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Abstract of the contribution: The contribution discusses the relationship between data model, services engine and interface for subscriber services management. It also outlines possible solutions for subscriber services management for ICS users using legacy CS UE’s.
1 Background

Alternatives for how to do subscriber service management of supplementary services for ICS users have been discussed at previous SA2 meetings. Among the different contributions e.g. S2-081451 and S2-081448 from Ericsson and S2-081523 from Nokia / Nokia Siemens Networks can be mentioned. The latter also brings up the question of service data synchronisation that is tightly coupled to the question of how the end-user manages his/her services.

In the discussion it seems clear that all agree that for ICS users with an MMTel capable UE, the Ut interface should at all times be used for managing supplementary services. This irrespective of if the UE is on CS access or PS access. However for the following cases subscriber service management is still an open question:

1. An ICS user that in normal cases has an MMTel capable UE temporarily changes to a legacy UE that does not support MMTel

2. ICS users that only use legacy UE, that is UE’s that do not support MMTel or specific functionality related to ICS
Other cases that potentially will be an issue are when an ICS user roams into a network where ICS cannot be provided. Solutions to roaming scenarios are tightly coupled to solutions for 1 and 2 above. But for simplicity we treat the roaming cases in a separate contribution S2-082496. In this discussion paper we focus on solutions for case 1 and 2 above.
2 Supplementary service data model, service engine and subscriber service management interface
In the previous discussion one complicating factor has been that the data model (supplementary service definitions and associated data), the service engine used for execution of services and the interface the user manipulates his/her services with have been mixed up. The data model can either be GSM/UMTS or MMTel. The service engine for execution can either be MSC server or MMTel AS. The interface for subscriber service management can either be the SS-operations specified in TS 24.010 and MAP TS 29.002 for GSM/UMTS or XCAP over Ut as defined in TS 24.173 for MMtel. When specifying a service like ICS it is possible to combine these in different ways to create a number of solutions. 
To exemplify this: With our existing CS telephony we have the following combination of data model, service engine and service management as shown in table 1.
Table 1: Existing CS telephony solution

	Data model
	Service engine
	Subscriber service management interface

	GSM/UMTS
	MSC
	TS 24.010 and MAP TS 29.002


If we for the sake of simplicity assume that we deploy MMTel over HSPA/LTE without ICS and domain transfer. In other words only basic MMTel then it would look like table 2.
Table 2: Basic MMTel solution

	Data model
	Service engine
	Subscriber service management interface

	MMtel
	MMTel AS
	Ut


2 Solutions for ICS
If we then look at the cases when we would like to deploy MMTel over PS and then do domain transfer to a CS access when there is no PS access suitable for MMTel available; in other words ICS. We can then combine data model, service engine and subscriber service management interface in a number of ways. If not done with care it will severely mess up the user experience for the end user. In fact, ICS standardization is all about to define the correct way to execute and manage supplementary services when using either CS or PS access.

It’s important to understand that the data model is tightly coupled to the service engine. The service engine needs to understand the service definitions in the data model to execute the services.
Different solutions will put a number of requirements on the terminal and network to behave in a certain way so that the user experience will be consistent irrespective of access used. For ICS the starting point is to always use the MMTel data model and MMTel service engine. Table 3 gives the basic ICS scenario for the simple case when the UE is MMTel capable. It also assumes that the network and/or UE support an ICS solution that makes it possible to use the MMTel data model and service engine also on CS access.
Table 3: Basic ICS scenario for MMTel capable UE’s

	Data model
	Service engine
	Subscriber service management interface

	MMTel, irrespective of access
	MMTel AS, irrespective of access
	Ut, irrespective of access used for voice media


If we now look at solutions for the 2 cases described in clause 1 of the current document, a key requirement is to keep the centralization of services in IMS. The reason for this is obvious since ICS is all about centralization of services in IMS. This means that the data model should remain MMTel for all accesses and also the service engine should remain MMTel. It should be understood that if we would allow a split service engine and data model approach it would lead to other solutions, all with their own pros/cons. In the contribution S2-082495 we discuss one such approach to be used as fallback when full ICS support is not available in the network and/or UE.
Case 1: An ICS/MMTel user temporarily changes to a legacy UE without MMTel

Case 1 described in clause 1 of the current document is the following: an ICS user that in normal cases has an MMTel capable UE temporarily changes to a legacy UE that does not support MMTel. Since we have different ICS solutions available (ICS UE and MSC server enhanced for ICS) we need to do the analysis twice. If we first take the case of the ICS solution “MSC server enhanced for ICS” it is shown in table 4. 
Table 4: ICS user with MMTel capable UE temporarily changes to a legacy UE that does not support MMTel (ICS enabled by “MSC server enhanced for ICS”)
	Data model
	Service engine
	Subscriber service management interface

	MMTel, irrespective of access
	MMTel AS, irrespective of access
	Alt A: Use TS 24.010 to MSC server enhanced for ICS and convert to Ut towards MMTel AS

or

Alt B: Use TS 24.010 via MSC and MAP TS 29.002 towards HLR to update the settings. This is then followed by a synchronisation of data between the HLR and MMTel AS.
or

Alt C: Assume the legacy UE is so advanced that it can download some application so that Ut or a Ut like interface can still be used.


