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�----------   first modified section   ----------

4	Architecture

4.1	Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support CAMEL. Also the additions needed to the basic GSM functionality are described. Figure 1 shows the functional entities involved in calls requiring CAMEL support. The architecture is applicable to the second phase of CAMEL.
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Figure �SEQ fignum \* MERGEFORMAT �1�: Functional architecture for support of CAMEL

HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription regarding O-CSI, T-CSI, TIF-CSI, U-CSI and SS-CSI. The UG-CSI is stored as global data applicable to all CAMEL subscribers. The O-CSI and T-CSI are is sent to the VLR in case of Location Update or if the O-CSI and T-CSI are is updated. The SS-CSI is sent to the VLR in case of Location Update or if the SS-CSI is updated. The O/T-CSI is sent to the GMSC when the HLR responds to a request for routeing information. The TIF-CSI, U-CSI and the UG-CSI are stored in the HLR only. The HLR may provide an interface towards the gsmSCF for the Any Time Interrogation procedure.

GMSC: When processing the calls for subscribers requiring CAMEL support, the GMSC receives a O/T�CSI from the HLR, indicating the GMSC to request instructions from the gsmSSF. The GMSC monitors on request the call states (events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution of the call in the GMSC.

MSC: When processing the calls for subscribers requiring CAMEL support, the MSC receives a O�CSI or T-CSI from the VLR indicating the MSC to request instructions from the gsmSSF. The MSC monitors on request the call states (events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution of the call in the MSC. When processing an invocation of any of the supplementary services ECT, CD and MPTY, the MSC receives a SS-CSI from the VLR, indicating that a notification of the invocation of the supplementary service shall be sent to the gsmSCF.

VLR: The VLR stores the O-CSI, T-CSI and SS-CSI as a part of the subscriber data for subscribers roaming in the VLR area.

gsmSSF: see subclause 3.1.

gsmSCF: see subclause 3.1.

gsmSRF: see subclause 3.1.

----------   next modified section   ----------

5	Detection Points (DPs)

5.1	Definition and description

Certain basic call events may be visible to the GSM Service Control Function (gsmSCF). The DPs are the points in call at which these events are detected. The DPs for Mobile Originated Calls and Mobile Terminated Calls are described in subclauses � REF _Ref389394875 \n �Error! Reference source not found.� and � REF _Ref340233056 \n �0�.

A DP can be armed in order to notify the gsmSCF that the DP was encountered, and potentially to allow the gsmSCF to influence subsequent handling of the call. If the DP is not armed, the processing entity continues the processing without gsmSCF involvement.

Three different types of DPs are identified:

-	Trigger Detection Point - Request (TDP-R)

	This detection point is statically armed and initiates a CAMEL control relationship when encountered. Processing is suspended when the DP is encountered.

-	Event Detection Point - Request (EDP-R)

	This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is suspended when encountering the DP and the gsmSSF waits for instructions from the gsmSCF.

-	Event Detection Point - Notification (EDP-N)

	This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is not suspended when encountering the DP.

The DPs are characterized in the following subclauses.

5.1.1	Arming/disarming mechanism

The mechanism by which the DP is armed. A DP may be statically armed or dynamically armed. 

The following arming rules apply:

-	DP for mobile terminating call handling is statically armed in GMSC as result of T-CSI delivery from HLR. DP for mobile terminating call handling is statically armed in VMSC as result of T-CSI delivery from VLR. DP for forwarding leg handling is statically armed in GMSC as result of O-CSI delivery from HLR. DP for mobile originating call or forwarded leg handling is statically armed in VMSC as result of O-CSI delivery from VLR. 

-	A DP is dynamically armed by the gsmSCF within the context of a CAMEL control relationship (between the gsmSSF and the gsmSCF).

The following disarming rules apply:

-	A statically armed DP is disarmed when a O/T-CSI is withdrawn in the HLR. Only TDP-Rs can be disarmed using this mechanism.

-	If an armed EDP is met, then it is disarmed.

-	If an EDP is met that causes the release of the related leg, then all EDPs related to that leg are disarmed.

-	If a call is released, then all EDPs related to that call are disarmed.

5.1.2	Criteria

Criteria are the conditions that must be met in order for the gsmSSF to request instructions from the gsmSCF. 

5.1.2.1	Criteria for a terminating call

The criteria for a terminating call are checked in the HLR for the GMSC or downloaded in the VLR for the MSC. The HLR may store a list of up to 5 basic service codes, each of which may represent an individual basic service or a basic service group. This list is a triggering list. The basic service criterion is met if the basic service for the call matches a stored individual basic service code or is a member of the group defined by a stored basic service group code. For the purpose of this paragraph a general bearer service is a member of the corresponding bearer  service group.

