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1. Introduction

This Way Forward is motivated by the issue described in [1, 2], with previous analysis and working assumptions from RAN3#97bis documented in [3].

2. Proposed solutions

The set of known solutions is as below.

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.

Solution H: New procedure to trigger capability fetch

3. Summary of impacts /FFSs per solution

	Solution
	Comment

	A (CEI)
	Procedure is currently defined for use in CIoT (both WB-E-UTRAN and NB-IoT).

The message in this procedure must be the first DL message.

	B (DL NAS Transport with request IE)
	ASN.1 impact

MME can send request with first DL message or later (if e.g. authentication should be completed first). Timing of request depends on DL NAS.

	C (Aggressive paging)
	eNBs must be prepared to page in CE resources when neither “UE Radio Capability for Paging” nor “Assistance Data for Paging” are present. 

eNBs will page in CE resources in many cases where the UE does not support CE.

For some UEs, context may never be setup, so eNB will always use MDPCCH for paging regardless of CE support.

	D (Context Setup)
	Changes TAU flow for TAU without active flag in certain cases.

Context may not be set up for some UEs.

	E (do nothing)
	Problem remains.

	F (DL NAS Transport, based on absence of capability)
	Works if applied to first message only, so capability fetch must happen before any authentication (if applicable).

There is a redundant 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).

New behaviour in eNB triggers unwanted capability fetch actions unless MME also supports (i.e. always sends capabilities in first DL message)

	G (UE Radio Capability Match Request)
	Procedure is only supposed to be used for acquiring Voice Match Indicator (23.401), would need generalizing.

Not clear if ASN.1 changes are needed

	H (New Request procedure)
	ASN.1 changes (also stage 2 impact in 36.300 and 23.401)

Similar to UE Radio Capability Match Request, but could be class 2, and always indicate need for capability fetch.


4. Way Forward

Based on the above, and the views expressed in section 5, plus offline discussion, the proposed way forward is:

· Agree solution C, and check if a stage 2 CR can be agreeable

· Respond to SA2 with the above conclusion

· Since SA2 mentions the Voice Capability Match Request as a possible solution, point out that implementations can use this from stage 3 perspective
5. Summary of company views
	Company
	View

	Huawei
	Prefer C and A.
We prefer to use C, as page in both channels will happen rarely, the resource cost will be limited.

If C is not selected, we prefer to select A, as CIoT include WB-E-UTRAN, we do not think there is much effort needed to apply this procedure in non-CIoT case. And about require the UE capability after authentication, it is possible to update the CEI procedure in the similar way as Initial UE Context Setup, e.g. add description like “If no UE-associated logical S1-connection exists, the MME shall allocate a unique MME UE S1AP ID to be used xxxxx”. Note that there is no asn.1 change needed.


	Intel
	Prefers Solution G

· Solution C is possible but has radio resource impact. Moreover, the main cause of the problem is because of no UE radio capability information in the MME (i.e. no problem exists when MME has the relevant capability info). Note that Solution C anyway relies on the UE radio capability report to the MME triggered by the Initial Context Setup procedure later. Why do we need to go with Solution C impacting radio resources until then?

· Solution G is a standalone procedure (having no impact to the TAU procedure) and future proof (which can be used to update any radio capability parameters later). Moreover, Solution G is already endorsed by SA2.

· Unlike Solutions B or F using DL NAS TRANSPORT (class-2 procedure), Solution G is a class-1 procedure such that eNB can provide the response to the MME whether it succeeds/fails to fetch the UE radio capability report from the UE. Although the fetch failure may be rare case and using class-1 procedure may be an overkill, no one can be sure about the unexpected radio environment. We should be conservative and going with Solution G can provide robustness to the MME.

	ZTE
	Prefer C

The case that neither “UE Radio Capability for Paging” nor “Assistance Data for Paging” are present is quite infrequent, therefore, the resource cost is acceptable and this solution has no standard impact..

	Ericsson
	Prefer C
Agree that the case is rare. It is by implementation to page on the legacy and/or MDPCCH.
Further we think the issue related to CEI should be discussed separately first, before we consider it as a solution for the failed paging.

	CATT
	Preffer C
We also agree that the case is rare, in this rare case paging in both channels should be acceptable.
Whether and how to extend CEI  to support fetching of UE capabilities could be discussed further.

	NTT DOCOMO, INC.
	Prefer C
We agree with Huawei, ZTE, Ericsson, and CATT that paging in both channels rarely happens. Therefore, the impact on radio resource is negligible. 

	Qualcomm
	Prefer some MME trigger solution, and out of those prefer B and G. If we take solution C, there may be a stronger need for the eventual introduction of a UE based solution (UE to indicate support of CE mode A in RRC setup, in addition to existing indication of CE mode B).

	Nokia
	Prefer B. We think the standard should fully support device triggering (paging) of any UE (not only CIoT UEs) where no bearer is setup. Repeated paging of a non CE capable UE on MPDCCH should be avoided.
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