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1
Introduction

TR 23.892 identified the need for a PS session to be established simultaneously with CS establishment by the ICS UE to ensure that the PS session is available for any services that may require it during the CS setup-up phase (egg. specialized alert-info). On the other hand, some recent contributions proposed the deployment of dynamic PS for ICS as an alternative.  Dynamic PS basically allows the PS session to be established when needed, hence it is on demand. The obvious disadvantage of the dynamic PS approach is that it cannot handle services that may require PS session availability during CS set-up phase.

This paper proposes an alternative that supports both approaches, allowing either approach to be used depending on ICS UE existing conditions. 
2     ICS UE Status pre CS call establishment   
Prior to initiating an ICS session with a target, a UE can be in one of the following states:

· The ICS UE is in idle state where the UE is not engaged in any session.
· The ICS UE is engaged in another ICS session with a different target than the one with whom it wants to establish an ICS session. 

· The UE is engaged in a SIP session (non-ICS e.g. chat session) with the same target with whom the UE wants to establish the ICS session.   

· The UE is engaged in a SIP session (non-ICS e.g. chat session) with a different target than the same target with whom it wants to establish an ICS session

For cases 1 and 2, it is reasonable to establish the PS dynamically, and only when needed. Hence, an ICS UE that meets either of the above 2 conditions can establish the ICS CS call normally. CAMEL could be used to route the call towards the IMS domain for anchoring the ICS session in the ICS AS.

If at a later time, PS is required for SIP control of the ICS session, a SIP session can be established between the UE and the ICS AS. In this case, the SDP shall include CS access media. 
The SIP session can be initiated by the ICS AS or the UE. In either case, the ICS AS does not issue a re-INVITE to the remote target. The fact that the SDP session includes a CS access media for a CS session that is already ongoing should not present any additional problems than would be the case if the PS session started simultaneously when the CS call is being established.  

A majority of the use cases would not require anything special at ICS session setup that requires a simultaneous PS session to be set up. Using dynamic PS for these uses cases, would save scarce IMS resources that would in the majority of cases be sitting idle and otherwise not used. A call flow for the dynamic PS alternative is shown in Figure 1.
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Figure 1: Dynamic PS call flow

It can be seen in the call flow that the ICS UE establishes a regular CS call in steps 1 to 11 using the calling party in the setup message. 

Later in step 12, a PS session is dynamically established between ICS UE and the ICS AS. The SDP includes a CS access media. The ICS AS terminates the SIP session, and is able to correlate the SIP session to the ongoing call through the session info included in the SIP INVITE. The ICS AS does need to do any update to the remote target in this case. 


For case 3, the ICS UE can use the existing SIP session with the remote target to issue a re-INVITE to the ICS AS to indicate that a CS media is to be added and to get a roaming number from the ICS AS to initiate the ICS session. There should be an indication to that effect in the re-INVITE initiated from the ICS UE so that the ICS AS knows that a DN is requested in this case to be returned in the 200 OK.
Following the receipt of the DN in the 200 OK, the ICS UE can initiate the CS call. The ICS AS is expecting that, and when the INVITE eventually arrives, the ICS AS updates the remote target to indicate that a new CS media is added to the ongoing SIP session, and the call establishment can be completed.

This approach has the advantage that no DNs have to be configured in the UE. Reusing the existing SIP session to return a DN used by the ICS UE to initiate the ICS session is similar to how CS calls are routed today, and as such any delay is insignificant. A call flow for this case is shown in Figure 2.
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                            Figure 2: Dynamic PS call flow

It can be seen in the call flow that the ICS UE is already engaged in a chat session with the remote target.

Later, the ICS UE wants to establish an ICS session with the same remote target. In steps 1 to 4 the ICS UE issues a re-INVITE to the ICS AS that includes a special indicator to indicate that a DN is needed. The ICS AS returns the DN in the 200 OK.

Later in step 5, the UE establishes a normal CS call using the returned DN. The ICS AS is expecting the arrival of an INVITE. When the INVITE arrives in step 8, the ICS AS issues a re-INVITE to the remote target to add the voice media.


Finally, case 4 is similar to cases 1 and 2. The ICS UE establishes a normal CS call and CAMEL can be used to route the call to IMS for anchoring in IMS. No PS session is established unless there is a need for SIP control of the ICS session.
3     Conclusion - 
Dynamic PS offers numerous advantages. Its support however requires a different logic in the UE compared to the static PS approach as described in TR 23.892. Dynamic PS is also applicable to the enhanced MSC server approach. 
4     Recommendation

It is recommended to discuss the above-made analysis. Further it is recommended to only standardize the dynamic PS in 3GPP TS 23.292.
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