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1 Introduction

SA#26 has approved a new Work Item which defines the specification work for the phase-1 items on CS bearers and IMS (CSI):

-
Radio capability exchange; 

-
SIP based terminal capability exchange;

-
E.164 number exchange in SIP (if it can be accomplished in time)

-
Adding IMS session to an ongoing CS call; 

-
Adding CS speech call to an ongoing IMS session.

This contribution addresses the first 2 bullets from the list above, elaborates on different roaming and call scenarios in order to evaluate how capability exchange impacts the service experience of the end-user.

2 Discussion

TR 23.899 describes possible means:

· For exchanging terminal capability information using SIP signaling. This information is static in nature, and hence can be cached locally in the terminal if needed.

· For exchanging radio capability information upon CS call setup using an information element within CS call signaling. This information is dynamic in nature, and hence would be exchanged upon each call setup.

To understand the applicability of the capability exchange mechanisms it is important to analyze how these mechanisms impact the end-user experience in the different call and handover scenarios.  

Figure-1 below summarizes the different types of UEs, handover scenarios, and call scenarios for consideration:   
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Figure 1 - UE types and handover/call scenarios
Note-1: The pink arrows represent the different relevant handover possibilities

Note-2: The possible relevant call scenarios can be derived from any of the terminals in the figure calling any other terminal 

It is important to note that there will be a considerable amount of UEs out in the field that support simultaneous CS and PS service (DTM and/or multi-RAB capable) , have an IMS client, but don’t know anything about CSI capability exchange mechanisms. Such UEs would inherently be able to respond to SIP terminal capability exchange requests (OPTIONS / INVITE request), but would not automatically generate such requests themselves, and will not generate/respond to radio capability exchange requests. At the same time, such terminals do support simultaneous CS and IMS sessions.

Consequently, it can be concluded that lack of radio capability indication does not by any means indicate lack of simultaneous CS/IMS support.

As seen from the several different handover possibilities in Figure-1, radio capability information is fairly dynamic in nature. Its accuracy and usefulness tends to fade away as the CS call progresses and the user goes through handovers.

It is also important to see how a CS signaling-based radio capability indication would be forwarded towards pure IP multimedia clients. It is safe to say that such clients (and networks) will become available in the future, hence interoperability becomes an issue. It seems that such interoperability would require the mapping of CS-based radio capability information to/from some form of SIP-based radio capability information. As yet, it is unclear what this SIP-based radio capability information would be.

At the same time, the user can be made aware of the capabilities of his own current serving cell, it is then up to the UE’s GUI and the user himself how best to utilize this piece of information. Being aware of the terminal capabilities of the peer user would certainly be beneficial in this respect as well, and this information is likely to be accurate due to its rather static nature.

3 Conclusion and proposal

Based on the different aspects discussed above, it can be concluded that applying a SIP-based terminal capability exchange mechanism is beneficial from an end-user standpoint when intending to initiate parallel CS and IMS communications. Such SIP-based exchanges can also be appropriately handled by terminals not aware of CSI, and can even be handled by non-3GPP SIP clients to a certain extent. 

Hence, it is proposed to go forward and incorporate the stage-2 description of a SIP-based terminal capability exchange mechanism to the new TS, and specify the stage-3 details as soon as possible.

On the other hand, the practical benefits of CS setup-based radio capability indication seem rather limited. Due to the dynamic nature of the radio capabilities, and the limited number of applicable call scenarios, we propose to further discuss how best to proceed in this matter. 
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