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This Tdoc discusses the TEI9 CSFB enhancement feature of using RFSP to manoeuvre IDLE UE in E-UTRAN to camp on 2G/3G and to hand those UEs back to E-UTRAN when UE gets into a PS session. 
1.
Introduction
SA2 in a series of CRs ([1], [2], [3] and [4]) introduced the possibility of UE providing to the NW the UE's usage  and voice settings. In CT1#61, C1-094043 and C1-094044 (revised to C1-094770 and C1-094771) were provided to complete the Stage 3 work. The provision of the UE's usage  and voice settings to the NW (the SGSN and the MME) is to allow the NW to choose a RFSP index for individual UEs and provide that RFSP index to the RAN who will then provide to the UE, at RRC connection release, adjusted cell selection and reselection criterion for IDLE mode camping. The concept is that the UE then in E-UTRAN can select onto 2G/3G when in IDLE mode such that when a voice services is needed, the UE can make use of better voice performance of 2G/3G but that when UE is in a PS session, the UE is handed over to E-UTRAN where the UE can experience better PS performance. 

This paper explores further the use case(s) that this concept is trying to cover and goes on to analysis the solution chosen by SA2 which CT1 is now requested to agree CRs on.

2.
Discussion & Analysis

2.1
The intended feature use case
The objective of this feature is to enable UE in IDLE mode to selectively camp in 2G/3G and thus use 2G/3G for CS voice services. To facilitate this as noted in C1-094042 [5], SA2 in CRs [1], [2], [3] and [4] intends that the UE provides its usage and voice settings to the CN so that the CN can use such information to choose a RFSP. This RFSP is then provided by the CN down to the RAN. Upon moving to IDLE mode, the AS of the eNB/RAN will provide an adjusted cell selection/reselection criterion to effect such IDLE mode camping.

The feature further intends that when the UE gets in a PS session (in 2G/3G), the UE is then handed back to E-UTRAN where the UE can experience better enhanced PS services. However, when the UE is handed over to E-UTRAN and stays in connected mode it is expected that the UE will then use CSFB for voice services or IMS voice over PS until such time as UE goes IDLE and then reselects back to 2G/3G.
The feature levers on a LTE UE being given adjusted cell selection/reselection parameters and thus in IDLE mode that UE reselects from LTE to 2G/3G without that UE disabling the E-UTRAN capabilities. This reliance of UE keeping the E-UTRAN capabilities ON is needed as the feature requires that that UE in CONNECTED mode for PS session gets handed back to LTE.
2.2
Prerequisites

This feature utilising a handover from 2G/3G to E-UTRAN when in connected mode for PS services relies on:-

· UEs when selecting from E-UTRAN to 2G/3G did not turn off their E-UTRAN capabilities and thus can be handed back to E-UTRAN, i.e. the UE's reselection to 2G/3G is not due to failed voice domain selection process in LTE.

· UE when provided adjusted cell selection/reselection criterion to camp in 2G/3G in IDLE mode, the UE has previously been able to successfully obtain a voice solution over E-UTRAN.
· when the UE gets handed back to E-UTRAN the UE can get voice services either through CSFB or through IMS voice as like UE was last in LTE.
The prerequisites for this feature is thus the UE while in LTE has

· either successfully performed combined registration ie. that UE will be able to use CSFB when handed back to LTE.

· or successfully complete IMS registration for voice services ie. that UE when handed back to LTE will have IMS voice services if CSFB is not usable or not preferred. This further depends on the UE being handed back to a target LTE cell that does support IMSVoPS.

Note:
It is unclear if the case of a E-UTRAN capable UE powers on in 2G/3G and selects and does IDLE camping in 2G/3G should be accorded the treatment of selective IDLE camping and handed to LTE when in CONNECTED for PS service. If the 2G/3G CN were to handover this UE to E-UTRAN when the UE enters connected mode for a PS session, the NW cannot be sure this UE will get voice services in LTE. If UE upon reaching E-UTRAN does a TAU and goes through a voice domain selection process and decides it cannot stay in E-UTRAN the UE will ping-pong back to 2G/3G. We believe for the purpose of selecting RFSP, the NW cannot distinguish these cases of UE first powering on in 2G/3G from UE who in IDLE mode reselect to 2G/3G.
2.3 Unclear scenarios for the UEs
A first unclear scenario relates “IMS preferred, CS secondary” UEs:
· The UE is voice centric and does an attach (or TAU) in E-UTRAN and the UE's usage and voice settings are provided to the MME
1. Because of UE's voice settings, the UE attempts IMS registration
2. IMS registration succeeds and as part of voice domain selection the UE stays in E-UTRAN. The MME assumes that the UE has a voice solution over E-UTRAN, otherwise as result of the voice domain selection process, the UE would have moved to 2G/3G and deactivated E-UTRAN
3. UE goes IDLE. The adjusted cell select/reselection criterion given to the AS of the UE causes the UE to reselect to 2G/3G.

