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Abstract

This contribution gives further details on several CPH principles. The discussions and agreements of previous CAMEL meetings are taken into account.

Readers are invited to indicate further issues to be clarified and discussed.

1. Configuration

The following is an example configuration. It should be as general as possible to indicate principles, but nevertheless being kept understandable.
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Figure 1: Example Configuration

The following table indicates the various leg / basic call process types used in the configuration. As the above configuration consideres an outgoing call the table below consideres also the cases where CPH is applied in other configurations as in the GMSC, VMSC or for forwarded calls.

Table 1: Basic call process types

Process
Description

OCH_MSC
Outgoing Call Handling

The process is similar to the CAMEL Phase 3 ones. Before one leg is split of this process is controlling leg 1 as well as leg 2. In the configuration above this process is already in the extension phase, i.e. it is controlling only leg 1 but not leg 2 any longer.

OCH2_MSC*
Outgoing Call Handling for leg 2

This process is created when the legs are split off.

SIC_MSC*
Outgoing Call Handling for gsmSCF initiated new calls and new parties.

This process is controlling legs which are created by the gsmSCF due to gsmSCF initiated new calls or gsmSCF initiated new parties.

MT_GMSC
Terminated Call Handling in the GMSC

The process is similar to the CAMEL Phase 3 ones. Before one leg is split of this process is controlling leg 1 as well as leg 2. After the split it is controlling only leg 2 but not leg 1 any longer.

MT2_GMSC*
Terminated Call Handling in the GMSC for leg 1

This process is created when the legs are split off.

MT_CF_MSC
Call Forwarding Handling in the MSC 

The process is similar to the CAMEL Phase 3 ones. Before one leg is split of this process is controlling leg 1 as well as leg 2. In the configuration above this process is already in the extension phase, i.e. it is controlling only leg 1 but not leg 2 any longer.

MT_CF2_MSC*
Call Forwarding Handling in the MSC for leg 2

This process is created when the legs are split off.

ICH_MSC
Terminated Call Handling in the MSC

The process is similar to the CAMEL Phase 3 ones. Before one leg is split of this process is controlling leg 1 as well as leg 2. After the split it is controlling only leg 2 but not leg 1 any longer.

ICH2_MSC*
Terminated Call Handling in the MSC for leg 1

This process is created when the legs are split off.

Only one process type shall be used for the secondary processes marked with * if possible.

2. Terms used for modelling

This subclause lists items for the modelling purposes.

1. Call Party: A call party represents the users involved in the call. It is assumed that all call parties in the call are different.

2. Basic Call: The basic call consists of all involved call parties.

3. Service Control Function (gsmSCF) as function: There is one gsmSCF per service. Only one of multiple concurrent gsmSCF is controlling the call. The other one is very simple, e.g. only monitoring. This issue is also related to the discussion on CAMEL (DP2) and Dialled (DP3) Services.

4. Call Segment Association (CSA): There is one and only one CSA per gsmSCF. The CSA represents the 'call'.
CSA States: Idle, One_CS, Multiple_CS

5. Call Segment (CS): A call segment consists of one or more legs. In respect to CPH: each leg of a call belongs to exact one CS. 
Only the call parties within the same CS can communicate with each other (as connected e.g. via a conference bridge). Transfer of signalling messages occurs only between call parties within the same CS. 
There are one or more CS per CSA. Each CS belongs to exact one CSA. A CS may be represented via CSCV state tables. CSCV states allow or do not allow operations in specific situations. Alternatively a CS may be a SDL process on its own.
CS States: CS states are the Call Segment Connection View (CSCV) states. They indicate which legs are belonging to the CS and in which states those legs are. (CSCV states: Idle, Originating Setup, Terminating Setup, Stable 2 Party, Originating 1 Party Setup, Stable 1 Party, Forward, Stable Multi Passive Party, Stable Multi Party, 1 Party)

6. Service Switching Function (gsmSSF) as function: There is one and only one gsmSSF per CS. Therefore, the CS control may be part of the gsmSSF or it may be a separate function/process.
SSF States: Idle, Wait for Request, Waiting for Instructions, Monitoring, transient states to wait for a reply; UI (User Interaction) specific; DS specific, NS specific;