Both alternative A and B described in table 4 have one potential problem. Some supplementary services in the MMTel data model do not have a counterpart in the CS data model assumed by TS 24.010. One example is CDIV based on time which was highlighted by Nokia in S2-081523. A solution to this is of course to treat it as an error case, in case the UE makes an interrogation for this service or to standardise a way for how the HLR-MMTel AS data sync should resolve conflicts. Another alternative is to restrict the data model used to the one in GSM/UMTS, then conversion in the MSC server or synchronisation between data bases in the network becomes much simpler. But notice that this means that the service set must always be restricted to GSM/UMTS services also when the ICS user use his/her MMTel capable UE. The reason is that we need to avoid data model conflicts when changing UE’s. Alt C does not have this problem.
If we look at impacted nodes alternative A will impact the MSC server. Alt B will impact the HLR due to the need to synchronise data between HLR and the MMTel AS.. Alt C will impact the UE.
To conclude case 1 with “MSC enhanced for ICS”: To solve case 1 described in clause 1 for “MSC enhanced for ICS” alternative C in table 4 looks most promising. The reason is that it will have no impact on the network and only minor impact on the UE. All MMTel services will work (including call related or mid-call services) irrespective of terminal used and the data model (service set) need not be restricted to the GSM/UMTS service set. The requirement on the UE to support some kind of downloadable client for subscriber service management must be considered minor at the point in time ICS will be introduced as a fallback to MMTel. If alternative C is used it will also simplify roaming cases as described in S2-082495.
Let’s move on to “ICS implemented with the ICS UE” for case 1 described in clause 1; In this case it becomes impossible to keep the requirement that the service engine shall always and only be MMTel. The reason is that for some cases like mid-call services they cannot be executed in IMS unless the UE is an ICS UE. So we are forced to at least relax that requirement. In other words, we create a solution with a combined service engine in which CS complements IMS. Several alternatives for a combined service engine can be outlined. Table 5 shows one solution that keeps as many of the services in IMS as possible. The reason for choosing this approach is that our goal with ICS is to centralise services in IMS. The details of the combined service engine described by table 5 are outlined in contribution S2-082495. In S2-082495 it is applied as a fallback when roaming in a CS network without possibility to use full ICS, but the same solution can be used when a user switch UE.
Table 5: ICS user with MMTel capable UE temporarily changes to a legacy UE that do not support MMTel (ICS enabled by “ICS UE”)

	Data model
	Service engine
	Subscriber service management interface

	MMTel
	MMTel AS and GSM/UMTS for some selected services
	Alt B: Use TS 24.010 via MSC and MAP TS 29.002 towards HLR to update the settings. This is then followed by a synchronisation of data between the HLR and MMTel AS.

or

Alt C: Assume the legacy UE is so advanced that it can download some application so that Ut or a Ut like interface can still be used.


Since there is no MSC server enhanced for ICS in the network, the only solutions available are alternative B and C. The same issues as described before apply for alternative B. As before the only way to solve this is to limit the data model to GSM/UMTS at all times. 
If we look at impacted nodes alternative B will impact the HLR due to the need to synchronise data between HLR and the MMTel AS. Alt C will impact the UE.
To conclude case 1 with “ICS enabled by ICS UE”: To solve case 1 described in clause 1 for “ICS enabled by ICS UE” alternative C in table 5 looks most promising. The reason is that it will have no impact on the network and only minor impact on the UE. All MMTel services will work irrespective of terminal used and the data model (service set) does not need to be restricted to the GSM/UMTS service set. The requirement on the UE to support some kind of downloadable client for subscriber service management must be considered minor at the point in time ICS will be introduced as a fallback to MMTel. If alternative C is used it will also simplify roaming cases as described in S2-082495.
Case 2: ICS users that only use legacy UE

It makes little sense to discuss this case unless a solution based on “MSC server enhanced for ICS" is assumed. The reason being that it will be very difficult to achieve centralization of services in IMS for legacy CS UE’s unless the network is enhanced in some way.

As before we make the assumption that the requirement is to use the MMTel AS as service engine. A combined service engine approach would be possible, but we assume the goal is to centralize services in IMS. Taking a combined service engine approach will lead to other conclusions. 

With this assumption table 4 apply once again. The difference now is that the ICS user is not assumed to switch between an MMtel UE and legacy CS UE. The conflicts that can occur e.g. for CDIV described earlier will not occur in this case. The drawbacks of additional impact on the HLR and MMTel AS for alternative B still apply, meaning that out of alternative A and B, A is better. Alternative C has the drawback that the UE has to have some kind of PS connection and web browser/Java application. But if alternative C is used it will also simplify the roaming cases as described in S2-082495.
To conclude case 2 with “MSC enhanced for ICS”: Both alternative A and C makes sense. Alternative A will not work when roaming in a network without an MSC server enhanced for ICS. With alternative C a simple fallback when roaming can be provided.
3 Comment on alternative solutions

The starting point taken in this discussion paper is that for ICS the goal is to centralise services in IMS. This means that the data model and service engine is the one provided by IMS, that is the MMTel AS. Solutions based on combined service engines (GSM/UMTS and MMTel AS) should then only be used as a fallback when e.g. roaming into networks without full ICS support. UEs with MMTel support should only use Ut for supplementary service management. With alternative C, a simple fallback when roaming can be provided for legacy UEs without MMTel support.