The HLR shall include the CAMEL subscription information O-CSI in the subscriber data sent to the GMSC only if the triggering criteria are met. The HLR downloads the T-CSI into the VMSC when the subscriber does location update.

5.1.2.2	Criteria for an originating call or a forwarded call

The criteria for an originating or forwarded call are checked in the originating or forwarding MSC.

NOTE:	In the case of a forwarded call, the HLR may decide not to include the CAMEL subscription information in the subscriber data sent to the GMSC if the triggering criteria are not met.

The following criteria are applicable for DP2 :

-	Destination number triggering criterion: The HLR may store a list of up to 10 destination numbers and/or up to 3 number lengths. There is no restriction on the nature of address or the numbering plan indicator. This criterion may be defined to be either "enabling" or "inhibiting".

-	Basic service triggering criterion: The HLR may store a list of up to 5 basic service codes, each of which may represent an individual basic service or a basic service group. This list is a triggering list. 

-	Forwarding triggering criterion: The HLR may store an indicator that triggering shall occur only for a call which has been subject to GSM or CAMEL call forwarding. This criterion may be defined to be either "enabling" or "inhibiting".

One or more DP criteria may be applicable. All applicable triggering criteria must be satisfied before the dialogue is established with the gsmSCF.

If the destination number triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF if:

-	the destination number matches one of the destination number strings defined in the list, or

-	the length of the destination number matches one of  the destination number lengths defined in the list.

In this test the destination number matches one of the destination number strings in the list if:

-	the destination number is at least as long as the destination number string in the list, and

-	all the digits in the destination number string in the list match the leading digits of the destination number.

If the destination number triggering criterion is inhibiting, then the gsmSSF may establish a dialogue with the gsmSCF if:

-	the destination number does not match any of the destination number strings defined in the list, and 

-	the length of the destination number does not match any of the destination number lengths defined in the list.

In this test the destination number matches one of the destination number strings in the list if:

-	the two numbers are the same length, and

-	the digits in the destination number match the digits of the destination number string in the list.

The basic service triggering criterion is met if the basic service for the call matches a stored individual basic service code or is a member of the group defined by a stored basic service group code.  For the purpose of this paragraph a general  bearer service is a member of the corresponding bearer service group.

If the forwarding triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF only if the call has been subject to CAMEL or GSM call forwarding. If the forwarding triggering criterion is inhibiting, then the gsmSSF may establish a dialogue with the gsmSCF only if the call has not been subject to CAMEL or GSM call forwarding.

----------   next modified section   ----------

7.3	Terminating Basic Call State Model (T-BCSM)

7.3.1	Description of T-BCSM

�The T-BCSM is used to describe the actions in a GMSC or in a VMSC during terminating calls.

When encountering a DP the T-BCSM processing is suspended at the DP and the GMSC / VMSC indicates this to the gsmSSF which determines what action, if any, shall be taken in case the DP is armed.
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Figure �SEQ fignum \* MERGEFORMAT �2�: T-BCSM in the GMSC / VMSC

In the following table the different DPs (in the T-BCSM) are described.

Table � SEQ table \* MERGEFORMAT �1�: Description of T-BCSM DPs in the GMSC / VMSC

CAMEL Detection Point:�DP Type�Description:���DP12 Terminating_Attempt_Authorised �TDP-R	�Indication that the T-CSI is analysed.���DP 13 T_Busy�EDP-N, EDP-R�Indication that a busy indication is received from the visited or destination exchange���DP 14 T_No_Answer�EDP-N, EDP-R�Indication that an application timer associated with the T_No_Answer DP expires���DP15 T_Answer�EDP-N, EDP-R�Call is accepted and answered by terminating party���DP17 T_Disconnect�EDP-N, EDP-R�A disconnect indication is received from the terminating party or from the originating party.���DP 18 T_Abandon�EDP-N�A disconnect indication is received from the originating party during the call establishment procedure���DP 51 T_Not_Reachable�EDP-N, EDP-R�Not reachable or call establishment failure event can be determined from the HLR or upon a cause IE in the ISUP release message.���

NOTE:	The DPs 12, 13, 14, 15, 17, 18 are defined in ITU-T Q.1214 ([6]).

7.3.1.1	Description of the call model (PICs)

This subclause describes the call model for terminating calls in the GMSC or VMSC. For each PIC a description can be found of the entry events, functions, information available and exit events.

It should be noted that although the names used for PICs match those used in ITU�T Q.1214 [6] the specific descriptions differ.

