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1   Introduction
In Control Plane solution, the initial UE context setup procedure is not used, the MME is not able to provide UE Radio Capability to the eNB in INITIAL CONTEXT SETUP REQUEST message. 
It is pending to RAN2 discussion that whether a new UE-NBIOT-Capability container will be defined or not, and whether there will be some UE radio capability information provided to the eNB by UE in RRCConnectionRequest message. If RAN2 decides that the UE is not able to provide enough UE radio capability information in RRCConnectionRequest message, RAN3 needs to find a way to provide the information from MME to the eNB.
In this contribution, we analyse the UE Radio Capability Handling in Control Plane solution.
2   Discussion

For NB-IoT UE, there may be also a lot of useful radio capability information which are needed to be known by the eNB. For example:

· the NB-IoT UEs could support QPSK (mandatory) and 16QAM (optional), if the eNB knows the UE radio capability, it can configure the UE to use 16QAM MCS for the data transfer. 

· the multiple band information of the UE, if the eNB knows the supporting bands of the UE, it may re-direct the UE to a better band.

In current S1AP spec, the MME is able to provide the UE Radio Capability to the eNB via INITIAL CONTEXT SETUP REQUEST, and the eNB is able to provide the UE Radio Capability to the MME via UE CAPABILITY INFO INDICATION message, as shown in Figure 1 below:
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Figure1. Existing UE Capability exchanging between eNB and MME
In Control Plane solution, the Initial Context Setup procedure will not be used, the User data will be exchanged between eNB and MME as a NAS PDU via NAS Transport Messages, i.e. INITIAL UE MESSAGE, UPLINK NAS TRANSPORT and DOWNLINK NAS TRANSPORT messages. That means the existing procedure cannot be used for the MME to provide the UE radio capability to the eNB. 
If NB-IoT UE is not able to provide enough UE radio capability information to the eNB in RRCConnectionRequest message (Pending to RAN2 discussion), as the initial UE context setup procedure is not used in Control Plane solution, it may be needed for RAN3 to introduce a new procedure to allow the eNB to ask UE radio capability from the MME.
Observation 1: RAN3 may need to introduce a new procedure to allow the eNB to ask UE Radio Capability from the MME, pending to RAN2 discussion.

As shown in the Figure 2, two new messages are introduced, including UE RADIO CAPABILITY REQUEST and UE RADIO CAPABILITY RESPONSE messages. Upon receiving the request from the eNB, MME will find the stored UE capability based on the UE id, and send the response message to the eNB with UE Radio Capability Information, and then the eNB is able to use the information to configure the Radio Resource of the UE to transmit the following RRC messages carrying NAS-PDU.
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Figure2: UE Capability Request procedure
Observation 2: One possible solution is to introduce a UE Capability Request procedure in S1AP spec.

3   Proposals
In this contribution, we analyses the UE Radio Capability Handling in Control Plane solution. If RAN2 decides that the UE is not able to provide enough UE radio capability information in RRCConnectionRequest message, RAN3 needs to find a way to provide the information from MME to the eNB. One possible solution is to introduce a UE Capability request.
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