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1. Introduction 
At RAN #69, a new work item named Narrowband Internet of Things (NB-IOT) was approved to specify a radio access solution for cellular internet of things [1].The objective of WI NB IOT is to address improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture. 

In the LS [2], SA2 has reached agreements on CIoT architecture for NB-IOT as shown in S2-153636: for normative work, to progress Solution 2 from TR 23.720 v1.1.0 as a mandatory feature for the UE and the Network and Solution 18 as an optional feature. 
This contribution analyzes the RAN3 impact of Sol-2 according to SA2’s agreements.
2. Discussion on RAN3 impact of Sol-2
The intention of Sol-2 is to apply the control plane rather than DRB for small data transmission. 

Step1: The UE attaches to the C-SGN with a kind of data type (IP, non IP and SMS) and without activating bearer.
Step2: The C-SGN received the UE data through the S1 signaling.

Step3: The C-SGN communicates with the AS(Server) through the attached data type on behalf of the UE. 

C-SGN selection
In [2], it is stated the eNB may select C-SGN according to the UE indication or configuration. However, SA2 hasn’t clearly specified the usage of UE indication yet. Moreover, The C-SGN is more like MME+GW. It is unclear whether the MME selection or the GW selection will be reused. The current NNSF for MME is based on the received GUMMEI and S-TMSI from the UE. But the GW selection is based on TAI, APN or IP address (e.g. LGW address).
Observation1: The C-SGN selection is pending to the definition of the C-SGN.
Not DRB establishment and No AS security
In [2], it is clear that there is no DRB establishment or activation for small data transmission. The C-SGN replies the Downlink NAS Transport in response to the Initial UE Message.
Observation2: The C-SGN replies the Downlink NAS Transport msg in response to the Initial UE Message msg.
Handle "NAS small data" session
The ACK/Response indication indicates whether acknowledgment/response to the transferred IP packet is expected by the UE or not. The C-SGN uses it to decide whether immediately to releases the connection after the first small data transmission. In hence, the eNB forwards the received ACK/Response indication within the Initial UE message to the C-SGN.
Observation3: The eNB forwards the received ACK/Response indication within the Initial UE message to the C-SGN.

Small Data Packet Transfer

The eNB receives the downlink small data by the Downlink NAS Transport and transfers the uplink small data by the Uplink NAS Transport. A new NAS message format is required to support the small data transfer. The existing NAS container could be reused to support the new NAS message format. The reuse of the existing NAS PDU is naturally suitable for the existing data scheduling. 
Observation4: The existing NAS container in the Downlink/Uplink NAS Transport could be reused for the small data transfer.
S1 with C-SGN

It is not clear whether the C-SGN will follow the MME S1 feature. The non UE associated S1AP detail with the C-SGN is still not clear.
Observation5: The non UE associated S1AP detail with C-SGN is pending to the definition of the C-SGN.
Based on above observations, to be summarized, the impact is provided in the Tabular-1.
Tabular-1. Overall RAN3 Impact of sol2
	Functions
	Message
	Analysis

	The UE associated S1AP
	Initial UE Message
	·  ACK/Response Indication (Optional, to indicate whether acknowledgment/response to the transferred IP packet is expected by the UE)

	
	Initial Context Setup Request
	· Not needed

	
	E-RAB establishment related 
	· Not needed

	
	Downlink NAS Transport 
	· Reuse

· In response to the Initial UE Message

	
	Uplink NAS Transport
	· Reuse

	The non UE associated S1AP
	· The non UE associated S1AP detail with C-SGN is pending to the definition of the C-SGN.

	NNSF
	· The non UE associated S1AP detail with C-SGN is pending to the definition of the C-SGN.


Proposal 1: It is proposed to agree the RAN3 impact in Tabular-1.
Mobility Scenario
The existing MTC is often assumed as static. For IOT device with rich applications is different from the sensor underground only. The mobility scenario should be considered. However, it is not clear whether the HO functionality is required with regard the short transmission interval of the small data. Certainly, when the UE is at the edge, there might be a gap that UE cannot receive the DL data at the serving cell in the bad coverage. Without the HO functionality, whether the small data lost can be tolerant during the cell reselection is also unclear.

Proposal2: It is proposed RAN3 to discuss the mobility scenario for sol2.

3. Conclusion 

In this contribution, we continue analyze the possible issue for LWA signaling flow.

Observation1: The C-SGN selection is pending to the definition of the C-SGN.
Observation2: The C-SGN replies the Downlink NAS Transport msg in response to the Initial UE Message msg.
Observation3: The eNB forwards the received ACK/Response indication within the Initial UE message to the C-SGN.

Observation4: The existing NAS container in the Downlink/Uplink NAS Transport could be reused for the small data transfer.
Observation5: The non UE associated S1AP detail with C-SGN is pending to the definition of the C-SGN.
Proposal 1: It is proposed to agree the RAN3 impact in Tabular-1.
Proposal2: It is proposed RAN3 to discuss the mobility scenario for sol2.
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