator  for this  call
if receive d in SII2

W ait_For_
C lear

R esult=
F ail

W ait_For_
M T_C all_

R es ult

R esult=
R econ nec t?

Send Info  For
M T R econnected
C all

W ait_For_
R econnected_

C all_Resul t

Pro ce ss
C all
Wai ting

Pro cess_
Ca ll_

Wa iting_MSC

Re sult=
Pass?

Re sult=
Fai l

Re sult=
R econnect?

2

N o

Yes

No

Yes

Yes

N o

Yes

N o

Yes

N o

Yes

N o

Yes

N o

Yes

No

Figure 66c: Process ICH_MSC (sheet 3)
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Process in the MSC
to handle an incoming (MT) call

Process ICH_MSC ICH_MSC11(15)

Signals to/from the left
are to/from the GMSC;
signals to/from the right
are to/from the BSS
unless marked otherwise

Wait_For_Clear,
On_Hold

Release
Release
transaction

UUS_MSC_
Check_

UUS1_UUI
See TS 23.087

CAMEL_
MT_GMSC_

DISC2
See TS 23.078

Release
transaction

Result=
Reconnect?

See TS 23.078
CAMEL_

MT_GMSC_
DISC1

See TS 23.087
UUS_MSC_

Check_
UUS1_UUI

Release
Send Info For
MT Reconnected
Call

To VLR

CCBS_Check_
Last_Call See TS 23.093

Release
call

resources

To Subs_FSM Call
cleared

Idlle
Wait_For_

Reconnected_
Call_Result

No

Yes
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P roc es s in  the  MS C
to  hand le  an  incom ing  ( M T) ca ll

Proc ess  IC H_M SC ICH_M S C1 1 (1 3 )

S igna ls t o /from the  left
a re  to /from  the  GM SC;
signa ls to /from  the  right
a re  to /fro m  the  B SS
un less  m arked  o the rwise

W a it_Fo r_
C lea r

R e lease

UU S_M S C_
Check_

UU S1_U UI
S ee  T S 23 .087

Re lease
transacti on

CAM EL_
MT _GM SC_

DIS C 1
S ee  TS  23 .078

C C B S_Check _
Last_C a ll S ee  TS  23 .093

R e lease
c al l

resou rc e s

Id le

R e lease
trans action

C A M E L_
M T_GM SC _

D ISC2
S ee  TS  23 .078

R esu lt=
R econnect?

U U S _M SC_
C hec k_

U U S 1_UU I
S ee  T S  23 .087

R e lease
S end  In fo  F o r
M T R econnecte d
C a ll

To  VLR

W ait_Fo r_
R econnected_

C a ll _Re su l t

No

Y es

Figure 66k: Process ICH_MSC (sheet 11)
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Process in the MSC
to handle an incoming (MT) call

Process ICH_MSC ICH_MSC13(15)

Signals to/from the left
are to/from the GMSC;
signals to/from the right
are to/from the process MT_CF_MSC
unless marked otherwise

Wait_For_Forward_ACM,
Wait_For_Forward_Clear

Int_Release_
Call From gsmSSF

Release

Release

Release
call

resources

Wait_For_
Clear

Idle
Int_Release_
Call From gsmSSF

Release
transaction To the BSS

Release

Release
call

resources

Call
cleared To Subs_FSM

Idle



3GPP

3G TS 23.018 V3.5.0 (2000-06)293G TS 23.018 version 3.5.0

P roc es s in  the  MS C
to  hand le  an  incom ing  ( M T) ca ll

Proc ess  IC H_M SC ICH_M S C1 3 (1 3 )

S igna ls to /from  the  left
a re  to /from  the  GM SC ;
signa ls to /from  the  right
a re  to /from  the  p roc ess M T_C F_M S C
un less  m arked  o the rw ise

S igna ls to /from  the  left
a re  to /from  the  GM SC ;
signa ls to /from  the  right
a re  to /fro m  the  B SS
un less  m arked  o the rw ise

W a it_Fo r_Forward_A CM ,
W a it_Fo r_Forw ard_Clea r

In t_R ele ase_
C a l l

F rom  gsm SS F

R e lease

R e lease

R e lease
c al l

resou rc e s

Id le

W a it_F or_
C lea r

In t_R ele ase_
C a l l F rom  gsm SS F

R e lease
transaction

R e lease

R e lease
c al l

resou rc e s

Id le

Figure 66m: Process ICH_MSC (sheet 13)



3GPP

3G TS 23.018 V3.5.0 (2000-06)303G TS 23.018 version 3.5.0

Process in the MSC
to handle an incoming (MT) call

Process ICH_MSC ICH_MSC14(15)

Signals to/from th left
are to/from the BSS

Wait_For_
Clear

Hold
request

Retrieve
request

See TS
23.083

Process_
Hold_

Request

Retrieve
reject

Result =
Hold Accepted?