4. If ISR is not activated the UE performs a RAU and provides UE's usage and voice settings to the SGSN, but of course the UE does not indicate the status of the IMS registration.
If ISR is activated, the UE does not perform a RAU and the UE's usage and voice settings were given to the SGSN by MME when ISR was activated. 
In either case, the SGSN is not aware of the voice solution the UE has selected for voice service over E-UTRAN (i.e. whether IMS succeeded and/or CSFB registration succeeded) 
5. UE in 2G/3G gets into CONNECTED mode for PS session. By this CSFB enhancement feature, the UE is handed back to LTE by the SGSN
6. If ISR is still activated and if UE ends up in a TA that is in TAI list, the voice solution UE last chosen when in E-UTRAN will apply.
7. If ISR is not activated, the UE will do a registration update and the voice domain selection process could well take the UE back to 2G/3G defeating the purpose of the handover to E-UTRAN for better PS performance.
8. If UE ends up in a different TA, until the subsequent voice domain selection process completes the UE can be without voice services, as like in previous step 7.
A second scenario relates to "CS preferred, IMS secondary" UEs:-

· A UE with such a setting could have failed combined registration in E-UTRAN and makes an attempt to register for IMS voice services (because the IMSVoPS support is available).

1. The IMS registration may succeed, but equally the UE may be requested by the IM CN subsystem to re-try IMS registration sometime later (ie. there is no actual failure). In such case the. UE has not reached the decision that "IMS voice not available" as per 24.301, subclause 4.3.1.
Note: it is implementation dependent whether the UE, upon receiving instruction to retry IMS registration after a certain amount of time, decides to remain over E-UTRAN and retry, or it performs the additional voice domain selection steps as if IMS had failed or as if IMSVoPS is not supported. Current 3GPP specifications do not indicate how to handle such scenario. This situation was discussed in CT1#61 when treating C1-094234 [6] on the topic of IMS registration failure.
2. While attempting or re-trying IMS registration, UE can go IDLE. Because UE is seen by NW as CS preferred and has gone IDLE and with the NW not knowing what mode of operation the UE has chosen for itself, the RFSP provided to the RAN can lead to adjusted selection/reselection criterion being given to UE who will now reselect to 2G/3G with its E-UTRAN capabilities ON.
3. UE in 2G/3G will get voice services through CS domain.

4. UE in IDLE gets into a PS session and by this CSFB enhancement feature is handover back to E-UTRAN and the situation is as the latter part of first scenario above.

A third unclear scenario relates to “CS only” or “CS preferred, IMS secondary” UEs:-
· The UE performs a combined attach (or combined TAU) in LTE and provides UE's usage and voice settings to the MME.
1. Let’s assume the combined registration is successful, the UE keeps E-UTRAN capabilities ON.
2. UE goes to IDLE, the adjusted cell selection/reselection criterion takes UE to 2G/3G.
In 2G/3G UE gets voice service through CS domain.

3. UE goes CONNECTED for a PS session. UE is handed back to LTE to take advantage of the better PS performance.

4. As there exist network configurations where MMEs does not support SGs interface the UE can be handed back to a location where CSFB is not supported. () The UE will have no voice services until it completes a voice domain selection process.