7. Leg: There is one leg per call party of the call. Legs are uniquely identified within the CSA.
The leg of the call party for whom the CAMEL service was invoked is called the Controlling Leg. The leg is joined to a CS if the CAMEL call party leg is within this CS otherwise the leg is said to be surrogate. Examples for surrogate legs: the forwarding CAMEL call party; the calling or called CAMEL call party when disconnected and the call continues; the CAMEL call party on behalf of whom a gsmSCF initiated call was set-up. There are no signalling messages for surrogate legs.
Passive Legs are the other legs within the CS. Those legs may be pending, i.e. during establishment, or joined.
Note: the terms 'controlling leg' and 'passive leg ' are now much more understandable and therefore, they are used.

8. Basic Call State Model (BCSM): There is one BCSM per passive leg. There is one BCSM for the controling leg if this leg is the only one in the Call Segment.

9. CAMEL Subscription Information (CSI) is used as usual. There is no CSI available for gsmSCF initiated new calls. For gsmSCF initiated new parties the CSI of the original call shall be used; except if this is a gsmSCF intiated new call.
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Figure 1: Graphical Presentations

The leg of the CAMEL subscriber is denoted as 'c' (controlling leg). The other legs concerned are denoted as 'p' (passive legs). 'CP' denotes Connection Point (bridge). 'Dashed' legs are surrogate or pending ones.

3. Modelling frame

This subclause lists the requirements in which the modelling shall fit.

1. The 23.018 modelling shall be kept simple. One process per leg. Keep the CAMEL specifics in 23.078.

2. There are different 23.018 models depending of whether or not the subscriber is a CAMEL subscriber or not and depending of whether or not Split Leg has been applied.

3. A simple two party call in CAMEL Phase 4 shall have the same behaviour in respect to the gsmSCF as a CAMEL Phase 3 call. Especially the BCSM shall have the same behaviour and the arming and detection rules shall be the same.

4. For each Call Segment there is one and only one CS_gsmSSF. A CS_gsmSSF can only control the legs in the corresponding Call Segment. 

5. There is at most one BCSM per leg process. “There is 1 BCSM for each leg which does not serve an MS. If the leg which serves an MS is not connected to another leg, there is an additional BCSM  for the leg which serves the MS.” Note: "MS" needs to be understood as the "CAMEL call party".

6. User Interaction (UI) applies for all call parties of a Call Segment. UI to a single party is using a separate CS.

7. Supported CPH operations: Initiate Call Attempt, Split Leg, Move Leg, Disconnect Leg. In the Initiate Call case Connect is only allowed for the re-connect case.

8. No Multiple Point of Control for CAMEL Phase 4. The subscribed dialled services and the network dialled services shall be kept simple if a CAMEL service is active (i.e. a dialogue to the gsmSCF is open).

4. Rules and procedures

This subclause lists rules and procedures for modelling.

1. If a CS consists of a joined controlling leg and of one passive leg the two leg processes must behave like a single BCSM.

2. There will be no transfer of signalling messages between different CSs.

3. The TDPs are applicable for a leg. The EDPs can be armed for a leg.  E.g. see 29.078 v3.6.0 sublause 11.38 'RequestReportBCSMEvent procedure' which DP can be armed for which leg.

4. If a CS consists of multiple legs having different types of 
BCSMs (O/T_BCSM) then the reporting for the leg of the CAMEL user will be according to the O_BCSM. 

5. If a Split Leg operation is performed on a source CS with two legs then one new BCSM of the same type as the moved one (O/T_BCSM) will be created for the controlling leg. Arming will remain on the passive leg.

6. If a leg is moved due to the Move Leg operation into a target CS which contains only the controling leg, the BCSM of the controling leg will be deleted.

5. Open issues / answers

This subclause lists open issues and some answers.

1. How to integrate the Dialed Services and Network Dialed Services?
Currently they are operating on the same OCH process. They have an own gsmSSF process and dialogue to the gsmSCF.
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