On_Hold
Wait_For_

Clear

Yes

No

Figure xx: Process ICH_MSC (sheet xx)
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Process in the MSC
to handle an incoming (MT) call

Process ICH_MSC ICH_MSC15(15)

Signals to/from the left
are to/from the BSS;
Signals to/from the right 
are to/from the ECT FSM

On_Hold

Retrieve
request

Hold
request

See TS
23.083

Process_
Retrieve_
Request

Hold
reject

Result =
Retrieve

Accepted?

Wait_For_
Clear On_Hold

Yes

No

Figure xx: Process ICH_MSC (sheet xx)
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Procedure in the MSC
to page an MS in a
specified location area

Procedure Page_MS_MSC PAGE_M1(3)
Signals to/from the le ft
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked otherwise

Location
area ID
known?

Set negative
response:

Unknown LAICall
still

exists?
Set negative

response:
System
Failure

MS
connection

exists?

Clear received:=
False

SMS or SS
page?

Paging via 
SGSN possible?

In specified 
location area Page

Page MS 
via SGSN

Request
call status To Subs_FSM

Set access
connection

status

Page MS
negative
response

Start Page
response

timer

Result:=
Pass

Result:=
Fail

Wait_For_
Page_

Response

Wait_For_
Call_Status

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes
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Procedure in t he M SC
to page a n MS in  a
specified location area

Procedure  P age_M S _MS C P AGE _M 1(2)

Signals to/from the left
are to/fro m the BSS; 
signals to/from the right
are to/from the VLR
unless  m arked othe rw ise

Loc ation
area ID
known?

Set negative
resp ons e:

Unk now n LAI

Page MS
negativ e
response

R es ult:=
Fail

C al l
stil l

exis ts ?

Set negativ e
res pons e:

System
Fai lure

MS
connection

exis ts ?

Clear re ceived:=
False

Paging via 
SGSN  possible?

Pa ge
In speci fied 
loc ation area

Sta rt Page
response

timer

Wai t_For_
Pa ge_

Res ponse

Page MS 
via SGS N

S MS  or SS
page?

M S busy?

C heck _M T_
M ulticall_ MSC See TS 23.135

R esult =
Offered?

R esult =
M ore c al ls
poss ible?

R esult=
not

provisione d?

C all in
setup?

C all
w aiting?

Set negative
response:

Busy S ubs criber

M ore c al ls
possible

Set negativ e
res pons e:

Busy Subsc riber
(N D UB )

Set acces s
c onnection

s tatus

R esult:=
Pas s

No

Yes

No

Yes

N o

No

Yes

Yes

No

Yes

No

N o

Yes

N o

No Yes

Yes

NoYes

Yes

No

Ye s

Figure 2a: Procedure Page_MS_MSC (sheet 1)
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Procedure in the MSC
to p age  an  MS in  a
specified location area

Procedure Page_MS_MSC PAGE_M2(3)

Si gnals  to/from  th e left
are to /from  th e BSS; 
s ig na ls  to/from  the  rig ht
are to/from  the VLR
unles s m arked  otherwise

Wait_For_
Call_Status

No ongoing
speech call

Ongoing 
sp ee ch
cal l

Ongoing speech
call:=False

Ongoing speech
call:=True

Ch eck_MT_
Multicall_MSC

See  TS 23 .13 5

Re su lt=
Offered?

Re su lt=
More calls
poss ible?

Re su lt=
not 

provis ioned?

Call in
se tup?

Call
waiting?

