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1. Introduction

In RAN#72, RAN agreed a new WI for [1] Enhancements of NB-IoT. The following requirements are related to RAN3. 

	Multicast:

· Extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT [RAN2 lead, RAN1, RAN4, RAN3] 

· Introduction of necessary enhancements to support narrowband operation, e.g. support of NPDCCH, and coverage enhancement, e.g. repetitions

Non- Anchor PRB enhancements
· Support transmission of NPRACH on a non-anchor NB-IoT PRB [RAN2,RAN4] 

· Support transmission of paging on a non-anchor NB-IoT PRB [RAN2, RAN1,RAN3]

Mobility and service continuity enhancements
· Enhancement(s) to connected mode mobility in order to improve service continuity and avoid NAS recovery for both CP and UP solutions without the increasing of UE power consumption.   [RAN2, RAN3, RAN4].


In this contribution, we will discuss the potential solutions for mobility enhancement, analyze the RAN3 impact, and provide our observations and proposals.

2. Discussion
2.1 CP Enhancement
In Rel-13 CP solution, RRC connection re-establishment is not supported. NAS recovery may be used in case of RLF occurs.

For CP solution, it is usually used for infrequent small data transmissions. In addition, there is a release assistance indication in NAS message to assist the network to early release RRC connection. Therefore, it is not frequent that cell change would happen during connected mode for CP solution.  Connected mode mobility enhancement is not necessary for CP solution.

Proposal 1:  Connected mode mobility enhancement is not necessary for CP solution.
2.2 UP Enhancement
Rel-13 status:

In Rel-13 UP solution, if UE moves in the connected mode, RLF may be detected when UE moves to the edge of the serving cell, RRC connection re-establishment procedure is triggered. If the target cell belongs to the same eNB as the source cell, RRC connection re-establishment is successful. However, the context fetch triggered by RLF indication procedure is not supported in R13 NB-IoT. If the target cell belongs to a different eNB with the source cell, RRC connection reestablishment procedure would be failure as the target eNB does not have a valid UE context. Then the UE may trigger NAS recovery procedure. 
Observation 1: In Rel-13, connected mobility for UP solution is supported by RLF, RRC Connection re-establishment, and may also include NAS recovery.

Rel-14 potential enhancement:

In order to improve service continuity and avoid NAS recovery for UP solution, both UE and NW based connected mode mobility approaches were proposed:

· Option 1: UE based mobility in RRC Connected i.e. cell reselection is triggered when the condition is fulfilled 

· Option 2: NW based mobility i.e. measurement reporting and handover
The two options are all based on the connected mode measurement. Compared to the UE based solution, the network based solution requires the measurement report and handover procedure, this will increase the signalling load and may leads to high power consumption due to the measurement reporting and associated handover execution procedure. UE based solution could be connected mode cell re-selection, it can be supported by the connected mode measurement and RRC connection re-establishment in the target cell if the conditions are fulfilled. 
Proposal 2: UE based mobility is preferred, and it could be supported by RRC connection re-establishment procedure.
In case of inter-eNB mobility, the target eNB needs to get the UE context from the old eNB, the context fetch triggered by RLF indication procedure should be further enhanced. Thus in X2, Handover Request should be enhanced to support the transfer of UE context between the old and new eNBs. Note the UE context retrieval procedural new introduced for NB-IoT could not be used to transfer the UE context in this scenario, as the lack of Resume ID in the connected mode.
Proposal 3: Context fetch triggered by RLF indication procedure should be enhanced to support UE context transfer for NB-IoT.

3. Conclusion
This contribution discusses the potential solutions for connected mode mobility enhancement and provides the following observations and proposals:
Proposal 1:  Connected mode mobility enhancement is not necessary for CP solution.

Observation 1: In Rel-13, connected mobility for UP solution is supported by RLF, RRC Connection re-establishment, and may also include NAS recovery.

Proposal 2: UE based mobility is preferred, and it could be supported by RRC connection re-establishment procedure.
Proposal 3: Context fetch triggered by RLF indication procedure should be enhanced to support UE context transfer for NB-IoT.
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