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1. Affected Specifications

1.1
Stage 1

22.135 “Multi call - Service Description - Stage 1”

22.004 “General on Supplementary Services”

22.030 “Man-Machine Interface (MMI) of the Mobile Stations”

1.2
Stage 2

23.135 “Multi call Supplementary Service - Stage 2”

23.008 “Organization of Subscriber Data”

23.009 “Handover procedures”?

23.011 “Technical Realization of Supplementary Services – General Aspects”

23.016 “Subscriber Data Management - Stage 2”

23.018 “Basic Call Handling – Technical Realization”

1.3
Stage 3

All stage 3 specifications corresponding to a stage 2 specification need to be verified.

Additionally, the following impacts have been identified:

24.135 “Multi call Supplementary Service – Stage 3”

24.010 “Mobile Radio Interface Layer 3 – Supplementary Services Specification – General Aspects”

24.080 “Mobile Radio Interface Layer 3 – Supplementary Services Specification – Formats and coding”.

 29.002 “Mobile Application Part (MAP)”.

29.010 “Information Element Mapping between Mobile Station – Base Station System (MS – BSS) and Base Station System – Mobile-services Switching Centre (BSS – MSC) Signalling Procedures and the Mobile Application Part (MAP)”?

29.011 “Signaling Interworking for Supplementary Services”.

2.
Supplementary Service Interactions

2.1
General

Provided that Call Waiting/Call Hold/other Supplementary Services do not only apply for speech calls today, the network knows when to invoke a Supplementary Service by knowing when a bearer is in use or not. When trying to apply this principle of Supplementary Services interaction for Multicall the network and the UE have to know – especially for interaction with Call Waiting/Call Hold – at each point in time if an additional call can be set up or if Supplementary Service has to be invoked. Only in case of an on-going speech call and second incoming speech call, the interaction with Supplementary Services works as today.

The maximum number of allowed bearers in Multicall for one user can be calculated by the ‘smallest common number’ of capabilities in UE/CN/RAN. Specially the RAN capabilities may be subject to change depending on implementation of different vendors or restrictions set up by the operators in order to avoid radio resources ‘eaten up’ by a limited number of Multicall users.   

If the MSC does not know about the RAN limits (i.e. the number of parallel bearers supported by the RAN is not indicated to the MSC), then the service behavior changes to a more complex one.

2.1.1
Call Waiting

For Call Waiting, the number of bearers available to the end user needs to be known before Call Waiting can be invoked. That number is impacted by the capabilities of the CN, the terminating equipment and the RAN capabilities. Today, no co-ordination mechanism is defined.

2.1.2 Call Hold

For Call Hold, the number of bearers available to the end user needs to be known before Call Hold can be invoked. That number is impacted by the capabilities of the CN, the terminating equipment and the RAN capabilities. Today no co-ordination mechanism is defined.

Implicit Call Hold case should be clarified. Today when a user originates a call while there is an active call, this is taken as implicit Call Hold and barer share. 

Case: There are ongoing calls and UE initiates a new call. In the GSM case, this will be taken as implicit call hold and then the bearer will be reused for the new call.

When we have Multicall and subscription to Call Hold, UE should know before initiating a new call, whether the bearer limit is already reached. If UE knows that limit is reached, than it will try to initiate an implicit Call Hold. If there is teleservice speech among the active calls, this call will be put on hold and the bearer will be available for the new call. If UE miscalculates the Ncs (because of RAB capabilities are not known) and tries to initiate the originating call with a new bearer, it will be rejected. So the implicit call hold will not work as it is working in GSM today for this case.

If a call is initiated with the SI value that is already in use, that may be taken as an implicit Call Hold (See section 4.2).

2.1.3
CCBS (future versions)

The service definition in connection with CCBS busy condition is missing. Furthermore, the definition whether the CCBS call is allowed to appear as multiple call is to be clarified.

2.2
Cross-Phase Compatibility

For all Supplementary Services, the general mechanisms for X-phase compatibility are not visible any more when adopting GSM services to 3G UMTS networks. Thus, the meaning of Class Mark Screening indicator and its usage needs to be defined anew. Further on, the applicability of the SS-Version Indicator needed for the MAP version selection appears in a new context. Finally the Revision Level and its usage is as well to be considered anew.

3.
RAN - Impacts

3.1
Multiple Bearer Support on RAN

For the invocation of Call Waiting / Call Hold, knowledge about the maximum number of bearers available to the end user is required. That number is impacted by the capabilities of the CN, the terminating equipment and the RAN capability. Today, no co-ordination mechanism is defined.