Set negative
response:

Busy Subscriber

More calls
pos sib le

Set negative
response:

Bus y Sub scr iber
(ND UB)

Search
Fo r MS
ne ga tive
response

Se t acces s
conne ctio n

s tatu s

Resu lt:=
Fail

Result:=
Pass

No

Yes

No

Yes

Yes

No

No

Ye s

No Ye s

Figure 2b: Procedure Page_MS_MSC (sheet 2)
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Procedure in the MSC
to page an MS in a
specified location area

Procedure Page_MS_MSC PAGE_M23 (3)

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/from the VLR
unless marked otherwise

Wait_For_
Page_

Response

MS
connection
established

Clear
received

Set access
connection

status

Result:=
Pass

Release
transaction

Result:=
Aborted

Release From GMSC

Abort

Clear received:=
True

Wait_For_
Page_

Response

Page
response
timer expired

Clear
received

Set negative
response:

Absent
Subscriber

Page MS
negative
response

Result:=
Fail

Result:=
Aborted

CM
Service
Request

For circuit-
switched call

CM
Service
Request

To process
OCH_MSC

Clear
received

Set negative
response:

Busy Subscriber
(NDUB)

Page MS
negative
response

Result:=
Fail

Result:=
Aborted

False

True

False

True

False

True

Figure 2bc: Procedure Page_MS_MSC (sheet 2 3)
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Procedure in the MSC
to search for an MS 
(page in all location areas)

Procedure Search_For_MS_MSC SRCH_M1(3)
Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked otherwise

Call
still

exists?

MS
connection

exists?

Clear received:=
False

Paging via
SGSN possible?

Search for MS
via SGSN

PageIn all
location areas

Start Page
response

timer

Wait_For_
Search_

Response

SMS or SS
page?

Request
call status

Wait_For_
Call_Status

Set access
connection

status

Result:=
Pass

Set negative
response:

System
Failure

Search
For MS
negative
response

Result:=
Fail

To Subs_FSM

Yes

No

Yes

No

Yes

No

Yes

No
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Procedure in t he M SC
to search for an M S 
(page in  all  location areas)

Procedure  S earch_For_M S _M S C S RCH _M1(2)

Signals  to /from t he left
are to/from the BSS; 
signals to/from the rig ht
are to/from the VLR
unless  m arked otherwise

C all
stil l

exis ts ?

MS
connection

exis ts ?

Clear re ceived:=
False

Paging via
SGSN  possible?

Search for MS
via SGS N

Page
In al l
location areas

Sta rt Page
response

timer

Wai t_For_
Se arch_

Res ponse

S MS  or SS
page?

M S busy?

C heck _M T_
M ulticall_ MSC See TS 23.135

R esult =
Offered?

R esult =
M ore c al ls
poss ible?

R esult=
not

provisione d?

C all in
setup?

C all
w aiting?

Set negative
response:

Busy S ubs criber

M ore c al ls
possible

Search
For M S
negativ e
response

R es ult:=
Fail

Set negativ e
res pons e:

Busy Subsc riber
(N D UB )

Set acces s
c onnection

s tatus

R esult:=
Pas s

Set negative
resp ons e:

System
Failure

Yes

N o

Yes

No

Yes

No

Yes

No

N o

Yes

N o

No Yes

Yes

NoYes

Yes

No

Yes

No

Figure 3a: Procedure Search_For_MS_MSC (sheet 1)



3GPP

3G TS 23.018 V3.5.0 (2000-06)383G TS 23.018 version 3.5.0

Procedure in  the MSC
to s earch for an MS
(page in a ll location areas )

Pro cedure Search_F or_MS_MSC SRCH_M2(3)

Signals  to /from  th e le ft
are to /from  th e BSS; 
s ig na ls to/fr om  the  rig ht
a re  to/fro m  the VLR
u nles s m a rk ed  otherwi s e

Wait_For_
Call_Status

No ongoing
s peech ca ll

Ongoing s peech
ca ll:=Fa ls e

Ch eck _MT _
Multica ll_MSC

See  TS 23 .13 5

Re su lt=
Offered?

Re su lt=
More ca lls
poss ib le?

Re su lt=
not 

pr ovis ioned?

Call in
se tup?

Call
waiting ?

