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1. Introduction
Previously, RAN3 discussed an issue triggered by SA2 discussion and LS [1]. The issue description can be summarized as follows: the MME is not aware that the UE is CE-capable after 2G/3G to 4G idle mode reselection – since the UE Radio Capability for Paging is not provided to the MME until after a context is setup in the E-UTRAN. So, the UE may remain unreachable until, for example, it initiates a service request for MO data.

The LS was sent to RAN2 and RAN3 [1], and the question to RAN3 is specifically:


SA2 kindly request RAN3 to provide their inputs on the appropriate S1-AP procedure MME to use to request E-UTRAN to provide the relevant information for successful paging of UEs capable of CE mode (e.g. UE Radio Capability Match Request/Response) and in which release such a procedure can be supported, if modifications are required. 
In the previous meeting there was some discussion of the topic, and working assumptions were agreed that can be summarized as below [2]:
· No action is recommended for intra-MME scenario, support is assumed homogeneous and the problem should not occur

· For both inter-RAT and inter-MME scenario, the problem can occur if the first TAU does not trigger a RAN context setup, and (for the inter-MME case), the previous MME did not store or receive the URCFP (UE Radio Capability for Paging). For both these scenarios, the recommendation (solution 1C) is that the eNB page the UE in both CE paging channel and normal paging channel if the S1 PAGING includes neither the “UE Radio Capability for Paging” nor the “Assistance Data for Paging”.
Meanwhile RAN2 has already responded stating that it will take no action. However, it should be noted that RAN2 would have assumed (based on SA2 requested action) that RAN3 would specify a procedure for the MME to acquire the URCFP – which would not be the case in the current working assumption.
This document reviews and comments the solutions proposed.

2. Proposed solutions
In the below we reuse and expand the solution list in [3]. As the solutions are anyway applicable to both scenarios, we simply label them as A, B, etc. (solution F is an addition based on offline discussion, while G was dropped from the analysis in [2] but remains valid).
Solution A:  reuse Connection Establishment Indication procedure, enable the MME to trigger the eNB to report UE capabilities (based on absence of capabilities). 

Solution B: introduce a new IE in DL NAS TRANSPORT message, enable the MME to trigger the eNB to report UE capabilities.

Solution C: page the UE in both CE paging channel and normal paging channel in case the S1 PAGING includes neither the “UE Radio Capability for Paging” nor the “Assistance Data for Paging”. 
Solution D:  MME could trigger Initial Context Setup in case the UE moves from 2G/3G to 4G.
Solution E: do nothing.

Solution F: Modify behaviour on receipt of DL NAS TRANSPORT (as a first DL message) such that receipt of this message without capabilities triggers the eNB to fetch / report UE capabilities.
Solution G: MME to trigger UE Radio Capability Match procedure.

3. Discussion

Note that we can group the solutions as follows:

Explicit MME trigger for capability fetch: solutions A
, B, D and G

Implicit MME trigger for capability fetch: solution F

Aggressive paging: C

Do nothing: E

We assume that “do-nothing” is not acceptable and hence should be discarded. For the other three groups, the table below provides some analysis.

	Solution group
	Comment

	Aggressive paging
	eNBs must page in CE resources in the absence of “UE Radio Capability for Paging” or the “Assistance Data for Paging”. This means that eNBs will page in CE resources in many cases where the UE does not support CE – the only case where this does not happen is when the “UE Radio Capability for Paging” is received including rel13 IEs (e.g. band support), and no mode A / mode B support indicators.

	Explicit MME trigger
	The MME must trigger this for EVERY UE for which the capability is not available, at the first TAU, hence this will change generic network behaviour on first TAU following inter-RAT idle mobility or inter-MME mobility from non-supporting area. Note that in the second case, the MME does not need to trigger if the UE comes from a supporting area (i.e. URCFP is available at the MME but general capabilities are not).
Out of these solutions, A and D modify existing flows, while B is mostly stage 3, and G is implementation dependent. B and G would be preferred.

	Implicit MME trigger
	In this case, the MME does not decide to trigger, but instead the eNB infers that the capabilities are required from the absence of these in the first DL NAS TRANSPORT message. To avoid redundant operations, this forces the MME to always send the UE capabilities in this message, if available. Even then:

· As for the explicit MME trigger, this means that the eNB fetches capabilities for EVERY UE for which the capability is not available, at the first TAU after inter-RAT mobility

· In addition, there is a capability fetch even in the normal scenario in inter-MME mobility (where the MME has the URCFP but not the general capabilities, i.e. where the MME has no need for this at all) 


It seems that none of the solutions is particularly efficient. However, both aggressive paging and implicit MME trigger result in unwanted side effects (either paging resources are wasted, or capability fetch is triggered in normal situations). Even the solutions with explicit MME trigger are not ideal since the capability fetch is triggered for all UEs in some scenarios.

Observation 1: All solutions are sub-optimal, but the explicit MME trigger solutions are most efficient.

Also, it still seems that the best long-term solution would be to add a ce-mode A indicator (or CE support indicator) to RRC and S1, as mentioned at RAN3#97bis. In fact, this could be used in combination with any of the explicit MME trigger solutions (i.e. the MME triggers capability fetch on receipt of the indicator). There may even be some optimizations that would avoid the capability fetch altogether so the flows are not impacted and only new IEs are needed – but this does not have to be considered now.
Observation 2: An explicit indicator from the UE could be used either to improve the efficiency of network solutions, or potentially even to avoid using them.

Therefore, we conclude with the following proposals

Proposal 1: Adopt the explicit MME trigger approach, and select one solution (where B or G are preferred)
Proposal 2: Liaise SA2/RAN2 on above, and note that the efficiency of the solution (whichever is selected) can be improved via a UE indicator – which could be done in a later release.
4. Conclusion
This document has reviewed the issue described by SA2 in [1], and the solutions proposed in [2] and [3]. The following observations and proposals are made following this analysis:
Observation 1: All solutions are sub-optimal, but the explicit MME trigger solutions are most efficient.

Observation 2: An explicit indicator from the UE could be used either to improve the efficiency of network solutions, or potentially even to avoid using them.

Proposal 1: Adopt the explicit MME trigger approach, and select one solution (where B or G are preferred)
Proposal 2: Liaise SA2/RAN2 on above, and note that the efficiency of the solution (whichever is selected) can be improved via a UE indicator – which could be done in a later release.
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� Solution A is considered explicit because the MME (without capabilities, or URCFP) can choose to send the Connection Establishment Indication rather than Downlink NAS Transport, i.e. the MME can control when to trigger eNB behaviour. Solution F is similar in principle but the MME has no such choice, i.e., the eNB is triggered in all cases where the MME does not have (or include) the UE capabilities in DL NAS Transport.
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