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1. Introduction 
In RAN3#90AH, several open issues are sent to SA2 for guideline. At SA2 #113, some of open issues have been replied or confirmed, e.g. the S1 release and the multiple UL data. This contribution continues to analyze the RAN3 impact of the control plane CIOT optimization according to SA2’s working assumptions.
2. Discussion
2.1 S1 release
	S2-160909

11. If step 10 is executed then Downlink data are encapsulated in a NAS PDU and sent to the eNB in a S1-AP Downlink Message. For IP PDN type PDN connections configured to support Header Compression, the MME shall apply header compression before encapsulating data into the NAS message.  If the Release Assistance Information was received with Uplink data and it indicated that Downlink data was expected, it means that the next downlink packet following the sending of the Release Assistance Information is the last packet of the application layer data exchange, then for this case the MME sends a S1 UE Context Release Command immediately after the the S1-AP message including the Downlink data encapsulated in NAS PDU so that the  eNodeB shall release the RRC connection after successfully sending data to the UE.
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Fig1. Last DL data transmission procedure
If the DL data is the last data, after sending the last DL NAS Transport, the MME sends the UE Context Release Command subsequently. At the eNB side, when the eNB receives the UE Context Release Command, the eNB will understand the latest received DL NAS Transport is the last DL Data. In hence, the release message works as an indicator of the last DL data to the eNB. By implementation, no matter the DL data is the last data or last NAS signaling, the eNB could continue to deliver it to the UE. 
Furthermore, there is no failure case for the UE context Release procedure. The MME releases the UE bearer between the MME and the SGW before sending the UE Context Release Command. It doesn’t matter whether the MME receives the UE Context Release Complete. 

Proposal1: The MME is well in charge of the S1 release for control plane CIOT optimization and there is no enhancement requirement for the eNB.

2.2 Second UL data in case of no receiving DL NAS Transport
After sending the initial UE message, if neither Downlink NAS Transport nor Initial Context Setup Request is received, the eNB will recognize the S1 logical UE associated connection is not established yet. Under this scenario, except for the Initial UE Message, the other UE associated S1 signalling shouldn’t be sent to the MME by the eNB.

Observation1: When S1 logical UE associated connection is not established, except for the initial UE message, the other UE associated S1 signalling shouldn’t be initiated.
SA2 has confirmed that it is a valid scenario that more than one uplink NAS data PDU can be sent without reception of any downlink NAS data PDU.
If the first UL data has no ACK or response, in order to send the second UL data, when the first UL data is transferred, the UE should not indicate the release assistant information. Otherwise, the MME will release the UE connection after sending the first UL data. Without the release assistant information, in the view of the MME, it doesn’t know whether there is DL ACK data for the sent UL data or whether there is more subsequent UL data from the UE. 

The eNB is also transparent to this situation. After sending the first UL NAS PDU, when the eNB receives the second uplink NAS PDU and doesn’t receive any downlink NAS PDU yet, the eNB cannot differentiate the cases as follows:

· Case1: the UE transfers the second uplink NAS PDU before receiving the downlink NAS PDU in response to the first uplink NAS PDU.

· Case2: the UE transfers the second uplink NAS PDU after the first uplink NAS PDU without ACK/response.
For case1, as shown in fig2, before receiving the DL NAS Transport message, the eNB should only apply the Initial UE Message to transfer the NAS PDU to the MME since without the MME UE S1AP ID, the S1-C UE connection is assumed to be not established yet, the other UE associated S1 signalling shouldn’t be applied over S1-C. Subsequently, if the DL NAS Transport is received, the S1-C UE connection is established, the UL NAS Transport could be applied to transfer the later NAS PDU.
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Fig2. Last DL data transmission procedure

For case2, the initial UE message should also be reused to send the consecutive uplink NAS PDU by the eNB. 

Proposal2: Before receiving the DL NAS Transport, the eNB should send the consecutive UL data to the MME by the Initial UE Message.

2.3 UE Radio Capability Stored At MME
S2-160769 would like to introduce a class1 signaling for the MME to obtain the UE radio capability in case there is no the Initial Context Setup Request.  However, the UE radio capability is used by the eNB. The intention of storing the UE radio capability at the MME is to alleviate the Uu overhead of the enquiry of the UE radio capability. 

By now, for control plane CIOT optimization, the usage of the UE radio capability is still pending to RAN2. It is also not clear how the eNB obtains the radio capability from the UE. It is possible for the eNB to obtain the UE radio capability for NB IOT as follows:
Case1: the eNB estimates the UE as NB IOT capable according to that the UE access to the NB IOT. 

Case2: the eNB obtains the UE radio capability for NB IOT during the RRC Connection Setup procedure.
Case3: the eNB enquiries the UE radio capability for the NB IOT from the UE Capability Enquiry procedure.

Case4: the eNB stores the UE radio capability to the MME and obtains it back.

If either case 1 or case2 is confirmed by RAN2, it means the eNB always obtain the UE radio capability for NB IOT from the UE. It is not necessary to store the UE radio capability for NB IOT at the MME.
If it is necessary to store the UE radio capability for NB IOT at the MME, the eNB could upload the UE radio capability to the MME by the UE Capability Info Indication message and download it back by the DL NAS Transport message. If there is no radio capability in the DL NAS Transport and the eNB needs the UE capability, the eNB could enquiry the UE radio capability from the UE and upload the UE radio capability to the MME.

In hence, it is not necessary to introduce a S1 procedure for the MME to require the eNB to obtain the radio capability for NB IOT.

Proposal3: It is not necessary to introduce a S1 procedure for the MME to require the eNB to enquiry the radio capability for NB IOT.
Observation2: It is still pending to RAN2 for whether it is necessary to store the UE radio capability for NB IOT at the MME.
3. Conclusion 

This contribution analyzes the RAN3 impact of the control plane CIOT optimization according to SA2’s working assumptions.
Proposal1: The MME is well in charge of the S1 release for control plane CIOT optimization and there is no enhancement requirement for the eNB.

Observation1: When S1 logical UE associated connection is not established, except for the initial UE message, the other UE associated S1 signalling couldn’t be initiated.

Proposal2: Before receiving the DL NAS Transport, the eNB should send the consecutive UL data to the MME by the Initial UE Message.

Proposal3: It is not necessary to introduce a S1 procedure for the MME to require the eNB to enquiry the radio capability for NB IOT.

Observation2: It is still pending to RAN2 for whether it is necessary to store the UE radio capability for NB IOT at the MME.
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