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1. Introduction

RAN3 has received an LS from RAN2 [1], which states that early capability retrieval would be beneficial for configuring eMTC UEs, and requests several groups, including RAN3, to consider its feasibility.

This document examines the impacts on RAN3 and respective feasibility.

2. Background
In EPS, it is possible to retrieve the UE capabilities after receiving msg3, using the Retrieve UE Information and UE Information Transfer procedures. This can also be used to provide additional information to the RAN, which is applicable for CP-CIoT. The procedure was designed for NB-IOT.

In 5GS, an equivalent set of procedures is supported in the appropriate baseline CRs (and also restricted to NB-IOT).

In the RAN2 LS [1], it is stated that “it would be beneficial if the (ng-)eNB is aware of UE radio capabilities sufficiently early, i.e. after receiving Msg3 before Msg4 transmission, so that the radio configuration for the features supported by the UE can be included in Msg4”. RAN2 also mentions that in 5GS, UE can only send 40-bit LSB of 5G-S-TMSI in RRCConnectionRequest message and with this limitation ng-eNB may not be able to uniquely identify AMF for early retrieval of UE capability information from AMF upon receiving Msg3 from UE.
The action to all groups, including RAN3 is:

The next section details the impacts on RAN3 specifications.

3. Impact Analysis

3.1 EPS
The functionality already exists in TS 36.413 (Retrieve UE Information and UE Information Transfer procedures). We observe the following:
· Both procedures are limited in scope by procedural text (“for a NB-IoT UE using Control Plane CIoT EPS Optimisation”)

· Some IEs that can be sent in the UE INFORMATION TRANSFER message are only applicable to NB-IOT (e.g. UE Level QoS Parameters and Subscription Based UE Differentiation Information)

· The UE Radio Capability IE in the UE INFORMATION TRANSFER message is generic already (i.e. it can be used to transport generic capabilities or NB-IOT specific capabilities)
Note that in TS 36.300 sections 18, 19.2.2.28 and 19.2.2.29 have similar text restrictions as quoted above.
Extension of this functionality to eMTC UEs connected to EPC seems straightforward, but it should be made clear in TS 36.413 which IEs are specific to NB-IOT.

Observation 1: The EPS functionality requires no new signalling and could be implemented by (1) modifying the current restriction, and (2) clarifying which information elements are specific to NB-IOT only.

An additional point is that the eNB cannot distinguish eMTC UEs from UEs in enhanced coverage after receiving msg3 in bandlimited resources; also it cannot know whether the UE supports CP CIoT. Assuming that will not change, from RAN3 point of view, the operation could be applicable to “BL UEs or UEs operating in enhanced coverage”.
It can be up to SA2 and/or RAN2 if the operation is restricted. For example, it would be possible for the MME not to send any information (e.g. send an empty UE INFORMATION TRANSFER) for any UEs that this functionality does not support, or it might be possible to enable differentiation in msg3.

Observation 2: From RAN3 perspective, the functionality could be applicable to any UEs that access in enhanced coverage (including both eMTC/BL UEs and UEs in enhanced coverage); whether provision of the information is to be restricted, or whether the eNB is able to distinguish the above, can be left for other groups to decide.

Based on the above, RAN3 can answer positively to RAN2’s request, and also mention the issue of which UEs the functionality can apply to.
Proposal 1: RAN3 can answer positively to RAN2 on EPS, while also noting the issue of which UEs this may apply to.

A draft LS and CRs to 36.300 and 36.413 are provided [2,3,4].

3.2 5GS
The same considerations generally apply to 5GS, although in this case only changes to TS 38.413 need to be considered. Interestingly, due to the structure of CIoT baseline CRs, this would require two changes (deleting from one CR and adding to another), and the “addition TP”is provided in a single document for initial checking [5].

The additional issue in 5GS refers to the truncation of 5GS to 40-bit, as discussed in the incoming LS [1]. This issue (basically whether a truncation scheme can be applied to this use case) is outside the scope of RAN3, and at best we can indicate that RAN3 expects guidance from other groups on the feasibility for 5GS.
Observation 3: The basic impact in RAN3 specifications is similar in 5GS but handling of possible truncation should be addressed by other involved groups.

Proposal 2: RAN3 can also answer positively to RAN2 on 5GS, while also noting that it expects other groups to provide inputs on how to handle the reduced size UE identity in msg3. 
4. Conclusion 
The following observations are made in this document:

Observation 1: The EPS functionality requires no new signalling and could be implemented by (1) modifying the current restriction, and (2) clarifying which information elements are specific to NB-IOT only.

Observation 2: From RAN3 perspective, the functionality could be applicable to any UEs that access in enhanced coverage (including both eMTC/BL UEs and UEs in enhanced coverage); whether provision of the information is to be restricted, or whether the eNB is able to distinguish the above, can be left for other groups to decide.

Observation 3: The basic impact in RAN3 specifications is similar in 5GS but handling of possible truncation should be addressed by other involved groups.

From which the following is proposed:
Proposal 1: RAN3 can answer positively to RAN2 on EPS, while also noting the issue of which UEs this may apply to.
Proposal 2: RAN3 can also answer positively to RAN2 on 5GS, while also noting that it expects other groups to provide inputs on how to handle the reduced size UE identity in msg3.
A draft LS [2], CRs to 36.300 and 36.413 [3,4] and a TP for TS38.413 are provided separately [5].
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To consider feasibility of introducing enhancements to enable the (ng-)eNB for early UE capability retrieval for eMTC UEs connected to EPC and 5GC in Rel-16, and if confirmed feasible, specify the required changes based on truncated 5G-S-TMSI solution in their specifications.








