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1 Introduction
In RAN2 #92, SA2 informed RAN2 of an LS S2-153636 [1] on their agreements about the CIoT architecture and the two types of small data transmission solutions (User Plane and Control Plane) for NB-IOT.
- SA2 would like to inform that SA2 has reached agreements on CIoT architecture for NB-IOT as shown in S2-153636.

- SA2 has agreed, 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.

- SA2 plans to start normative work at SA2#112 meeting.

This contribution aims to discuss the necessity of unique eNB Identification for resumption of UP solution when AS information is not available in the eNB.
2 Discussion
Following TR 23.720 [2], UP solution (Solution 18) can effectively support infrequent small data transmission (for IP data and SMS). The UP solution reduces the signalling overhead from 9 messages on the radio interface for legacy connection setup down to 4 messages by using RRC Connection Resume procedure. This UP solution could also improve UE battery lifetime.

Observation 1: NB-IOT UP solution can reduce signaling overhead and improve UE battery lifetime.
According to RAN2 Chairman’s note [3], the following agreements were made:
· Agree that the UE may retain the AS context in RRC_IDLE mode for UP solution. RAN2 assumes that this enhanced RRC_IDLE state is referred to as RRC_IDLE but this may be revisited. 

· Introduce a RRC Connection Suspend procedure which is used at transition from RRC_CONNECTED to RRC_IDLE state and where the UE stores the AS context;
· Introduce a RRC connection resume procedure which is used at transition from RRC_IDLE to RRC_CONNECTED and where previously stored information in the UE as well as in the eNodeB is utilized to resume the RRC connection.

· The RRC suspend procedure and the RRC resume procedure may be new procedures with new messages, or may be implemented as new IEs in existing LTE procedures. This is FFS. 

· In the message to resume, the UE provides an Identifier to be used by the eNB to access the stored information required to resume the RRC Connection. Identifier FFS
· If the resume procedure fails, e.g. if the AS context is not present, we assume that the UE initiates connection setup. It is FFS if this is done in an optimized way or not. 

In RRC Connection Suspend procedure, eNB provides the UE with an identifier, referred as 'Resume ID' that is used to address the relevant information stored in the eNB. Then the eNB sends a RRC Connection Suspend message containing ‘Resume Id’ to the UE.
In RRC Connection Resume procedure, UE uses the previously received 'Resume ID' to be referenced by the eNB to access the stored information which is required to resume the RRC Connection. The UE sends a RRC Connection Resume Request message that contains ‘Resume Id’ to the eNB.
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Figure 1. Resumption attempt with no AS info available in the eNB [2]

In the procedure, if eNB is changed from old eNB (eNB_Old) to new eNB (eNB_New), the eNB_New does not have any AS context related to the UE. Then the procedure might be failed when the UE attempts RRC Connection Resume procedure. In this case, the UE may have to fall back to initial connection setup procedure and send a NAS Service Request message again to eNB_New. Because of above reason, it has to restart previous connection procedures which may lead to battery power consumption.
Observation 2: Resumption attempt with no AS information available in the eNB may have to restart previous Connection setup procedures which cause UE battery consumption.
In order to avoid the restart of previous connection procedures, eNB_New can fetch AS context information from the eNB_Old and reuse it.
Observation 3: If new eNB can reuse AS information from old eNB then there is no need to restart previous connection procedures.

[image: image2]
Figure 2. Proposed Suspension of RRC Connection
Considering the proposed RRC Connection Suspend procedure, eNB provides the UE with a ‘Global eNB Id’ that is used to address the eNB stored AS information as well as ‘Resume Id’. The eNB sends a RRC Connection Suspend message (7) containing ‘Resume Id’ and ‘Global eNB Id’ to the UE.
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Figure 3. Proposed Resumption attempt with no AS info available in the eNB
In RRC Connection Resume procedure, UE sends RRC Connection Resume Request message to eNB. The RRC Connection Resume Request message contains the previously received 'Global eNB Id' and 'Resume Id'. If there is no AS information because of eNB change, then new eNB can search for old eNB by using the received 'Global eNB Id' and fetch AS context information from the old eNB by using the received ‘Resume Id’. After fetching the AS information, new eNB sends RRC Connection Resume Complete message to UE.
Observation 4: With ‘Global eNB Id’, new eNB can fetch AS information from old eNB. 
Proposal 1: In the resume procedure, eNB provides a ‘Global eNB Id’ to be used for fetching AS context from old eNB, if eNB is changed.
3 Summary

Observation 1: NB-IOT UP solution can reduce signaling overhead and improve UE battery lifetime.
Observation 2: Resumption attempt with no AS information available in the eNB may have to restart previous Connection setup procedures which cause UE battery consumption.
Observation 3: If new eNB can reuse AS information from old eNB then there is no need to restart previous connection procedures.
Observation 4: With ‘Global eNB Id’, new eNB can fetch AS information from old eNB.
Proposal 1: In the resume procedure, eNB provides a ‘Global eNB Id’ to be used for fetching AS context from old eNB, if eNB is changed.
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