4.
Call Control Protocol

4.1
Limitations in the area of Transaction Identifier handling

The value range of the Transaction Identifier is limited in such a way that multi call, multi party, call hold and call waiting are prone to disturb each other when deployed simultaneously. This creates limitations in the service deployment; e.g. if multi call is used to full extent then Call Waiting might be not deployable any more. The handling of such exceptions is not defined.

4.2
Handling of Stream Identifier

The Stream Identifier has been introduced for the sake of multiple call handling. The current definition on stage 3 level (24.008) is not sufficient. The stage 2 (working document stage 1.5) call control mechanism definition is incompatible to the existing service definition like Call Hold. This results in conflicts due to allowing the subscriber in certain situations to deploy for instance Call Hold without having the corresponding subscription. For instance, if one UE engaged in several calls each one having a unique SI send a new set up containing one SI value already in use by one of the on-going calls, that implies Call Hold even if the user has not subscription to Call Hold. 

The complete concept of the Stream Identifier is considered questionable since it may introduce functionality on the call control layer that has not been foreseen and that results in disadvantages in the area of inter-system hand-over.

5.
Terminal Impacts

5.1
Multiple Bearer Support in the Terminal

In connection with Call Waiting / Call Hold, knowledge about the maximum number of bearers available to the end user is required. That number is impacted by the terminating equipment and the RAN capability. Today, no co-ordination mechanism is defined.

6.
Camel Interaction

The 'CAMEL busy' definition and its possible adaptation to multi call scenarios requires further clarification.

7. Handover Procedures

Handover procedures for different cases are explained below:

We stick to the idea that when all calls can not be handed over, only the most preferred ones shall be selected and handed over hence a selection criteria shall be applied before the real handover takes place.

Congestion case for all HO scenarios:

Let's assume that MSC can calculate the Ncs based on the assumed capabilities. If HO is executed based on this value and due to congestion some of the bearers cannot be set up then HO shall be rejected.

There is no way to include congestion case into Ncs calculations.

7.1 Intra MSC HO at anchor MSC. 

After  Iu-Relocation-Required message is received by MSC/VLR, MSC can run a selection criteria MAF to find out which bearers shall be terminated if all of them can not be handed over. 

7.2 Inter MSC HO (Basic HO)

Anchor MSC should know in advance the Ncs for the target MSC. If Ncs also includes the RAN limitations, this is still possible but more work is needed as either:

MSC shall know the radio capabilities of neighbouring MSC/VLRs or target MSC shall calculate the Ncs and communicate this information to the anchor MSC.

7.3 Subsequent HOs

7.3.1 Subsequent HO to anchor MSC

Case 1: 3G_MSC-A, 3G_MSC-B

MSC-B receives Iu-Relocation-Req, 

MSC-A receives MAP-Prep-Sub-Handover req., 

that triggers the MAF07 to find out which calls shall be handed over.

It is not different than Basic HO.

When MSC-A finds out the least preferred calls that shall not be handed over but

terminated, that information will be sent to MSC-B by MAP-Prep-Sub-Handover resp.

Case 2: MSC-A, 3G_MSC-B

Shall mobile be able to either receive MT calls or initiate MO calls that requires MC capabilities when anchor MSC does not have MC capabilities but the serving MSC has?

If it is possible, then handover back to anchor MSC shall be supported as well the proper way.

7.3.2 Subsequent HO to third MSC 

Case 1: 3G_MSC-A

MSC-A needs to know Ncs for MSC-B' which may not even be a neighbor of MSC-A.

MSC-B receives Iu-Relocation-Required

3G_MSC-A receives MAP-Prep-Sub-Handover req, that shall trigger the MAF to find out

the preferred calls to terminate.

but at that point, MSC-A needs to know Ncs for both MSC-B and MSC-B'.

If MSC-A can reach to this information and decide which calls shall be handed over,

that information may be sent to MSC-B by MAP-Prep-Sub-HO resp.

Case 2: MSC-A: If anchor MSC does not have MC capabilities, as it is described at Case2 of 7.3.1 is valid.

7.3.3 Intra MSC HO at non-anchor MSC

Anchor MSC is normally informed about the result of HO. 

 7.4 Soft HO

Soft handover, both in anchor and non-anchor MSC does not involve MSC; hence it is not possible for MSC to decide about which calls shall be handed over.







