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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-18 according to SA2’s agreements.
2. Discussion on RAN3 impact of Sol-18
The intention of Sol-18 is to save the connection setup signaling by remaining the UE’s AS context at the eNB for the UE in the idle mode. 
Step1: the eNB deicdes to suspend the UE’s RRC connection

· The eNB requests the UE to suspend the RRC connection with a Resume ID. 

· The eNB also requests the MME to deactivate the S1 connection for the UE but to keep the S1AP association at the MME. 
· The eNB stores the UE Context with relevant radio interface parameters as well as S1AP association related parameters when UE has moved into the new CIoT RRC-Idle status.
Step2: the UE requests the eNB to resume the RRC connection without the service request in the NAS layer. 

Step3: the eNB requests the MME to activate the deactivated S1 connection for the UE.
Impacts on RAN3

Handle the S1 deactivation triggered by RRC suspend 
After the RRC suspend, although the UE turns into idle status, neither the eNB nor the UE remove the AS context. The MME also stores the DL TEIDs associated with the UE and eNB. With the suspended UE context, the below RRC procedures will be saved when the UE back into connected. 

-
RRC Security Mode Command

-
RRC Security Mode Complete

-
RRC Connection Reconfiguration

-
RRC Connection Reconfiguration Complete

Obervation1: A new S1AP procedure is required to suspend the S1 connection for the UE.

Obervation2: The eNB remains the UE context when the UE’s RRC connection is suspended.
Obervation3: the MME also remains the DL TEIDs associated with the UE and eNB when the UE’s RRC connection is suspended.
Handle the S1 activation triggered by RRC resume

When the UE requests the eNB to resume the RRC connection, the UE doesn’t initial the service request in the NAS layer. Further regarding to the DL TEIDs associated with the UE and eNB is resumed at the MME, the Initial UE Message is also not needed.

Obervation4: A new S1AP procedure is required to resume the S1 connection for the UE.

Obervation5: The eNB doesn’t transfer the Initial UE Message to the MME during RRC connection resume.
Based on above observations, to be summarized, the impact is provided in the Tabular-1.
Tabular-1. Overall RAN3 Impact of Sol-18
	Functions
	Message
	Analysis

	UE Context Deactivated
	UE Context Deactivated Request/ACK
	· New Class1 S1AP procedure
· It is triggered by the ‘RRC Suspend’ and ‘RRC Resume’ procedures on the radio interface. Support for storing of the UE Context information when the RRC connection is suspended and the S1AP association is kept.
· The MME remain the DL TEIDs associated with the UE and eNB when the UE’s RRC connection is suspended

	UE Context activated
	UE Context activated Request/ACK
	· New Class1 S1AP procedure
· It is triggered by the ‘RRC Resume’ procedures on the radio interface.
· The Initial UE message is not needed.


Proposal 1: It is proposed to agree the RAN3 impact in Tabular-1.
Co-deployed with Sol-2
The benefit of So1-18 is to save signaling about the security context over Uu and the bearer activation over S1.  For sol-2, there is not only no encryption requirement at the eNB side but also no bearer establishment. It seems no extra benefit to co-deployed sol-2 and sol-18.
Proposal 2: Split the study of sol-2 and sol-18 without consideration of the co-deployment scenario.
3. Conclusion 

This contribution analyzes the RAN3 impact of Sol-18 according to SA2’s agreements.
Obervation1: A new S1AP procedure is required to suspend the S1 connection for the UE.

Obervation2: The eNB remains the UE context when the UE’s RRC connection is suspended.
Obervation3: the MME also remains the DL TEIDs associated with the UE and eNB when the UE’s RRC connection is suspended.
Obervation4: A new S1AP procedure is required to resume the S1 connection for the UE.

Obervation5: The eNB doesn’t transfer the Initial UE Message to the MME during RRC connection resume.
Proposal 1: It is proposed to agree the RAN3 impact in Tabular-1.
Proposal 2: Split the study of sol-2 and sol-18 without consideration of the co-deployment scenario.
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