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1. Introduction 
In RAN2#115e meeting, several agreements have been made to support time assisted cell reselection as below:
Agreements via email - from offline 108 third round:
1. For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area.
2. For quasi-earth fixed cell, the broadcast “timing information on when a cell is going to stop serving the area” refers to the time when a cell stops covering the current area.
3. For quasi-earth fixed cell, specify that UE should start measurements on neighbour cells before the broadcast stop time of the serving cell, i.e. the time when the serving cell stops covering the current area, and the exact time to start measurements is up to UE implementation.

The key point is that the stop time of the serving cell can be broadcast to assist UE to do measurements on neighbour cells. Meanwhile, there is also a working assumption to further discuss location assisted cell reselection.
Working Assumption:
1. Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell, if UE has valid location information, which means location acquisition will not be triggered at UE side only for location assisted cell reselection. FFS on the details.

In this contribution, we would like to further discuss these enhancements to cell reselection.
2. Discussion 
In the legacy cell reselection procedures, the first thing is whether and how to perform measurements on neighbour cells. Currently the main principle is based on frequency priority. A UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies. As for equal or lower frequency priorities and intra-frequency, when the signal quality of serving cell is good enough, i.e. (Srxlev > SIntraSearchP and Squal > SIntraSearchQ) or (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ), UE doesn’t need to perform measurements on them.
Furthermore, in R16 the relaxed measurements have been introduced to further reduce the power consumption for idle/inactive modes. Two new conditions are used, i.e., cell edge evaluation and low mobility evaluation. With cell edge evaluation, if signal quality of serving cell is better than a pre-configured threshold, the UE is considered not to be at cell edge, then the UE may choose to perform relaxed measurements. With low mobility evaluation, if signal quality of serving cell maintains stable during a period of time, it could also choose to perform relaxed measurements.
For quasi-earth fixed cell in NTN, there is a new case when the serving cell may stop from time to time, e.g., every 20 minutes, which depends on satellite deployment. So even if the signal quality is still good enough and the corresponding conditions are met, it’s still needed for UE to perform measurements on neighbour cells so that when current serving cell disappears suddenly, UE can reselect to another cell quickly. In our view, before the stop time is reached, UE should follow legacy rules to perform neighbour cell measurements. It doesn’t mean UE doesn’t perform neighbour cell measurements before this stop time.
Observation 1: time assisted cell reselection enhancements are used to maintain timely measurements on neighbour cells in case sudden stop of serving cell, and it doesn’t mean UE doesn’t perform neighbour cell measurements before this stop time.
So, UE still needs to follow the existing rules on neighbour cell measurements, and make sure to do it before current serving cell stops in quasi-earth fixed cell.
As for location assisted cell reselection enhancements, we think current working assumption doesn’t work well. Because it is only supported “if UE has valid location information, which means location acquisition will not be triggered at UE side only for location assisted cell reselection”. Basically, if location acquisition will not be triggered at UE side only for location assisted cell reselection, the applied use cases for this enhancement will be quite limited. In NTN the main purpose of UE location information is for pre-compensation during RACH, so when RACH procedure is triggered at UE side it needs to perform location acquisition. And then, after a successful RACH, UE will be in connected mode normally, so no need to perform cell reselection; after an unsuccessful RACH, i.e. RACH failure, UE goes to RRC_IDLE again where cell reselection needs to be performed. So the application of location assisted cell reselection depends on if RACH procedure happens, i.e. if there is no RACH procedure pursued UE cannot apply location assisted cell reselection, or if the RACH doesn’t fail UE also doesn’t need to perform cell reselection.
Observation 2: the application of location assisted cell reselection depends on if RACH procedure happens, i.e., if there is no RACH procedure pursued, UE cannot apply location assisted cell reselection due to lack of location information.
Another possible way to apply location assisted cell reselection is to reuse out-of-date location information. In the working assumption, it is called “valid location information”, but how to determine if it is valid is still FFS. We think validity of location information relies on UE mobility state and the elapsed time since last acquisition of location information, e.g. if UE is in high mobility state or the elapsed time is quite long, it’s not likely to be valid. 
The legacy mobility state evaluation is based on the number of cell reselections during a period, but in quasi-earth fixed cell the cell reselection happens regularly, and UE is not likely to cross several cells quickly considering the NTN cell coverage is much larger than that of terrestrial network. Even with the evaluation method used in R16 relaxed measurement, due to the flat distribution of signal quality in NTN cells, it’s still not feasible to evaluate the mobility state accurately.
Observation 3: it’s not feasible to evaluate UE’s mobility state in NTN, so it’s hard to tell if the out-of-date location information is valid.
Based on the analysis above, UE cannot reuse out-of-date location information as it cannot determine if it’s still accurate enough. If UE doesn’t perform a RACH procedure ahead, the location assisted cell reselection cannot be done. So the location assisted cell reselection is linked to RACH, based on current working assumption without RACH ahead this enhancement is useless. 
[bookmark: _Hlk85200722]But this enhancement is used to resolve the unobvious near-far effect for idle mode, as we already agree to support location based CHO, it also would be good to support location assisted cell reselection. So we propose to allow a wider use case for it, e.g. it could depend on UE implementation to perform location acquisition, instead of forbid location acquisition only for location assisted cell reselection.
Proposal 1: it depends on UE implementation to perform location acquisition, instead of forbid location acquisition only for location assisted cell reselection.
If P1 can be agreed, we can further discuss the detail. As location assisted cell reselection is to help resolve unobvious near-far effect for idle mode, it should change the Cell Reselection criteria, i.e. UE should reselect to a nearer cell even if legacy Cell Reselection criteria is still not met.
Considering RAN2 has made the agreement to support location trigger event for CHO, we can follow the same way for cell reselection. The new condition could be “distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the neighbour cell becomes shorter than absolute threshold2.”
Proposal 2: adopt the following criteria for location assisted cell reselection:
Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the neighbour cell becomes shorter than absolute threshold2.

3. Conclusion
In this paper, we further discuss current working assumption on location assisted cell reselection, and we have the following observations:
Observation 1: time assisted cell reselection enhancements are used to maintain continuous measurements on neighbour cells in case sudden stop of serving cell, and it doesn’t mean UE doesn’t perform neighbour cell measurements before this stop time.
Observation 2: the application of location assisted cell reselection depends on if RACH procedure happens, i.e., if there is no RACH procedure pursued, UE cannot apply location assisted cell reselection due to lack of location information.
Observation 3: it’s not feasible to evaluate UE’s mobility state in NTN, so it’s hard to tell if the out-of-date location information is valid.
And we propose:
Proposal 1: it depends on UE implementation to perform location acquisition, instead of forbid location acquisition only for location assisted cell reselection.
Proposal 2: adopt the following criteria for location assisted cell reselection:
Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the neighbour cell becomes shorter than absolute threshold2.


	
	
	