Set negative
res pons e:

Bus y Subs criber

More ca lls
pos sib le

Search
Fo r MS
ne ga tive
res pons e

Resu lt:=
Fa il

S et negati ve
res pons e:

Bus y Subs cr iber
(ND UB)

Se t ac ces s
conne ction

s tatu s

Res ult:=
Pas s

Ong oing 
sp ee ch
call

Ongoing s peech
ca ll:=T ru e

No

No

Yes

No
No Ye s

Ye s

No

Yes

Yes

Figure 3b: Procedure Search_For_MS_MSC (sheet 2)
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Procedure in the MSC
to search for an MS
(page in all location areas)

Procedure Search_For_MS_MSC SRCH_M23(3)

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/from the VLR
unless marked otherwise

Wait_For_
Search_

Response

MS
connection
established

Clear
received

Search
For MS ack

Set access
connection

status

Result:=
Pass

Release
transaction

Result:=
Aborted

Release From GMSC

Abort

Clear received:=
True

Wait_For_
Search_

Response

Page
response
timer expired

Clear
received

Set negative
response:

Absent
Subscriber

Search
For MS
negative
response

Result:=
Fail

Result:=
Aborted

CM
Service
Request

For circuit-
switched call

CM
Service
Request

To process
OCH_MSC

Clear
received

Set negative
response:

Busy Subscriber
(NDUB)

Search
For MS
negative
response

Result:=
Fail

Result:=
Aborted

False

True

False

True

False

True

Figure 3bc: Procedure Search_For_MS_MSC (sheet 23)
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Procedure in the MSC
to complete an MT call 
on request from the VLR

Procedure Complete_Call_In_MSC CCI_MSC2(11)

Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR

Wait_For_
Setup_

Response

Call
Confirmed

Multicall
supported
in MSC?

Establish_
Terminating_

TCH_If_
Required

Result=
Fail?

Result=
Aborted

Result=
Rejected?

4
Wait_For_

Alerting

Abort

CAMEL_
MT_GMSC_

DISC6
See TS 23.078

CCBS_ICH_MSC_
Report_Failure See TS 23.093

Result:=
Aborted

CAMEL_
MT_GMSC_

DISC4
See TS 23.078

Result=
Reconnect?

Set negative
response:

Radio
congestion

Complete
Call
negative
response

Result:=
Fail

Result:=
Reconnect

Establish_
Terminating_TCH_

Multicall
See TS 23.135

No

No

No

Yes

No

Yes

Yes

No

Yes

Yes
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P ro ce d u re in  t h e M S C
to  c o mp l e te  an  M T  ca ll 
o n  re q u e st fro m  th e  V L R

P ro c e d u re  C om p le te _ C al l_ In _M S C C C I_ M S C 2 (1 1 )

S ig n a ls  to /fr o m t he  left
a re  to /fro m  th e  B S S ; 
sig n a ls to /fr om  th e  rig ht
a re  to /fr om  th e  V L R

W a i t_ Fo r_
S e tu p_

Re s po n se

C al l
C on fi rm e d

Mu l ti ca l l
su p p o rte d
in  M SC ?

E sta b lish _
Te rm i n at in g _

TC H_ If_
Re q u ire d

Re s u lt=
Fa il ?

Re s u lt=
A b o rte d

Re s u lt=
Re je cte d?

4
W a i t_ Fo r_

A le r tin g

A bo r t

C A M E L _
M T _ G M S C_

D IS C6
S e e  TS  2 3 .0 7 8

C C B S _ ICH _ M S C _
R e p o rt_ Fa ilu re S e e  TS  2 3 .0 9 3

R e su l t:=
A bo r te d

CA ME L_
M T_ G M S C _

DIS C 4
S e e  T S  2 3 .0 78

Re su lt=
R e co n n e ct?

S e t n eg a tiv e
re s p on s e:

R a d io
co n g e sti on

Co mp l e te
C a ll
n e g ati ve
re s po n se

R e su lt:=
Fa i l

R e su lt:=
R e co n n e ct

E s tab l is h_
T e rm ina tin g _ TC H_

M u l tica l l1
S e e  TS  2 3 .1 3 5

N o

N o

N o

Ye s

N o

Ye s

Ye s

N o

Ye s

Ye s

Figure 69b: Procedure Complete_Call_In_MSC (sheet 2)
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Procedure in the MSC
to complete an MT call 
on request from the VLR

Procedure Complete_Call_In_MSC CCI_MSC3(11)

Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked otherwise 

Wait_For_
Alerting

Alerting

UUS_ICH_
Check_Support See TS 23.087

Result=
Pass?

