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1   Introduction
The issue of UE radio capability handling in NB-IoT CP solution has been discussing for several meetings but there was no agreement yet. In the contribution, we analyze the issue and hope this can help RAN3 settling the issue down as soon as possible.
2   Discussion

In the legacy LTE, the MME will send the UE radio capability to the eNB in the INITIAL CONTEXT SETUP REQUEST message if the MME has the information; otherwise the eNB will query the capability from the UE and upload it to the MME via the UE CAPABILITY INFO INDICATION message.
In the NB-IoT CP solution, the MME will not sending INITIAL CONTEXT SETUP REQUEST message towards the eNB, however, about UE radio capability handling, SA2 agreed the following [1]:
	For the EPS CIoT Optimisations, during the Attach procedure or the Tracking Area Update procedure, e.g. for the "first TAU following GERAN/UTRAN Attach", if the MME does not send an S1 interface INITIAL CONTEXT SETUP REQUEST to the E-UTRAN, the MME should obtain the UE Radio Capability information by sending an indication in an appropriate S1-AP message to the E-UTRAN. This triggers the E‑UTRAN to request the UE Radio Capability from the UE and upload it to the MME in the S1 interface UE CAPABILITY INFO INDICATION message. In subsequent ECM connections, if the MME does not send an S1 interface INITIAL CONTEXT SETUP REQUEST to the E‑UTRAN, the MME sends the UE Radio Capability to the E-UTRAN in an appropriate S1-AP message.


It was difficult for RAN3 to reach consensus on the implementation of the SA2 CR in S1 spec because some companies doubt whether the eNB really needs the UE radio capability in CP solution. 
In this paper, we analyses the necessity for the eNB to get the Radio Capability of the non-NB-IoT UE and NB-IoT UE accessing via CP solution.

· Non-NB-IoT Case: a non-NB-IoT UE accesses via WB-E-UTRAN RAT and uses the CP solution
RAN has agreed that non-NB-IoT UEs shall also be allowed to use NB-IoT UP solution and CP solution, and we also note that SA2 confirmed that a non-NB-IoT UE be configured (by MME) to use following mechanism to exchange data: CIoT CP optimization, CIoT UP optimization and legacy mechanism [2]. It is a valid scenario that a non-NB-IoT UE access via WB-E-UTRAN RAT and use CP solution

For multiple UL packets transmission from the non-NB-IoT UE, and one or more DL packets transmission to the non-NB-IoT UE, if the eNB get the UE Radio Capability information from the MME, the eNB can re-configure the UE to optimize the radio transmission, which can help to improve the user experience, and improve the resource usage efficiency. The eNB needs to get the radio capability of UE to better serve the UE just like what one eNB does in the legacy LTE.
Conclusion 1: to support the scenario that a non-NB-IoT UE access via WB-E-UTRAN and use CP solution, it is needed to support the UE Radio Capability related procedure in CP solution.
· NB-IoT Case: a NB-IoT UE accesses via NB-IoT RAT and uses the CP solution

As we all know that the physical capability is still pending on RAN1, if RAN1 finally decides to define some physical features not requiring all the NB-IoT supporting, it is better for the eNB to know the UE supports those optional physical features or not in order to better schedule the UE to transfer/receive the uplink/downlink packets. 
In RAN2#93, it was agreed to introduce redirection based on dedicated RRC signaling for NB-IoT UEs. And it is obvious that the eNB should get to know what frequency bands that the NB-IoT UE supports, otherwise the eNB may redirect the UE to the band which is not supported by the UE, hence the eNB needs to get this information.

Due to the limited size of msg3 and5, the eNB may not able to get all these information from the UE, the MME has to provide these information to the eNB.
Observation1: Due to the limited size of msg3 and5, the eNB may not able to get the potential optional physical features (pending to RAN1) and the frequency bands (pending to RAN1/2) information from the UE, the MME needs to provide related information to the eNB.

In eMTC, the Radio Capability for Paging was introduced to e.g. avoid paging these UEs on the frequency bands they do not support, and provide information whether the UE supports Coverage Enhancement, etc. In NB-IoT, whether to introduce radio capability for paging to NB-IoT UEs is pending the decision of RAN1/2. From our understanding, as the frequency bands that one NB-IoT UE supports should be very limited, it is beneficial for the eNB to get this information during paging procedure. To support this, the eNB has to be able to be triggered to acquire the UE capability from the UE by the MME.
Observation2: in order to provide Radio Capability for Paging to the eNB during Paging procedure, the MME needs to be able to trigger the eNB to acquire the UE radio capability in CP solution.

Conclusion 2: for NB-IoT UE access, in case RAN1/2 decides to support optional physical features, or multiple frequency bands, or radio capability for paging for NB-IoT UE, it is needed to support the UE Radio Capability related procedure in CP solution.
3   Conclusions and Proposal
In the contribution, we discuss the issue of UE Radio Capability handling in the CP solution for both non-NB-IoT UE and NB-IoT UE, get the observations and conclusions below:

Conclusion 1: to support the scenario that a non-NB-IoT UE access via WB-E-UTRAN and use CP solution, it is needed to support the UE Radio Capability related procedures in CP solution.
Conclusion 2: for NB-IoT UE access, in case RAN1/2 decides to support optional physical features, or multiple frequency bands, or radio capability for paging for NB-IoT UE, it is needed to support the UE Radio Capability related procedures in CP solution.
Observation1: Due to the limited size of msg3 and5, the eNB may not able to get the potential optional physical features (pending to RAN1) and the frequency bands (pending to RAN1/2) information from the UE, the MME needs to provide these information to the eNB.

Observation2: in order to provide Radio Capability for Paging to the eNB during Paging procedure, the MME needs to be able to trigger the eNB to acquire the UE radio capability in CP solution.
Based on these analyses, it is proposed to:

Proposal: agree to include the UE Radio Capability related procedures in CP solution for non-NB-IoT UE, and still FFS for NB-IoT UE.

4   Reference

[1] S2-161168, UE Capability Handling for Control Plane CIoT EPS optimization, Vodafone.
[2] S2-161352, Response LS on CIoT optimization for non-NB-IoT UEs, SA2.
3GPP


