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1 Introduction
Regarding the objective of enhancements for mobility, the related WID is shown below:
	· Support of neighbor cell measurements and corresponding measurement triggering before RLF, using Rel‑17 (TN) NB-IoT, eMTC as a baseline. [RAN2]


In Rel-17, the corresponding enhancement in TN was discussed. And, some progress and related agreements were made as following:  

	· No enhancement is introduced to have a shorter T310 timer for mobile UEs supporting connected mode measurement.

· The configuration of the criteria for starting the measurements include a serving cell NRSRP threshold.

· NW signals two separate thresholds for intra- frequency and inter-frequency measurements.

· Confirm that early RLF for NB-IoT is not supported in Release 17.


In RAN2#119, some related agreements were made:

	· IoT NTN can use the mechanism for neighbour cell measurements in connected mode (specified in Rel-17 for NB-IoT). FFS if any enhancements are needed (e.g. triggers) for both NB-IoT and eMTC.

· RAN2 to continue working on a new time-based trigger for triggering intra and inter frequency measurements in connected mode, e.g. the serving cell is going to stop covering the current area, for both earth-moving and earth-fixed cell (FFS on distance-based trigger)

· CHO enhancements for eMTC NTN (i.e. time/timer based solution) are introduced based on the R17 NR NTN solution. FFS on location-based solution

· Measurement results reporting is not supported in Rel-18 NB-IoT NTN. 


In this contribution, we will make some consideration on the enhancement of supporting of neighbour cell measurements and corresponding measurement triggering before RLF.
2 Discussion
2.1 Distance-based trigger condition 
In the previous meeting, an FFS whether distance-based trigger is introduced is left. It is clearly that the distance-based trigger mechanism bases on the operation of positioning. However, positioning in RRC connected mode is not supported due to the limitation of UE capability. In Rel-17, the UE needs to get the latest GNSS before initiating RACH. That is, the UE cannot do GNSS operation in the time duration of RRC connected mode. Moreover, multiple positioning will cause much more power consumption. It is unadvisable to introduce distance-based trigger condition in view of the above mentioned two aspects.
Since the movement speed of user equipment can be ignored compare to that of satellite especially for the UE in the cell center, it may be meaningless to do such positioning for evaluating distance-based trigger condition. From this point of view, it is unacceptable if one trigger condition cannot work well independently. Overall, the distance-based trigger condition should not be supported.
Proposal 1: A distance-based trigger condition for neighbor cell measurement is not supported. 

2.2 Time-based trigger condition
In the last meeting, it was agreed that RAN2 to continue working on a new time-based trigger for triggering intra and inter frequency measurements in connected mode. A time-based trigger mechanism is beneficial for starting to perform the neighbour cell measurement at a reasonable time point, which makes UE complete the measurement before RLF as much as possible and avoid to prolong the neighbour cell measurement after the declaration of RLF. Upon RLF occurs, the UE can perform RRC reestablishment towards the target cell directly, which is beneficial for latency reduction.
We know that the time cost of the measurement operated on intra-frequency and inter-frequency is much different. If a common threshold is introduced for both intra-frequency and inter-frequency, it might cause lots of time left for intra-frequency measurement or cause failure to complete inter-frequency measurement before RLF. For the former consequence, it is not friendly to user experience, and also, the measurement result may be not accurate due to that the measurement is executed with more time in advance.  For the later consequence, the time taken for RRC reestablishment initialled by RLF cannot be reduced with a large degree. In addition, two separate thresholds(s-MeasureIntral, s-MeasureInter) were introduced respectively for intra-frequency and inter-frequency measurements before RLF in Rel17 (TN). Therefore, it is naturally to introduce two separate thresholds for intra- and inter-frequency measurements. 
Proposal 2: It is suggested to configure two separate thresholds for triggering intra-frequency and inter-frequency measurements.

Generally speaking, the criteria for starting the measurements is common to all UEs. It is straightforward to configure the criteria for triggering the measurements via broadcast signalling.
Proposal 3: The configuration of the criteria for triggering the measurements is provided via broadcast signalling.
2.3 RLF declaration
For NB-IoT, when timer T310 expires and RLF is declared, the UE needs to find a suitable cell to initiate RRC re-establishment. In Rel17 (TN), some solutions are proposed (e.g., early RLF, a shorter T310) in order to reduce the time taken to RRC reestablishment. However, such schemes are not introduced at last, one reason is that early RLF will have bad impact on the radio link recovery in the process of RLF. In NTN, it is possible that the RLF usually occurs at the time when the satellite moves away from the serving area. The quality of radio link deteriorates rapidly when the satellite moves away from the serving area. That is, the data transmission can be maintained in high quality till the satellite moves away from the serving area. Therefore, it is not reasonable to introduce early RLF.
Proposal 4: Early RLF is not supported.

In NTN, if the satellite moves away from the serving area before T310 expires, it is reasonable for UE to initiate RRC reestablishment, since the radio link is not possible to be recovered at that time point. And, it is not treated as the case of early RLF.
Proposal 5： When the serving satellite moves away from the serving area, the UE will perform RRC re-establishment. 
3 Conclusion

In this contribution we make some analysis on neighbor cell measurement before RLF in NTN, and made the following proposals:

Proposal 1: A distance-based trigger condition for neighbor cell measurement is not supported. 

Proposal 2: It is suggested to configure two separate thresholds for triggering intra-frequency and inter-frequency measurements.

Proposal 3: The configuration of the criteria for triggering the measurements is provided via broadcast signalling.
Proposal 4: Early RLF is not supported.

Proposal 5: When the serving satellite flies away from the serving area, the UE will perform RRC re-establishment. 
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