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1. Introduction

At SA2#39 a long debate was held on the scope of the work item on Combining CS bearer with IMS approved at TSG-SA#23. The main point of disagreement was whether the architectural solution should aim at the delivery of  “IMS services” (as specified in the IMS Stage 1, with the use of “CS domain bearers” for real-time media components) or at the delivery of IMS services added to a CS domain call. 
The decisive architectural difference between the two competing approaches seems to be how session control for real-time media componenent, i.e. voice, is performed. 
It was agreed that resolution of this disagreement should be a priority for continuation of the work. Regardless of whether or not SA1 should give guidelines on how to proceed on this discussion, this paper would like to put forward some considerations to better evaluate the complexity and timing of the potential solutions taken into account.
2. Discussion

While analysing the scope of the currently approved Work Item on Combining CS bearer with IMS, the main justification seems to be twofold:

#1. to find solutions to cope with the QoS limitations for  transfering VoIP over the radio interface
#2. to study techniques to smooth the rollout and accelerate the take-up of IMS.
Justification #1 and need of a standardised “IMS/CSB solution”

To bypass QoS limitations, it is reasonable to think of architectural solutions where IMS services are offered reusing IMS service logic at control plane and making use of “CS domain bearers” rather than traditional “PS domain bearers” at bearer plane, each time a real-time media component has to be set up.  

Let’s call for semplicity “IMS/CSB” such solutions, where:

· the session control for all services (including voice) is done via SIP/IMS

· the bearer control for conversational media is done via CS signalling (24.008)

· the bearer control for non-conversational media is done via PS domain.

e.g. the set up of a voice media would be done via SIP/IMS, with CS signalling operating only as “bearer control” of the leg into IMS CN.

Such approach is already suggested in the objective of the Work item (“ […] The primary objective is to standardise one method for combining the CS real time bearers within IMS to better satisfy the existing requirements in TS 22.228. […]”.), implying that IMS service logic, and not CS domain service logic, would be used within both originating and terminating networks to route the call. 

The general merits of “IMS/CSB” – type of solutions are:

· the introduction in the network of a full SIP/IMS service layer for both voice and multimedia servicesas specified in Release 5

·  hiding the lack of PS Conversational bearers with the use of CS beares (the same end-user service experience and IMS service logic would apply regardless of the chosen bearer for a given session).  

· the capacity to combine CS and PS bearers using a “network based control”

·  this would ease the identification and coordination of the media components (e.g. for the combined charging) allowing flexibility to the Operator to perform any needed coordinated handling of the CS and PS bearers.

· the capacity to allow a kind of “load sharing” on bearer plane between CS domain and Conversational-Class-enabled PS domain

· e.g. when PS domain is upgraded to Conversational QoS, the Operator may decide to hand-off a percentage of IMS voice calls from CS to PS domain in order to smoothly migrate towards the All-IP scenario.

· the capacity to minimize impacts on services when migrating towards a “full IP” IMS network:
· the Operator could rely on a pre-existing SIP/IMS service layer and should switch-off only CS bearer plane to use PS bearer instead.

The system impacts of an “IMS/CSB” solution,  seem to be mainly related to the switch-off of legacy CS call control for all voice calls):
· IMS CN and PS domain capacity dimensioning should be performed in order to accommodate the amount of IMS UEs on the market performing via SIP signalling service control and execution of both realtime (voice) and non-realtime services
· IMS signalling set up times should be optimised in order to not incur in increased delay compared to traditional user experience for voice calls

· until the percentage of penetration of IMS UEs is low, a high percentage of IMS capacity may be “wasted” to deliver legacy services that could be still cheaply provided on the existing CS platform.
Such impacts might be somewhat reduced if, in the early phase of the IMS/CSB launch, terminal implementation  allowed the user to choose whether to establish an IMS voice session or a CS voice call.  
The “IMS/CSB” seems to be a compelling step when preparing a migration towards a full IP based IMS solution, since:
· allows an early introduction of a SIP/IMS service layer (“all IP ready” solution, from a service perspective)
· overcomes PS bearer QoS issues reusing CS bearers.  
Therefore, we propose that “IMS/CSB” be standardised as the target solution to offer IMS services with voice components. 

However “IMS/CSB” clearly puts some constraints on Operator’s network evolution plan, that would not facilitate the gradual introduction of IMS services. 
Justification #2 and need of a standardised “CS/CSB solution”

The second main justification for the SA2 Work Item (ie. smooth the rollout of IMS and accelerate the take-up of IMS) may legitimate the consideration of simpler alternative solutions, to be viewed as an intermediate step towards the “IMS/CSB” approach which would remain the target approach.  
Such alternative solutions may be characterized by the re-use of existing CS domain service logic, where the set up of a voice media is done via legacy CS call control, i.e 24.008 signalling.

Let’s call for semplicity “CS/CSB” such solutions, where:

· the session & bearer control for voice services is kept on the CS domain (24.008 signalling)

· the session control for IMS services is done via SIP/IMS

· the bearer control for non-conversational class IMS services is done via PS domain.

e.g. legacy CS call control would be reused for voice calls while IMS call control would be invoked to set up a PS combined media e.g. to transfer pictures. 
In the “CS/CSB” approach, IMS services are combined to CS domain services, rather than to CS domain bearers. With respect to the “IMS/CSP” approach, IMS would complement existing CS service experience, but would not control the CS leg.
The combinational services can then be considered as an enrichment of traditional CS calls. Its  fundamental merit woud be to enable an early “multimedia” service experience to CS/IMS users, exploiting CS legacy capability.
The system impacts caused by the introduction of an “CS/CSB” solutions are thus similar to those due to the deployment of IMS for non-real time services. Some architectural impacts may be expected e.g. to do charging correlation.
Such simplicity is counterbalanced by :

· a very limited level of control that the network can apply to the different CS and PS media with respect to an IMS/CSB approach, since voice media and non-voice media are handled separately by different CN domains

· limited service set supported or in the limited flexibility that the operators has in creating new services.

For these limitations, “CS/CBS”  cannot be considered as a competing approach to “IMS/CBS” but rather as an intermediate, optional, easier step towards it.
One could argue that since DTM or WCDMA UEs could combine anyway CS and IMS services, “CS/CBS” do not need any standardization: however there may be several ways to permit such combination, and we consider valuable to have standardized one single method, in order to avoid options and market segmentation.

3. Conclusions

Taking all the above into consideration, it emerges that both “IMS” and “CS/CBS” type of solutions address the basic need of combining voice media within IMS service, each with different complexity and timing characteristics:

· CS/CBS: lower impacts, faster TTM, accepted limited service set

· IMS/CBS: higher impacts, longer TTM, full IMS service set (“All IP” ready solution, from a service perspective)
We propose that  both “IMS/CBS” and “CS/CBS” be standardised:
· CS/CBS as an intermediate step, to start testing the acceptance of “multimedia” services, combining IMS and CS services
· IMS/CBS as the target solution, to early develop SIP/IMS based services before jumping towards a full IP based IMS
The need to standardise all the steps ensures maximum flexibility to Operators migrating from existing CS network (today)  to a full IP-based IMS (when Operators upgrade PS domain with Conversational QoS). Specifications should not imply or favour any particular migration path through the outlined steps, being this up to the Operators’ plans.  Example of possible migration paths are sketched in the following picture. 



It is proposed to take the above considerations into account when concluding on the scope of the SA2 Work Item.
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