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INTRODUCTION

A combinational service is defined as one that is created by adding one or more IP multimedia component(s) to a CS call (or vice versa).  Terminals that support the combination of both CS and IMS components simultaneously will be few in the beginning and it will be necessary for those terminals to differentiate themselves to the network.  Meanwhile

1. Correct functioning of the capability exchange mechanisms for CSI

2. Effeciency of session establishment for the CSI sessions.

An end-user may have several terminals with differing capabilities.  For example, end-user A may have a CSI-capable mobile phone, an IMS based text based UE and a non 3GPP UE. If the CSI terminals are not provided with a means to differentiate themselves from the other terminals, problems may occur that disrupt or delay the CSI session establishment as illustrated in the diagrams below.

USE CASES

Terminal Capability Exchange

In the diagram below, End User A registers three devices towards the IMS network with differing capabilities.  UE B-1 is the UE that supports the necessary capabilities for CSI session establishment, but it has no means to indicate this to the S-CSCF, since the CSI capabilities cannot register within the SIP registar. UE B-2 and UE B-3 are UEs without CSI capabilities.

In the next step, End-User A has established a CS call to End-User B and they wish to exchange capability information between the involved UEs in order to discover what type of CSI session they can establish towards End-User A.  However, the S-CSCF does not fork any OPTIONS requests, instead it will send the SIP OPTIONS in sequence order that UE-B’s devices have been registered until the first SIP 200 OK has been received. This could be any of the terminals that have registered.  

In this example, a non-3GPP device (e.g. PC) could respond and indicates no supporting for CSI capabilities. 
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In the figure above, UE B-1 is CSI-capable, UE B-2 is a text-based IMS UE and UE B-3 is a non-3GPP UE.

Figure 1
Terminal Capability Exchange – wrong UE-B device responds first

IMS session establishment

Any INVITE sent during a CS call in order to establish a CSI session will be sent to all UE-Bs, as illustrated below.  This can cause a waste of radio resources, for example UE B-2, 
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In the figure above, UE B-1 is CSI-capable, UE B-2 is a text-based IMS UE and UE B-3 is a non-3GPP UE.

Figure 2
IMS Session establishment – forking

ISSUE:

The terminal capability exchange is performed between incorrect UEs due to the fact that the IMS does not fork SIP OPTIONS.  In the current IMS specifications, the addressing of the correct UE is not guaranteed for CSI.

The SIP INVITE is forked; either sequentially or in parallel, to all of UE B’s registered devices and therefore cause inefficient use of IMS core resources. This can also negatively affect the use of radio resources.

PROPOSED SOLUTION:

If UE Bs devices are registered with an indication of support for CSI, then the terminal capabilities will be exchanged with the correct UE; the UE that is CSI-enabled.

Also, if the UEs that are CSI-capable register themselves as such, the IMS Core will only forward the SIP INVITE to the correct CSI-enabled UE, thus saving both IMS core and radio resources, as illustrated in the diagram below:
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In the figure above, UE B-1 is CSI-capable, UE B-2 is a text-based IMS UE and UE B-3 is a non-3GPP UE.

Figure 3
IMS Session Establishment to correct CSI enabled UE

PROPOSAL:

It is proposed that the following architectural requirement is added to 5.2 in the 23.279.

An indication of CSI support shall be included with the IMS REGISTER, OPTIONS and INVITE in order to ensure proper routing of IMS signalling to the correct CSI-enabled UE.
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