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1   Introduction
In RAN3#NB-IoT Adhoc meeting, the UE Radio Capability Handling in Control Plane solution was discussed, and it was considered as it is pending to RAN2 that if the eNB need some UE capability information from the MME before send data over the air interface, if the eNB needs to fetch some capability in the MME,
In this contribution, we summarize the status of the UE Radio capability handling in related groups, and  propose to introduce the solution agreed by SA2 in RAN3 specs.
2   Discussion
As it was discussed in [1], 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. And it was considered as pending to RAN2 discussion that if the UE is not able to provide enough UE radio capability information in RRCConnectionRequest message, if not, the eNB may need to fetch UE radio capability from the MME.

In the last RAN2 meeting, RAN2 has decided the concept “UE capability” is also applied to NB-IoT UE, but they did not settle down the detailed content of the UE capability to NB-IoT UE, since a lot of legacy UE capabilities should be reviewed to see whether each of them is still applicable to NB-IoT UE, moreover many of them should be decided by RAN1 not RAN2. Before the content of NB-IoT UE capability is fixed, RAN2 cannot calculate its size in bit, it is FFS that if it is needed to standardize a S1 procedure for the eNB to request the capability from the MME, and vice versa.
Conclusin1: it is still FFS that if the eNB needs to send request the MME to ask for UE radio capability, pending to RAN2.

In the legacy LTE, when the UE initially attaches to the network, the MME cannot provide the UE radio capability to the eNB in the Initial Context Setup procedure since the MME does not have the info too, in this case the eNB will request the UE to transfer its radio capability to the eNB, the eNB will forward the radio capability to the MME, and then the MME will store the UE radio capability and send it back to the eNB for use via the Initial Context Setup procedure in the UE’s afterwards connections to the network. In NB-IoT CP solution, the Initial Context Setup procedure is skipped, which causes the following problems:

· The eNB does not know whether it should request the UE for the radio capability since it does not know whether the MME has known the info.
· The MME cannot provide the radio capability to the eNB even the MME knows that the eNB needs the info.
And we note that SA2 has agreed a solution to solve these problems in [2], the CR said that:

	For the EPS CIoT Optimisations, during the Attach procedure or the Tracking Area Update procedure 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 S1-AP UE CAPABILITY REQUEST 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 either a S1 UE CAPABILITY message, or, attached to the S1-AP message that carries the first downlink NAS Data PDU.


Based on this agreed CR, the following RAN3 changes are needed:
1) Introduce a S1-AP UE CAPABILITY REQUEST message
· The new procedure allows the MME to request the eNB to ask the radio capability from the UE. Upon receiving the message, the eNB will ask UE radio capability from the UE, and then upload the capability into the MME by using the existing UE Capability Info Indication procedure. 
2) MME sends UE Radio Capability in DOWNLINK NAS TRANSPORT message
· In this case, if there is downlink NAS PDU to be transmitted, the MME will provide the stored UE Radio Capability together with the NAS PDU in DOWNLINK NAS TRANSPORT message.
3) MME sends UE Radio Capability in a new S1 UE CAPABILITY message
· In this case, the MME is able to send the UE Radio Capability to the eNB, especially there is no NAS PDU needs to be transmitted in downlink direction.
Conclusion2: RAN3 needs to specify the procedures defined in SA2 agreed CR.

3   Conclusion
In the contribution, we discuss the UE capability handling issue in CP solution of NB-IoT. 

Based on RAN2 progress, it is still FFS if the eNB needs to send UE capability request to the eNB to ask for UE radio capability.
Based on SA2 progress, RAN3 needs to specify the procedure agreed in SA2, including:

1) Introduce a S1-AP UE CAPABILITY REQUEST message
2) MME sends UE Radio Capability in DOWNLINK NAS TRANSPORT message
3) MME sends UE Radio Capability in a new S1 UE CAPABILITY message
It is proposed to introduce the three listed changes into RAN3 spec, based on the agreed SA2 CR.
It is proposed to agree the corresponding CR in [3] and [4].
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