CCBS_ICH_MSC_
Report_Success See TS 23.093

NRCT
provided?

Check_
CD_SII2 See TS 23.072

Result=
Pass?

Start No Reply
Call Timer

CAMEL_
Start_TNRy See TS 23.078

Send_ACM_
If_Required

UTU2Cnt:=0

Wait_for_
Answer

1

Connect

UUS_ICH_
Check_Support See TS 23.087

Result=
Pass?

CCBS_ICH_MSC_
Report_Success See TS 23.093

Establish_
Terminating_TCH_

Multicall
See TS 23.135

Result=
Pass?

3

Result=
Aborted?

CAMEL_
MT_GMSC_

DISC4
See TS 23.078

Result=
Reconnect?

Release

Abort

Result:=
Aborted

Result:=
Reconnect

Abort

CAMEL_
MT_GMSC_

DISC6
See TS 23.078

Result:=
Aborted

4

Yes

Yes

Yes

No

No

No No

Yes

Yes

No

No

Yes

Yes
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Procedure in t he M SC
to c omplete  an M T  ca ll 
on request from  the VLR

Procedure  C om ple te_C all_ In _M S C CC I_M S C3(11)

Signals to/from the left
are to/from the BSS; 
signals to/from the right
are  to/from the VLR
unless  ma rked otherw ise 

W ait_Fo r_
A lerting

Alerting

U US _IC H _
C hec k_Support

See TS 23.087

R esult=
Pass?

C CBS_IC H _M SC _
R eport_S uccess See TS 23.093

N RC T
provided?

C hec k_
C D_ SII2 See TS 23.072

R esult=
Pass?

Start N o Reply
C all Tim er

C AME L_
Start_TN R y See TS 23.078

Send_ACM _
If_Required

U TU 2Cnt:=0

W ait_for_
Answ er

1

C onn ec t

U U S_ICH _
C heck_Support

See TS 23.087

R esult =
Pass ?

C C BS_IC H _MSC_
R eport_Succes s See TS 23.093

Establish_
T erm inating_TCH _

M ulticall2
See TS 23.135

R esult =
Pass ?

3

R esult =
Aborted?

C AMEL_
M T_GM SC _

D ISC4
See TS 23.0 78

R esult =
R econnect?

R elease

Abort

R esult :=
Aborted

R esult:=
R econnect

Abort

CA MEL_
MT _GM SC_

DISC 6
See TS  23.078

R es ult:=
Aborted

4

Yes

Yes

Yes

No

No

No No

Yes

Yes

No

No

Yes

Yes

Figure 69c: Procedure Complete_Call_In_MSC (sheet 3)
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Procedure in the MSC
to complete an MT call 
on request from the VLR

Procedure Complete_Call_In_MSC CCI_MSC6(11)

Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked otherwise 

Wait_for_
Answer

Connect

CAMEL_
Stop_TNRy See TS 23.078

UUS_ICH_
Check_
Support

See TS 23.087

Result=
Pass?

Establish_
Terminating_TCH_

Multicall
See TS 23.135

Result=
Pass?

5

Result=
Aborted?

CAMEL_
MT_GMSC_

DISC4
See TS 23.078

Result=
Reconnect?

Release

Abort

Result:=
Aborted

Result:=
Reconnect

Abort

CAMEL_
MT_GMSC_

DISC6
See TS 23.078

Result:=
Aborted

1

Yes

Yes

No

No

Yes

Yes

No
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Procedure in t he M SC
to c omplete  an M T  ca ll 
on request from  the VLR

Procedure  C om ple te_C all_ In _M S C CC I_M S C6(11)

Signals  to /from the left
are to/from the BSS; 
signals to/from the rig ht
are to/from the VLR
unless  marked otherwise 

W ait_for_
A ns wer

C onnec t

C AMEL_
S top_TN R y

See TS  23.078

U U S_ICH _
C heck_
S upport

See TS  23.087

R esult=
P as s?

Est abl is h_
T erm inating_ TC H_

M ulticall2
See TS  23.135

R esult=
P as s?

5

R esult=
A borted?

C AMEL_
M T_GM SC _

D ISC4
See TS 23.078

R esult=
R econnect?