If ISR is not activated, the UE will immediately do that TAU and if that cell that does not support CSFB or does not support IMSVoPS then for “CS only” UEs for “CS preferred, IMS secondary” UEs respectively, the UE will reselect back to 2G/3G causing a ping-pong scenario, defeating purpose of handover to LTE.
2.4 UE indications of mode of operation


In a series of LS exchanges between SA2, RAN2 and CT1 in the better part of this year, the LS exchange exemplified by C1-091198[8] – in answer to RAN2's LS C1-091155 [7] - CT1 expressed that CT1 does not believe that the UE mode of operations should be informed to the NW for the NW to make choices on RAT/system selection. In C1-091155 [7] RAN2 suggest: 

"a network based cell selection/reselection mechanism which is based on the priorities signalled in system information or dedicated signalling. For eNB to determine the priorities to be sent by dedicated signalling, it has been agreed that MME provides Subscriber Profile ID for RAT/Frequency priority (SPID) IE over S1. Moreover, RAN2 understanding is that SPID is sent to the eNB at connection, this can be updated later with a context modification (cf. 36.413). Thus RAT selection/ reselection behaviour required for PS/CS mode1 UE can be facilitated by providing appropriate redirection information and dedicated priorities from network   "

To that CT1 has answered in C1-091198 [8]
"……… this network based approach was not seen appropriate to handle the different cases as mentioned earlier. Additionally, a network based solution would require non CS fallback networks to implement additional functionality to handle CS fallback capable UEs."

Note: For the " the different cases as mentioned earlier ", please read [8].
The point here is that the UE's usage setting and the UE voice settings by themselves cannot be safely used to derive the UE's mode of operation and from those settings NW cannot know what the UE's voice domain selection outcome is, especially with respect to IMS registration and voice service.

Without knowledge of the outcome of the UE's voice domain selection and the UE's mode of operation, the NW cannot make the decisions for all scenarios. And that CT1 had visited before in the course of treating LSes over this past year.

2.5 UE indication on the use of CSFB enhancements 


As the prerequisites indicate the very safe use of this feature is for a UE with voice setting = "CS voice only" which has successfully completed its combined registration to be given the adjusted cell selection/reselection criterion to reselect in IDLE to 2G/3G. Also from above it is seen that even for that case of CS voice only, the UE when handed back to LTE has to end up in a CSFB supported location else the UE could for a period of time not have any voice services.

If this feature is to be applied only to UEs that have successfully done a combined registration in LTE then it is here questioned whether a simpler and explicit indication by the UE to the network indicating that the UE is capable of taking advantage of the CSFB enhancement be sufficient. This simpler indication is instead of requiring the UE to provide the UE's usage and voice settings. Provision of such an explicit indication will assist  the network to make a simple decision (on using RFSP adjustments) even in scenarios where the UE, and the UE only, can know the chosen voice service in E-UTRAN.
In other words if the NW cannot safely use the UE usage and voice settings to facilitate RFSP to realise this CSFB enhancement feature, the NW should rather need information from the UE whether UE can take advantage of CSFB enhancement and count on CSFB or IMS for voice services when (handed back to) in E-UTRAN. Thus we further believe some explicit indication that UE can use this CSFB enhancement feature is the better way forward.
3.
Conclusion and Proposal
In the above, we raised a few scenarios which we believe need further studies in different WGs, predominately in SA2. From the above analysis we conclude that it is not that clear how the proposed solutions can cater for all use case scenario. We are also not clear on how the use case of a E-UTRAN capable UE powering up in 2G/3G will be managed by this CSFB enhancement feature.
In particular the agreed SA2 solution:-

· seem to have reversed the decision by CT1 early this year that the such UE information need not be provided to the network;

· seem to not take into account that even if SGSN/MME know the UE settings, the SGSN/MME are still unaware of UE's mode of operations and cannot safely assume what voice solution the UE intends to use in E-UTRAN; and
· seem not to have covered cases where UE has still not decided on "IMS registration failure" and meantime not combined NAS registered (for CSFB services) will, when moved back to LTE, not have any voice services originating or terminating until next voice domain selection process is performed.

Additionally, we believe a single explicit indication by the UE to the SGSN/MME to indicate if UE can and want to take advantage of this CSFB enhancement feature is sufficient to realize this feature. This will allow the SGSN/MME to make the correct decisions with respect to camping policies using RFSP. The biggest driver for this is that only the UE knows the voice solution that UE can use when in E-UTRAN.  
Because of the above we propose that CT1 liaise to SA2 attaching this discussion paper and asking SA2 for clarification on how the solution overcomes the gaps highlighted in this discussion paper.
If it can be agreed that a single explicit indication would suffice, RIM is happy to provide appropriate CRs to next CT1 meeting.
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