7.3.1.1.1	T_Null

Entry events:

-	Disconnection and clearing of a previous call (DP 17) or default handling of exceptions by gsmSSF/GMSC/VMSC completed.

-	Abandon event is reported from Terminating Call Handling PIC ;

-	Exception event is reported.

Functions:

-	Interface is idled.

-	ISUP_IAM is received, the appropriate information is analysed.

-	Send_Routeing_Info information flow is sent to HLR in case of GMSC.

-	Send_Info_For_Incoming_Call information flow is sent to VLR in case of VMSC.

-	In case of GMSC:

-	The supplementary services "barring of all incoming calls" and "barring of incoming calls when roaming" are checked and invoked if necessary.

-	�The ODB categories "barring of all incoming calls" and "barring of incoming calls when roaming" are checked and ODB is invoked if necessary.

-	The supplementary service "CUG" is checked and invoked if necessary.

-	T-CSI is received and analysed.

Exit events:

-	Response is received from HLR / VLR and terminating CSI (if available) is analysed.

-	An exception condition is encountered. For this PIC, if the call encounters one of these exceptions during the PIC processing, the exception event is not visible because there is no corresponding DP.

	Example exception condition is:

-	Calling party abandons call.

7.3.1.1.2	Terminating Call Handling

Entry events:

-	Response is received from HLR / VLR and terminating CSI (if available) is analysed. (DP 12 Terminating_Attempt_Authorised),

-	Busy event, Not Reachable event or No Answer event is reported from Terminating Call Handling PIC,

-	Disconnect event is reported from T_Active PIC.

-	The terminating party is not reachable.

NOTE:	The HLR may use MAP signalling to indicate to the GMSC before the call is extended to the destination VMSC that the terminating party is not reachable, or the destination VMSC may use telephony signalling to indicate to the GMSC after the call has been extended to the destination VMSC that the terminating party is not reachable.

Functions:

-	The response from HLR / VLR is analysed.

-	Routeing address and call type being interpreted. The next route or terminating access is being selected.

-	The terminating party is being alerted. Waiting for the call to be answered by terminating party.

-	The GSM supplementary service call forwarding is invoked if necessary.

Exit events:

-	Call is accepted and answered by terminating party.

-	An exception condition is encountered - this leads to the T_Exception PIC. Example exception conditions: the call setup to the MSC/GMSC was not successful.

-	Calling party abandons the call - this leads to the T_Abandon DP.

-	The terminating access is busy or aA busy indication is received from the destination exchange - this leads to the T_Busy DP.

-	If no reply timer expires and DP T_No_Answer is armed - this leads to the T_No_Answer DP.

-	Not reachable event detected or failure of attempt to select the route or the access for the terminating leg - this leads to the T_Not_Reachable DP.

7.3.1.1.3	T_Active

Entry events:

-	Indication that the call is accepted and answered by the terminating party. (DP15 - T_Answer)

Functions:

-	Connection established between originating party and terminating party. Call supervision is being provided.

-	Call release is awaited.

Exit events:

-	A disconnection indication is received from the terminating party, or received from the originating party via the originating half BCSM. (DP17 - T_Disconnect)

-	An exception condition is encountered. In addition to specific examples listed above, exception events include any type of failure that means that the normal exit events for a PIC can not be met.

7.3.1.1.4	T_Exception

Entry events:

-	An exception condition is encountered. In addition to specific examples listed above, exception events include any type of failure, which means that the normal exit events for PIC cannot be met.

Functions:

-	Default handling of the exception condition is being provided. This includes general actions necessary to ensure that no resources remain inappropriately allocated such as:

-	If any relationship exists between the gsmSSF and the gsmSCF send an error information flow closing the relationships and indicating that any outstanding call handling instructions will not run to completion

-	The GMSC/VMSC/gsmSSF should make use of vendor-specific procedures to ensure release of resources within the GMSC/VMSC /gsmSSF, so that line, trunk and other resources are made available for new calls.

Exit events:

-	Default handling of the exception condition by gsmSSF/GMSC completed.

7.4	BCSM Modelling of Call Scenarios

This subclause describes how the BCSMs defined above are used to model GSM call scenarios. For each scenario the used and unused BCSMs involved in the call are shown.

In some cases these models may have an allocation to physical nodes different from that shown. However, the physical separation of the logic functions shown shall not impact the modelling. This subclause describes the call scenarios without optimal routeing. If optimal routeing is invoked the physical configurations may be different from those shown, but the modelling is not changed.

CAMEL may be applied simultaneously and independently for each GSM subscriber involved in a call. This is not shown in these scenarios.