R elease

A bort

R esult:=
A borted

Resu lt:=
Reco nnect

Abort

C AME L_
M T_GM SC _

D ISC 6
See T S 23 .078

R esult:=
Aborted

1

Yes

Yes

No

No

Yes

Yes

N o

Figure 69f: Procedure Complete_Call_In_MSC (sheet 6)
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Procedure in the MSC
to handle a Process Call Waiting
request from the VLR

Procedure Process_Call_Waiting_MSC PCW_MSC1(8)

Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked otherwise CW Treatment indicator

for existing call set to
CW Allowed?

Call being
set up

Set_CLIP_
Info_MSC

Derive_
CS_BC_MSC

Setup

UUS_ICH_UUS1_
Implicit_
Active

See TS 23.087

CCBS_Report_
Not_IdleSee TS 23.093

Wait_For_
Setup_

Response

Call
Confirmed

Establish_
Terminating_TCH_

Multicall
See TS 23.135

Result=
Pass?

Result=
Aborted?

4 5Wait_For_
Alerting

Set negative
response:

Busy 
subscriber(NDUB)

Process
Call Waiting
negative
response

Result:=
Fail

Yes

No

No

No

Yes

Yes

Yes

No
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Procedure in t he M SC
to handle a Process C all W aiting
request from the VLR

Procedure  P rocess_Call_W aiting_M S C PC W _M SC 1(8)

Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless  ma rked otherw is e 

C W Treatme nt indicator
for existing cal l set to
CW  Allowed?

C all  being
s et up

Set_C LIP_
In fo_M SC

D erive_
C S_BC _MS C

S etup

U U S_ICH _U US 1_
Impl ici t_
A ctive

See TS 23.087

C C BS_R eport_
N ot_Id leSee TS 23.093

W ait_F or_
S etup_

R esponse

C al l
C onfirm ed

Es tabl is h_
T erm inat ing_TC H_

M ult icall1
See TS 23.135

R esult=
P as s?

R esult=
Aborted?

4 5
W ait_F or_

A lerting

Set negative
response:

Busy 
s ubs criber(N DU B)

Process
C all W aiting
negative
respons e

R esult:=
F ai l

Yes

No

N o

No

Yes

Yes

Yes

N o

Figure 4a: Procedure Process_Call_Waiting_MSC (sheet 1)
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Procedure in the MSC
to handle a Process Call Waiting
request from the VLR

Procedure Process_Call_Waiting_MSC PCW_MSC5(8)

Signals to/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless marked otherwise 
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Procedure in t he M SC
to handle a Process C all W aiting
request from the VLR

Procedure  P rocess_Call_W aiting_M S C PC W _M SC 5(8)

Signals t o/from the left
are to/from the BSS; 
signals to/from the right
are to/from the VLR
unless  marked otherwise 
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Figure 4e: Procedure Process_Call_Waiting_MSC(sheet 5)
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Procedure in the terminating VMSC 
to establish a Traffic Channel
if one has not been established
for th is call

Procedure Establish_Terminating_TCH_If_Required ETTCIR1(1)
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Procedure in t he term inating VM SC  
to es tabl ish a Traffic  C hannel
if one ha s n ot been established
for this c al l

Procedure  E stab lish_Term inating_TC H_If_Required E TTC IR 1(1)

Signals  to /from t he left
are to/from the BSS;
sig nals to/from the r ight 
are to/from the GM SC
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Figure 5: Procedure Establish_Terminating_TCH_If_Required
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****New Section ****

7.4 Subs_FSM

7.4.1       Functional requirements of serving MSC

7.4.1.1    Process Subs_FSM

One instance of the process Subs_FSM runs for each subscriber who is involved in at least one call. It monitors the state
of any ongoing calls for that subscriber. The individual call control processes OCH_MSC and ICH_MSC submit
supplementary service requests received from the MS to the process Subs_FSM, which then responds appropriately.

The process Subs_FSM interacts with the processes OCH_MSC and ICH_MSC as specified in subclauses 7.1.1 and
7.3.1.
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Pro ces s in the  or igina ting  MSC
to c on tro l th e c all s ta tes  on a  per
su bs cribe r b as is

Process Subs_FSM SFSM(1)
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Figure xxa: Process Subs_FSM (sheet 1)
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Pro ces s in the  or igina ting  MSC
to c on tro l th e c all s ta tes  on a  per
s ubs criber b as is .

