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1 Introduction

In this contribution, we discuss remaining CHO issues and NTN-TN mobility.
2 Discussion
In RAN2#114-e meeting, following agreements were made in the connected mode discussion:
Agreements via email (from offline 104):

1. Support CHO location trigger as the distance between UE and a reference location which may be configured as the serving cell reference location or the candidate target cell reference location. FFS if combination can be allowed.

2. The reference location for the event description is defined as cell center.

Agreements online:

1. For CHO, joint configuration of location and RSRP as well as time and RSRP triggers are supported.

2. For idle mode reselection, based on configuration NTN UE can prioritise TN over NTN. Configuration details FFS

Agreements via email (from offline 104 - second round):

1. CHO time trigger event is defined as time duration [t1, t2] associated for each CHO candidate cell. The UE shall execute CHO to that candidate cell during the time duration, if all other configured CHO execution conditions will apply and there is only one triggered candidate cell.

2. Same CHO trigger conditions and RRM events can be used within NTN and NTN-TN mobility provided these are supported by the UE. NTN-TN means both “from NTN to TN (hand-in)” and “from NTN to TN (hand-in) and from TN to NTN (hand-out)". FFS for enhancements.
2.1 NTN-TN mobility in connected mode
As same CHO trigger conditions can be used for NTN-TN mobility, time-based condition or location-based condition can be used for NTN-TN mobility. Therefore, when a UE is located around TN-NTN boundary area, the network can configure the location condition to trigger the measurement on TN and NTN. Thus, no additional enhancement is needed for NTN-TN mobility. 

Observation 1: When UE is at NTN-TN boundary, the mobility from NTN to TN or from TN to NTN can be triggered according to UE location information. Thus, no additional enhancement for NTN-TN mobility is needed.
Proposal 1: De-prioritize the enhancement TN-NTN mobility in connected mode.
2.2 Time condition-based CHO
It was agreed to introduce time duration [t1, t2] during which the UE shall execute CHO. Then we should decide how to configure the conditions with existing cell quality condition. In R16 eMOB, only cell quality was CHO triggering condition. In NTN, even if a candidate cell satisfies time condition for CHO execution, the UE should not execute CHO to the cell if its measured cell quality is bad, because the cell might not provide stable NTN service. Thus, regardless of existence of time condition, the cell quality condition should be satisfied to execute CHO to the candidate cell in NTN. In other words, cell quality condition should be mandatorily configured in the CHO execution condition and the time condition can be additionally configured.
Proposal 2: In NTN CHO configuration, cell quality condition is mandatory and time condition is optional.

It was agreed to define time duration [t1, t2] for time condition of CHO:
1. CHO time trigger event is defined as time duration [t1, t2] associated for each CHO candidate cell. The UE shall execute CHO to that candidate cell during the time duration, if all other configured CHO execution conditions will apply and there is only one triggered candidate cell.

To execute CHO in a time period, CHO evaluation should be preceded and the evaluation is based on the measurement results, as specified in TS 38.331 S5.3.5.13.4. Therefore, in order to execute CHO to the candidate cell during the time period, the UE shall perform CHO evaluation of the cell during the time period based on the measurement results. If our proposal 2 is agreed, cell quality condition should be configured together with the time period. Therefore, based on the measurement results, the UE shall execute CHO to the candidate cell if the CHO evaluation satisfies the cell quality condition.
Proposal 3: For the time condition-based CHO, if cell quality condition and time period [t1, t2] is configured in CHO configuration, the UE performs CHO evaluation of the cell during the time period based on the measurement results and the UE shall execute CHO to the cell if the cell quality condition is satisfied as a results of CHO evaluation.
It is possible that service time period of multiple CHO candidate cells overlap. In this case, multiple CHO candidate cell may satisfy the cell quality condition simultaneously. (e.g. earth-fixed beam steers to the new serving area, or earth-moving beam coverage is getting closer to the UE) In R16 enhance mobility, it is up to UE implementation which cell to execute CHO if multiple candidate cell satisfy the triggering condition. However, in NTN, it would be better to trigger CHO to the candidate cell with longest remaining service time period because the UE may need to perform handover again soon if the UE triggers CHO to the cell with short remaining service time period.

Proposal 4: If multiple cells satisfy the CHO triggering condition simultaneously, the UE triggers CHO to the candidate cell with longest remaining service time period.
2.3 Location condition-based CHO
 It was agreed to support location condition for the CHO as the distance between UE and cell center of serving cell or neighbor cell. Similar reason with time condition, even if the candidate cell satisfies the location condition, it is no use if the cell quality condition is not satisfied. Thus, regardless of existence of location condition, the cell quality condition should be satisfied to execute CHO to the candidate cell in NTN. In other words, cell quality condition should be mandatorily configured in the CHO execution condition and the location can be additionally configured.

Proposal 5: When location condition is configured in CHO configuration, cell quality condition is mandatory and location condition is optional.

For the location-based CHO triggering condition, we can consider the distance between UE and cell center of the CHO candidate cell for the CHO execution condition of the candidate cell. If the distance is below a threshold, it might mean that the UE is stably inside the cell coverage. (This condition can be more important in earth-moving beam case because the UE may get out from the cell coverage) Thus, based on same approach with the time condition-based CHO, the UE shall perform CHO evaluation if the distance between UE and the cell center of the candidate cell is lower than a threshold, based on the measurement results. While the CHO evaluation, the UE shall execute CHO to the candidate cell if the measured cell quality condition is satisfied.
Proposal 6: The UE shall perform CHO evaluation while the distance between the UE and the cell center is lower than a threshold, based on the measurement results. If the CHO evaluation satisfies the cell quality condition, the UE executes CHO to the cell.
3 Conclusion
In conclusion, we propose the followings:
Observation 1: When UE is at NTN-TN boundary, the mobility from NTN to TN or from TN to NTN can be triggered according to UE location information. Thus, no additional enhancement for NTN-TN mobility is needed.
Proposal 1: De-prioritize the enhancement TN-NTN mobility in connected mode.
Proposal 2: In NTN CHO configuration, cell quality condition is mandatory and time condition is optional.

Proposal 3: For the time condition-based CHO, if cell quality condition and time period [t1, t2] is configured in CHO configuration, the UE performs CHO evaluation of the cell during the time period based on the measurement results and the UE shall execute CHO to the cell if the cell quality condition is satisfied as a results of CHO evaluation.
Proposal 4: If multiple cells satisfy the CHO triggering condition simultaneously, the UE triggers CHO to the candidate cell with longest remaining service time period.
Proposal 5: When location condition is configured in CHO configuration, cell quality condition is mandatory and location condition is optional.

Proposal 6: The UE shall perform CHO evaluation while the distance between the UE and the cell center is lower than a threshold, based on the measurement results. If the CHO evaluation satisfies the cell quality condition, the UE executes CHO to the cell.

References

[1] 3GPP TR 38.821 “Solutions for NR to support non-terrestrial networks (NTN)”, V16.0.0 (2019-12)

3/3

