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1. Introduction
In last meeting no conclusion was reached on mobility enhancement and an email was initiated [1]. In this contribution, we discuss our consideration on the issue.

2. Discussion
2.1. CP solution
CP solution is 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, with smart realization and fine network deployment, RLF or cell change rarely happen in connected mode for CP solution.
Observation 1: RLF or cell change rarely happen in connected mode for CP solution
If the UE detects RLF, UE goes to RRC idle mode and triggers NAS recovery procedure directly in R13 as security is not activated for CP solution. Considering the time of cell selection, the time for the UE to trigger NAS recovery procedure can be ignorable. In addition, if RRC connection reestablishment procedure is introduced to avoid NAS recovery, the signaling overhead in Uu is the same as RRC connection establishment procedure in R13. No significant improvement can be seen for connected mode mobility enhancement for CP solution. However, in RRC connection reestablishment procedure a valid short MAC-I needs to be provided to the target eNB to verify the UE. Security issues would be introduced which may need the participation of SA3.
Observation 2: If RRC connection reestablishment procedure is introduced for mobility enhancement for CP solution, security issues need to be considered and no significant improvement can been seen.
Proposal 1: It is unnecessary to introduce mobility enhancement for CP solution.
2.2. UP solution
For UP solution, the probability of RLF or cell change during connection mode would be higher than that of CP solution. 
If the UE changes to another cell before RLF, the following advantages are introduced:

· Power consumption reduced as the UE works with a better radio link;
· The interruption time would be reduced. With R13 mechanism, the interruption time includes RLF detection, cell selection, SIB acquisition and message exchanges. The time for the UE to search a target cell during cell selection of RRC connection reestablishment Tsearch = 0 ms if the target cell is known. If the target cell is unknown and signal quality is sufficient for successful, cell detection on the first attempt Tsearch = 80 ms. Otherwise, Tsearch = [1400] ms if Q ( -6dB or, Tsearch = [14800] ms if -15dB ≤ Q < -6dB [2]. Intra-frequency and inter-frequency measurements are not allowed in R13 connected mode for NB-IoT. Tsearch might be long. If the UE changes to another cell before RLF with suitable measurements, the interruption time would be reduced especially for the time of cell selection during RRC connection reestablishment.
There are two options for connected mode mobility enhancement before RLF [1]:

Option 1: UE based mobility

In this option, cell reselection is performed and during connected mode. If the UE reselects another cell, it performs RRC connection re-establishment.

Option 2: NW based mobility

In this option, measurement report and legacy handover procedure is reused for UP solution.

If the UE is in deep coverage, information changes between the UE and the source cell needs to be transmitted with a large number of repetitions. The UE power consumption and signaling overhead for option 2 are more than that of option 1.
Proposal 2: UE based mobility for connected mode mobility should be used for UP solution, i.e. cell reselection is performed and RRC connection re-establishment is triggered to the target cell.
3. Conclusion

In this contribution, mobility enhancements are discussed from CP solution and UP solution respectively. And it is proposed:
Observation 1: It is not frequent that RLF or cell change would happen during connected mode with CP solution.
Observation 2: If RRC connection reestablishment procedure is introduced for mobility enhancement with CP solution, security issues would be considered without a significant improvement.

Proposal 1: Nothing is introduced for connected mode mobility with CP solution.

Proposal 2: For UP solution, UE based mobility for connected mode mobility is introduced, i.e. cell reselection is performed and RRC connection re-establishment is triggered to the target cell.
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