Process Subs_FSM SFSM2(12)
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Figure xxb: Process Subs_FSM (sheet 2)
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Proces s in the  or igina ting  MSC
to con tro l the call sta tes  on a  per
subs criber bas is.

Process Subs_FSM SFSM3(12)

Signals to/from the left
are to/from either process
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Figure xxc: Process Subs_FSM (sheet 3)
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Process in the originating MSC
to contro l the call states on a per
subscriber basis.

Process Subs_FSM SFSM4(12)

Signals to/from the left
are to/from either process
OCH_MSC or process 
ICH_MSC 
unless marked otherwise
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Figure xxd: Process Subs_FSM (sheet 4)
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Process in the originating MSC
to contro l the call states on a per
subscriber basis.

Process Subs_FSM SFSM5(12)

Call_Held

Request
call status

Ongoing
speech
call

Call_Held

Speech
TCH
required

TCH
availab le

Call_Held_
Setup_Pending

Non speech
TCH
required

Is non-
speech call
using TCH?

Allocate
TCH

Call_Held_
Data_Call_

Setup_Pending

TCH
availab le

Yes

No

Figure xxe: Process Subs_FSM (sheet 5)
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Pro ces s in the  or igina ting  MSC
to con tro l th e call s ta tes  on a  per
subs criber b as is .

Process Subs_FSM SFSM6(12)
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Figure xxf: Process Subs_FSM (sheet 6)
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Proces s in the  or igina ting  MSC
to con tro l the call sta tes  on a  per
subs criber bas is.

Process Subs_FSM SFSM7(12)

Signals to/from the left
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Figure xxg: Process Subs_FSM (sheet 7)
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Process in the originating MSC
to contro l the call states on a per
subscriber basis.

Process Subs_FSM SFSM8(12)
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are to/from either process
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Figure xxh: Process Subs_FSM (sheet 8)
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Pro ces s in the  or igina ting  MSC
to c on tro l th e c all s ta tes  on a  per
s ubs criber b as is .

Process Subs_FSM SFSM9(12)
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Figure xxi: Process Subs_FSM (sheet 9)
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Pro ces s in the  or igina ting  MSC
to c on tro l th e c all s ta tes  on a  per
s ubs criber b as is .
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Figure xxj: Process Subs_FSM (sheet 10)
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Process in the originating MSC
to contro l the call states on a per
subscriber basis.

Process Subs_FSM SFSM11(12)
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Figure xxk: Process Subs_FSM (sheet 11)

****End of document ****
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****First Modified Section ****

5.3 MT call

5.3.1 Functional requirements of serving MSC

Figure 11: Procedure Establish_Terminating_TCH_Multicall1.

This procedure is called when the MSC receives a Call Confirmed or a Connect message from the MS. If the MS
indicates "No bearer" as the value of the Stream Identifier in the Call Confirmed message the test "Bearer allocation
pending" takes the "Yes" exit.

Figure 12: Procedure Establish_Terminating_TCH_Multicall2.

This procedure is called when the MSC receives a Connect message from the MS.

Figure 12: Procedure MC_TCH_Check

This procedure is called when the MSC needs to establish a terminating TCH.
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Procedure to allocate a TCH
after checking
Multicall limitation

Procedure Establish_Terminating_TCH_Multicall ETTM1(1)
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Procedure to allocate a TCH
after checking
Multicall limitation

Procedure Establish_Terminating_TCH_Multicall1 ETTM1_1(1)

Bearer allocation
pending?

Result :=
PassNew bearer

requested?

Allocate
channel

Wait_For_
Allocation_
Complete

Release
transaction

Result:=
Fail

Allocation
failure

Release
transaction

Allocation
complete

TCH allocated:=
True

Result:=
Pass

Release

Release
transaction

Result:=
Aborted

Result :=
Rejected

Yes

No

Yes

No

         Nbr
        reached?

