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Abstract of the contribution: This contribtion tries to shed some light on the scenarios and possible UE behaviors when the UE moves PDN connections to a non-3GPP access.
1
Introduction

In SA2#95 (Prague), SA2 discussed how a UE should behave in scenarios where the UE moves all PDNs toa non-3GPP access and gets IMSI detached while in E-UTRAN, to retain the same voice and/or SMS services. However, after some proposals were on the table (S2-130159, S2-130546, S2-130650), there was no conclusion.
In this contribution we would like to shed some light on the UE behavior and possible scenarios. We discuss only the case where the non-3GPP access does not support CS services like voice/SMS.
2
Discussion

There are many scenarios that should be considered when discussing the UE behavior regarding voice/SMS services. In the following we categorize them.
Scenario 1: UE uses IMS voice
In general, this scenario would not bring any issue. The assumption here is that the UE is configured as “IMS PS voice only” or “IMS PS voice preferred, CS voice secondary”,  has established a PDN connection to “IMS” APN and is using IMS voice. Even for the case of CS voice preferred, IMS PS voice secondary” the UE may also establish a PDN connection with IMS APN in case CS voice is not available (registered for EPS only, or IMSI registered for SMS only). Note that this is independent on whether the UE has moved any other PDN connection to a non-3GPP access, and it is part of voice/SMS domain selection.
Normally, if voice services are not supported over the non-3GPP access, the UE would keep the IMS PDN connection in 3GPP (E-UTRAN) and move only APN for data use (e.g. “Internet”). Therefore, there would be an IMS PDN connection still over E-UTRAN, and voice domain selection does not get affected by moving other PDN connections to non-3GPP access.

Note also that if the UE at any point moved to an area where IMS voice is not available,  in the case of “IMS PS voice preferred” or “CS voice preferred” the UE can still use CS voice by being combined EPS/IMSI attached as long as it keeps the IMS PDN connection.  

Scenario 2: UE relies on CS voice

In this scenario, the UE is combined EPS/IMSI registered, relying on CSFB for voice services. 
Note that also in this case the UE may still have multiple PDN connections to different APNs and as long as one PDN connection remains over E-UTRAN/EPC, moving some PDN connections to non-3GPP access does not cause any differenence in UE’s voice domain selection.
Moving the last PDN connection to non-3GPP access
The only non-trivial scenario is where the UE is moving the last PDN connection to a non-3GPP access where voice/SMS services are not supported.  More specifically, when no PDN connection remains over E-UTRAN/EPC, and the UE is detached from LTE.

Note that this does not occur if MAPCON or IFOM is in use. It will likely also not occur in the future if NB-IFOM is deployed. In fact, we think this scenario is a temporary issue that will disappear in future releases when NB-IFOM and other tighter interworking techniques (as RAN2 is discussing in Rel.12) are available.

But if this situation were to occur there are different possible UE behaviors on the table:

1. 
Avoid the issue in the UE: do not offload all PDN connections.

2. 
Follow the rules for voice domain selection. Once moving all PDN connections to non-3GPP access, if the UE gets detached from E-UTRAN, the UE can declare “no voice services available in E-UTRAN”, and that may cause the UE to disable E-UTRAN and move to 2G/3G, following normal rules of voice domain selection.

There was a 3rd proposal during SA2#95, for the UE to request another PDN connection. The issue with this approach is that it would require a “dummy APN” for the UE to use. This means both the UE and NW need to be configured with this dummy APN creating the following issues:
1.
It only works in the HPLMN.

2.
It wastes resources in the network. Even though this is a dummy PDN connection, a default bearer needs to be created. Would the MME need to mimic PDN-GW selection? 

3.
Internal rules need to be defined in the UE not to use this PDN connection for actual data traffic.  
Furhter considerations

The actual issue is whether the UE is able to keep EPS registration, i.e., whether the UE still has a PDN connection via E-UTRAN. 

Note for instamce that the UE may at some point be able to keep EPS only registration, but not IMSI registration. In that case, the fact that the UE cannot keep combined EPS/IMSI registration, but EPS only,  has nothing to do with whether the UE has offloaded PDN connections to WLAN or not, it only has to do with CS availablity through MME via SGs interface. Therefore, the behavior of the UE in that case follows current specifiation and it is not afected by whether the UE has offloaded traffic to no-3GPP access or not. (Since the UE is able to keep EPS only registration, there is still a PDN connection available via E-UTRAN).
3
Conclusion
In this contribution we showed how for the most part voice domain selection rules as already defined in TS 23.221 are not affected by moving a PDN connection to a non-3GPP access, and the non-trivial scenarios may liekly be avoided in the future  (at least for WLAN) as new features like NB-IFOM and tighter integration of WLAN/3GPP occurs. 
Conclusion: The only case where offloading to a non-3GPP access (e.g. WLAN)  where voice and/or SMS services are not avilable affects the domain selection for voice and/or SMS is when no PDN connection remains over E-UTRAN, and the UE is detached from E-UTRAN as a result. In that case, the UE needs to register to CS services via GERAN/UTRAN to retain voice and/or SMS services.
It is proposed to capture the above in a note in TS 23.221.
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