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Introduction
In the previous RAN2 meeting [1] and email discussion [2], for mobility enhancement in NB-IoT, connected mode mobility was discussed but there was no applicable proposal except mobility triggering by RLF. 
	Agreements:
1 Mobility is triggered by RLF

2 RLF triggers RRC Connection Re-establishment 


In this document, we discuss UE based mobility with an association of RRC Connection re-establishment procedure in RRC_CONNECTED state.
Discussion
As RAN2 has previously discussed, in NB-IoT, it was agreed that UE connected mobility is supported by radio link failure (RLF) which triggers RRC Connection Re-establishment. Under the current LTE specification, UE based mobility in RRC_CONNECTED is supported by RRC connection re-establishment procedure for only abnormal situation handling (i.e., RLF triggers RRC connection re-establishment procedure so that UE based mobility is supported for cell selection). Thus, in this current mobility condition, UE should wait until the UE has radio link problem even though the UE itself is able to be aware of how the serving cell quality is going on. In perspective of power consumption and data throughput, this is not efficiency way to the NB-IoT UE.   

Observation: For UE based mobility, it is not efficient that a UE should wait until its radio link problems are detected.

For NB-IoT, UE based mobility in RRC_CONNECTED could be easily supported by improving RRC connection re-establishment procedure. As improving RRC connection re-establishment procedure, we propose that UE performs connection re-establishment towards a neighbour cell, without the legacy conditions of RLF when a NB-IoT UE detects its serving cell is keep going worse. It means that RRC layer performs the detection procedure of RLF without any legacy condition related to radio link problems (e.g., T310 expiry, T312 expiry, RLC max retransmission problem, MAC RA problem etc.). 
Proposal 1: UE declares RLF to support UE based mobility to move toward a better cell without any radio link problems. 
In our view, UE may unnecessarily move to a target cell even though the source cell quality is sufficient. In addition, the UE may just come back to the bad source cell in case of that there is never any better neighbor cell. In order to avoid such undesired situations, we propose that a NB-IoT UE initiates RRC connection re-establishment towards a better neighbor cell with some part of connected measurement handling. If the NB-IoT UE is able to measure one or more neighbor cell with the serving cell in connected state, the UE can performs the UE based mobility with more efficiency and more accuracy.

Proposal 2: For NB-IoT, UE performs some parts of connected measurement to support better UE based mobility.
If we agree the proposal 2, following measurement conditions will be help to support the connected mobility. 

· Event A2 condition: Serving becomes worse than threshold.
· Event A3 condition: Neighbour becomes offset better than the serving cell.
Thus, for the NB-IoT, if the entry condition applicable for Event A2 and Event A3 are fulfilled for one or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for this event, the UE declares RLF to move toward the target cell without measurement reporting.
To save UE power consumption, the NB-IoT UE may use s-Measure value which means the source cell quality threshold whether or not the UE is required to perform measurements of intra-frequency, inter-frequency. When the source cell quality is worse than the s-Measure value, the NB-IoT UE starts to measure event A2 or A3 configuration.
Proposal 3: When the entering conditions of A2 & A3 event are fulfilled only if the serving cell quality becomes lower than a certain threshold, the UE declares RLF to move toward the target cell without measurement reporting.
Accordingly, a simple example is described in Figure 1, and we propose the following change to TS 36.331.
Proposal 4: RAN2 is kindly asked to approve associated CRs (R2-170xxxx & R2-170xxxx).
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Figure 1 An example of connected mobility enhancement
Conclusion

In conclusion, we propose the followings: 
Observation: For UE based mobility, it is not efficient that a UE should wait until its radio link problems are detected.

Proposal 1: UE declares RLF to support UE based mobility to move toward a better cell without any radio link problems. 
Proposal 2: For NB-IoT, UE performs some parts of connected measurement to support better UE based mobility.
Proposal 3: When the entering conditions of A2 & A3 event are fulfilled only if the serving cell quality becomes lower than a certain threshold, the UE declares RLF to move toward the target cell without measurement reporting.
Proposal 4: RAN2 is kindly asked to approve associated CRs (R2-170xxxx & R2-170xxxx).
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