No

Yes

Figure 11: Procedure Establish_Terminating_TCH_Multicall1
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Procedure to allocate a TCH
after checking
Multicall limitation

Procedure Establish_Terminating_TCH_Multicall2 ETTM2_1(1)
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Figure 12: Procedure Establish_Terminating_TCH_Multicall2
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Procedure to allocate TCH
after checking Multicall 
limitation

Procedure MC_TCH_Check MTC1(1)
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TCH_Check See TS 23.018
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Figure 12: Procedure MC_TCH_Check

****End of document ****
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18.2.4 Version handling at dialogue establishment

Unless explicitly indicated in subsequent subclauses, the following principles regarding version handling procedures at
dialogue establishment are applied by the MAP-user:

18.2.4.1 Behaviour at the initiating side

When a MAP user signalling procedure has to be executed, the MAP-user issues a MAP-OPEN request primitive with
an appropriate application-context-name. If several names are supported (i.e. several versions) a suitable one is selected
using the procedures described in clause 5.

If version 2 is selected and a MAP-OPEN Confirm primitive in response to the MAP-OPEN request is received with a
result parameter set to "refused" and a diagnostic parameter indicating "application-context-not-supported" or
"potential incompatibility problem", the MAP-User issues a new MAP-OPEN request primitive with the equivalent
version one context. This is informally represented in the SDL diagrams by a task symbol indicating "Perform Vr
procedure".

If version 3 is selected and a MAP-OPEN Confirm primitive in response to the MAP-OPEN request is received with a
result parameter set to "refused" and a diagnostic parameter indicating "application-context-not-supported" or
"potential incompatibility problem", the MAP-User issues a new MAP-OPEN request primitive with the equivalent
version one or version two context. This is informally represented in the SDL diagrams by task symbols indicating
"Perform Vr procedure".

If version 4 is selected and a MAP-OPEN Confirm primitive in response to the MAP-OPEN request is received with a
result parameter set to "refused" and a diagnostic parameter indicating "application-context-not-supported" or
"potential incompatibility problem", the MAP-User issues a new MAP-OPEN request primitive with the equivalent
version one, version two or version three context. This is informally represented in the SDL diagrams by task symbols
indicating "Perform Vr procedure".

If version n is selected (where 1 < n <= highest existing version) and a MAP-OPEN Confirm primitive is received in
response to the MAP-OPEN request with a result parameter set to "refused" and a diagnostic parameter indicating
"application context not supported" or "potential version incompatibility problem", the MAP-User issues a new MAP-
OPEN request primitive with the equivalent version y context (where 1 <= y < n). This is informally represented in the
SDL diagrams by task symbols indicating 'Perform Vr procedure".

18.2.4.2 Behaviour at the responding side

On receipt of a MAP-OPEN indication primitive, the MAP-User analyses the application-context-name and executes
the procedure associated with the requested version context. For example,

Iif it refers to a version one context, the associated V1 procedure is executed; if it refers to a version two context, the
associated V2 procedure is executed; if it refers to a version three context, the associated V3 procedure is executed,
otherwise the associated V4 procedure is executedetc.
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19.2.2.5 SDL Diagrams

The SDL diagrams on the following pages describe the user processes in MSC-A for the procedures described in this
subclause.

The services used are defined in subclause 8.4.

NOTE: The message primitives HO_CA_MESSAGE used in the SDL-Diagrams are used to show the internal co-
ordination between the MAP application and the Handover Control Application. For a detailed description
of the co-ordination between the applications for the handover or relocation procedure, see 3G TS 23.009.

Note that in case of reception of errors from the MSCs (see the Handover error handling macro), the MAP user reports
them to the Handover Control Application and does not take any action except in cases explicitly mentioned in the SDL
diagrams.
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Figure 19.2 2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A

Process MSC_A_HO 19.2.2_1.4(13)

Call
on

MSC-B

Receive_error
from HO_CA

or MSC

See subclause
19.2.4

Call
on

MSC-B
NULL

HO_CA_MESSAGE_
ind, see NOTE 1,
[Message transfer]

MAP_PROCESS_ACCESS_
SIGNALLING_ind

MAP_FORWARD_ACCESS_
SIGNALLING_req
MAP_DELIMITER_req

Check_
Indication

See subclause
25.2

HO_CA_MESSAGE_
req, see NOTE 1,
[Message transfer]

Call
on

MSC-B

Call
on

MSC-B

NullError

OkError

Figure 19.2.2/1 (sheet 5 of 13): Process MSC_A_HO



3GPP

Figure 19.2 2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A
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Figure 19 .2.2/1: HO in MSC-A
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Figure 19.2 2/1: HO in MSC-A
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