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Abstract of the contribution:

A UE may in certain scenario loose it's PS connectivity, and hence be unavailable through PS. This may be due to a number of reasons, such as access network problem, P-CSCF failure etc. If the CS session is controlled from CS, the loss of PS coverage will not affect the CS session as such. However, if the CS session is controlled from PS, there may be unwanted side effects. This paper brings up additional problems in this area. 
I1-PS impacts on Call release
IMS includes today a number of timers, including (re-)registration timers. In case a UE becomes unavailable, without doing proper de-registration first, the registration timer will expire, and as a consequence, the related sessions for the contact will be released. 

In the case of I1-PS, where the CS media is controlled by the SIP signalling, a loss of coverage may result in the unwanted side effect that if the S-CSCF registration timer expires the active sessions are released. The S-CSCF will be sending a BYE message to the AS and towards the P-CSCF. The normal procedures are that all media sessions related to the SDP are then released. This would then also include the CS media as this was setup through the PS.  
Impacts on CS fall back
The current documented fall back scenario between I1-PS control to I1-CS in TR 23.892, the assumption is that the UE will make the fall back and be able to detect that the PS connectivity is down. This mean that for I1-PS, if only voice media is used and the PS connectivity to the IMS system is lost, the UE may not always be aware of this for quite a long time (as the refresh rates of the PS session may not be that frequent). The CS session may in some cases be kept (unless de-registration is done - see previous discussions). If so, the UE may not be aware of this, and if the network needs to signal to the UE, this will not be possible as it has not been described how the network will manage to do a fall back to I1-CS. 
Mechanisms to trigger fall back based on network based procedures may be needed to handle this more reliably. 
Impacts on Call release when not CS registered
In the case the UE was the only registered contact, TS 24.229 states that all sessions related to the registered public user identity shall be released (c.f., clause 5.4.5.1.2A). There are no clear stage 2 requirements related to this. 

This can create a problem if CS registration would not be performed. The current stage 3 specifications states: 

When the registration lifetime of the only public user identity currently registered with its associated set of implicitly registered public user identities (i.e. no other is registered) expires while there are still active multimedia sessions that includes this user, where the session was initiated with the public user identity currently registered or with one of the implicitly registered public used identities, the S-CSCF shall release each of these multimedia sessions by applying the steps listed in the subclause 5.4.5.1.2.

When a session has been established, a number of call legs will exist through the S-CSCF. There may exist one signalling leg between UE and ICCF (over PS) if PSI routing is not used, and one signalling leg from ICCF to the terminating network (whether these will be treated as separate sessions or not will depend on whether the ICCF will act as a B2BUA or not). The above stage 3 text suggests that both these sessions will be terminated (unless it would have another registration active for that public user identity, e.g., from CS). Hence, also the CS part of the call will be release. In practice, the wanted behaviour would be to keep the session between the ICCF and the terminating network. 

It is acknowledged that this may not only be related to the unregistered CS approach of ICS, but is also a problem for VCC R7. Hence, clarifications of both stage 2 requirements and stage 3 procedures may be needed for Release 7. 

Conclusions
This paper introduces some open issues that need to be addressed. In particular two issues need to be further worked on:
· In case of I1-PS, work on how sessions can be released in a reliable way when CS session is controlled by PS. 
· Elaborate further how fall back between I1-PS and I1-CS can be done based from the network in order to handle error cases where the UE may not be aware of the loss of PS. 

The third problem discussed related to what sessions are released when a user is de-registered may have larger implications than ICS, and a general agreement may be needed on how to pursue this issue (whether to solve it for Rel-7 VCC or wait until Rel-8). It is proposed to send a LS to CT1 to have a clarification of the current statements and if this can be better clarified in the specifications how this case will be treated. 
Suggested changes to TR 23.892
Begin Change
6.5.2.5
I1-ps to I1-cs fallback
The Figure 6.5.2.5-1 provides an example flow for Session Control Signalling Path handover from I1-ps to I1-cs.
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 Figure 6.5.2.5-1: Session Control Signalling Path handover from I1-ps to I1-cs
1.
Upon detecting that PS access can not satisfy the signalling communication requirement for PS session control signalling path or becomes unavailable, ICS UE triggers the session control signalling path handover.
2.
ICS UE sends the session control signalling path handover request with PS session control signalling path information to ICCF over I1-cs.

3.
ICCF identifies the PS session control signalling path to be handed over, and decides to accept the handover request, then returns the acknowledgement to ICS UE.

After the above steps, the session control signalling path is handed over from the PS access to the CS access, and the subsequent session control signalling will be over I1-cs.
If the ICCF detects that the ICS UE is not reachable by PS and the UE has not already made a fallback to I1-cs, the ICCF shall clear all session related to the user currently being controlled over I1-ps. 
End Changes
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