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1
Introduction
There is still some dispute in ICS discussions as to whether the ICS UE should be able to assist the T-ADS process. This document discusses the potential benefits of enabling the ICS UE to assist fully in the terminating access domain selection and proposes to specify this within TS 23.292.
2.
Discussion

The idea of UE assisted T-ADS was introduced during SA2 #58 and during the 4 meetings since the proposal has been fined tuned to remove outstanding issues and concerns. The rationale behind the proposal is that it is the UE that is best placed to determine the capabilities of its local network in terms of support for bi-directional speech/media (i.e. whether conversational voice is supported via the PS domain) and support for simultaneous PS and CS bearers (i.e. whether it is possible to use I1-ps for session signalling with a CS bearer for the media). As such UE assistance for T-ADS can characterised as:

1. ICS UE T-ADS assistance for media

2. ICS UE T-ADS assistance for signalling

2.1 ICS UE T-ADS assistance for media

TR 23.892 section 6.3a.2.1 states that the RUA [IUA] maintains the access network information required to enable the T-ADS, but the only information that it would have available to it in the absence of additional signalling between itself and the UE, would be the registration status of the UE and the information obtained from the P-Access-Network-Info header. The latter however, should not be considered reliable and does not describe the local network with sufficient granularity to determine the aforementioned capabilities. It is proposed in the conclusion for T-ADS in 23.892 that the selection function needs to be able to select for a terminating session amongst different scenarios including: 

“-
Registration in IMS by the ICS or non-ICS UE for speech or speech and video via PS for media via PS (“PS contact”)

-
Registration in IMS by the ICS UE via PS for media via CS (“I1-ps contact”)

-
Registration in IMS by the ICS UE via PS for non-speech media and UE is reachable in CS (IMS registered for non speech only, hence speech services and or speech/video use I1-cs; “non-speech contact”)”

This implies that the capability of the access network at the time of registration will dictate the type of registration performed in IMS. However, the capability of the access network may change as the UE moves within a 3GPP network, without there being any change of P-CSCF and hence need to re-register with different capability. As such, if the UE is both PS and CS attached, initial T-ADS is performed in the ICS AS using a only crude estimate of the ICS UE local network capability (registration info or P-Access-Network-Info), user preferences and operator policy. 
If as a result of this the ICS AS assumes that I1-ps can be supported by the access network it should send an INVITE towards the ICS UE regardless of whether bi-directional speech media is supported. If the local access network supports bi-direction speech/media, a normal IMS MMTel session is established. If the local access network does not support bi-directional speech/media (because of a change of capability), and the ICS UE has been enhanced to assist with T-ADS, the ICS UE could respond in SIP 18x indicating that the CS domain should be used for the transport of media. The ICS UE will then establish a CS bearer towards the ICS AS and the session will continue with signalling via I1-ps. As such, the ICS UE could assist in T-ADS decision as far as the media is concerned, with little impact to the existing terminating message flow (excepting that there is no need to state that the ICS AS makes the decision about in which domain to terminate the session).
Further, in the case where the ICS UE is also an MMSC UE, it may be that it is desirable to split a multimedia telephony session towards the ICS UE with the bi-directional speech/media being carried via the CS domain and the non-realtime components being carried via the PS domain. If the ICS AS makes the T-ADS decision without UE assistance this would appear to result in there being two invitations sent for the session, one for CS component and one for the PS component. The receiving ICS UE will then have to somehow associate the two invitations if it is to establish what it considers to be a single multimedia session using CS and PS bearers. This would be much easier to realise if the ICS AS could send a single INVITE and the ICS UE could respond indicating in the SDP that the speech media would be carried via CS and the non-realtime media via PS. 

2.2 ICS UE T-ADS assistance for signalling

In the case where an INVITE is received, but there is no support for simultaneous CS+PS (due to the unreliability of the access network/registration information), the ICS UE will in the absence of T-ADS assistance for signalling, respond with an error message after which the ICS AS will attempt to terminate the session using I1-cs. This will result in additional paging and signalling as shown in Figure 1, as the decision by the ICS AS to use I1-cs, only occurs after the initial attempt to use I1-ps has resulted in an error response. 
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Figure 1. Incorrect T-ADS decision at ICS AS where I1-ps not available
This would be avoided if the ICS AS were to always attempt to terminate a session in the CS domain using I1-cs whenever the ICS UE access network was assumed not to support simultaneous CS+PS (e.g. due to registration in IMS for speech via CS using I1-cs). However, as previously stated, this information is not reliable being supplied only at the time of registration (and even the P-Access-Network-Info is only sent by the UE additionally in new SIP requests, or in messages an ongoing dialog). It is therefore possible that the access network capability will change without the ICS AS receiving any indication of this. As a result, I1-cs may be used unnecessarily for ICS session establishment when the access network does in fact support simultaneous CS+PS. This could potentially limit availability of some MMTel services for some sessions dependent on the definition of ICP, as well as place an additional load on the network due to USSD signalling. 

If on the other hand the ICS UE is allowed also to assist with T-ADS for signalling, it can on receiving an INVITE for a session that requires CS media via an access network that doesn’t support simultaneous CS+PS, respond with a suitable error message, and retaining the session information received in the INVITE, subsequently establish a CS bearer towards the ICS AS to carry the speech media using CS origination procedures. Final Ringing and Answer indications will be sent via I1-cs, as will any subsequent signalling e.g. to invoke mid-call services such as Call Hold.
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Figure 2. Incorrect T-ADS decision at ICS AS with UE assistance where I1-ps not available
Allowing the UE to also assist in the T-ADS decision with respect to the choice between use of I1-ps and I1-cs would enable the ICS AS to always send a SIP INVITE for an incoming session towards an ICS UE that is registered in the IMS regardless of the capability of the access network (in fact, the ICS AS need not even be aware of the ICS UE CS registration status before sending the INVITE let alone have to decide between three different types of IMS registration). This would ensure that I1-cs is only as a fallback in the case where 1-ps is not available and not erroneously in other cases due to unreliable access network information.   
In summary:

1. UE T-ADS assistance for media can be supported in ICS with minimal change to message flows from 23.892. It enables reduced complexity at the ICS AS with respect to T-ADS; should be inherently more reliable due to the greater accuracy of access network information at the UE; and will more easily support multimedia sessions split between CS and PS domains.

2. UE T-ADS assistance for signalling enables reduced complexity at the ICS AS with respect to T-ADS and ensures that I1-cs will only be used in the case where I1-ps is not available.

3.
Proposal
ICS UE T-ADS assistance for media can already be considered as part of ICS due as the use of CS origination procedures for CS bearer establishment with I1-ps. It is proposed to extend this assistance to also cover T-ADS for signalling and to document this in 23.292.   
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