Subscribers other than those being served by CAMEL may be either PSTN subscribers, other GSM subscribers or any other addressable subscriber.

7.4.1	Mobile Originated Call

The O-BCSM for the call from A to B (labelled "O(A-B)") is invoked if the A-party has an active O-CSI. A control relationship with gsmSCF (1) will be created.
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Figure �SEQ fignum \* MERGEFORMAT �3�: BCSM Scenario for Mobile Originated Call

7.4.2	Mobile Terminated Call at the GMSC / VMSC

The T-BCSM for the call from A to B (labelled "T(A-B)") is invoked if the B-party has an active T-CSI. A control relationship with gsmSCF (1) / gsmSCF (2) will be created.

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously. The two relationships are treated independently at the GMSC / VMSC.

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different physical entities.
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Figure �SEQ fignum \* MERGEFORMAT �4�: BCSM Scenario for Mobile Terminated Calls at the GMSC / VMSC

7.4.3	Call Forwarding at the GMSC / VMSC

The T-BCSM for the call from A to B (labelled "T(A-B)") is invoked if the B-party has an active T-CSI. A control  relationship with gsmSCF (1) will be created. Following processing at the GMSC the call will be extended to the MSC serving the B-party. This MSC may be physically integrated with the GMSC.

A new call leg to a "C" party is created if:

-	a GSM call forwarding supplementary service forwards the call to C; or 

-	a CAMEL service in a control relationship with T(A-B) uses a Connect information flow containing the " O-CSI Applicable" flag.

If the B-party has an active O-CSI, the BCSM O(B-C) is invoked. A control relationship with gsmSCF (2) will be created.

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously. The two relationships are treated independently at the GMSC. The BCSM T(A-B) and BCSM O(B-C) are linked by an internal interface which is assumed to behave in a similar way to an ISUP interface.

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different physical entities.



� EMBED Word.Picture.6  ���

� EMBED Word.Picture.6  ���

Figure �SEQ fignum \* MERGEFORMAT �5�: BCSM Scenario for Call Forwarding at the GMSC / VMSC

7.4.4	Call Forwarding at the MSC

The T-BCSM for the call from A to B (labelled "T(A-B)") is invoked if the B-party has an active T-CSI. A control relationship with gsmSCF (1) will be created. Following processing at the GMSC the call will be extended to the MSC serving the B-party. This MSC may be physically integrated with the GMSC, but it is shown as being separate in the diagram below.

If a GSM call forwarding supplementary service acting at the MSC forwards the call to C, a new call leg to C is established. If the B-party has an active O-CSI, the BCSM O(B-C) is invoked. A control relationship with gsmSCF (2) will be created.

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously.

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different physical entities.



� EMBED Word.Picture.6  ���

Figure �SEQ fignum \* MERGEFORMAT �6�: BCSM Scenario for Call Forwarding at the MSC

8	Procedures for CAMEL

The SDLs in this specification illustrate how CAMEL modifies the normal call handling. They do not attempt to show all the details of call handling in nodes that support CAMEL. Relevant parts of GSM 03.18 [3] apply in addition to these SDLs. For example, some inputs leading to unsuccessful call attempts are not shown on these diagrams - corresponding clauses in GSM 03.18 [3] apply.

Note that in some SDL processes and procedures the Release message may be sent on both an access interface and an inter-switch interface. If the message is sent on a UNI, its effect is the same as a Release transaction message.

The text in this clause is a supplement to the definition in the SDL diagrams ; it does not duplicate the information in the SDL diagrams.

In the following SDLs, the term SRF is used for gsmSRF.

8.1	Overall SDL architecture 

The following diagram shows the overall architecture for the SDL diagrams.
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Figure �SEQ fignum \* MERGEFORMAT �7�a: Outgoing case (gsmSSF relay)
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Figure � REF block \* MERGEFORMAT �7�b: Outgoing case (direct path gsmSCF to gsmSRF or assist with relay)
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Figure � REF block \* MERGEFORMAT �7�c: Terminating GMSC case (gsmSSF relay)
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Figure � REF block \* MERGEFORMAT �7�d: Terminating GMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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NOTE: The ICH_MSC may also be connected via a A interface to the terminating Mobile Station



Figure � REF block \* MERGEFORMAT �7�e: Terminating VMSC case (gsmSSF relay)
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NOTE: The ICH_MSC may also be connected via an A interface to the terminating Mobile Station



Figure � REF block \* MERGEFORMAT �7�f: Terminating VMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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Figure � REF block \* MERGEFORMAT �7�ge: Assisting case
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