Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #114-e
R2-2105787
Online, May 19th – May 27​​th 2021
Agenda item:
8.10.3.3 (NR_NTN_solutions-Core)
Source:
LG Electronics Inc.


Title:
Further considerations on NTN CHO
Document for:
Discussion and Decision
1 Introduction

In this contribution, we discuss CHO enhancement and how to design location reporting in NTN.
2 Discussion
In RAN2#113bis-e meeting, following agreements were for NTN CHO discussion:
Agreements:

1.
Timing information in CHO execution triggering for NTN describes the time after which the UE is allowed to execute CHO to the candidate target cell.

2.
Working assumption: the timing information for CHO execution triggering in NTN is defined in the form of a timer/timers. This can be revised and a solution based on UTC/system frame number can be considered if problems are found (e.g. if the timer lacks accuracy due to RTT in NTN).

3.
The location in location-based CHO execution triggering for NTN describes the distance between the UE and the reference location of the cell (serving cell or the target cell). FFS what the reference location of the cell is (e.g cell center or other) and how this is provided to the UE

2.1 Timing information for CHO triggering condition
It was agreed to introduce the timing information after which the UE is allowed to execute CHO to the candidate target cell. In other words, CHO execution start time point of a cell was introduced. So the UE will perform measurement on the cell since the start time point and may trigger CHO if any other configured condition is satisfied. (e.g. cell quality condition).
However, if only start time point of the timing information is provided, the UE does not know until when the UE should perform measurement and evaluate CHO triggering condition for the cell. As LEO satellites appear to the UE with few hours periodicity, if end time point until which UE is allowed to execute CHO is not introduced, the UE may evaluate CHO triggering condition until the LEO satellite appears again after the revolution periodicity. Thus, the timing information provided to the UE should consist of start time point and end time point. During the time period, the UE is allowed to execute CHO to the candidate cell.

Observation 1: If only start time point of timing information is provided, the UE does not know until when the UE should perform measurement and CHO evaluation on the candidate cell. Then the UE may keep performing the measurement and CHO evaluation until the next appearance of the LEO satellite after the revolution periodicity.

Proposal 1: The timing information in CHO triggering condition consists of start time point and end time point. During the time period, the UE is allowed to execute CHO to the candidate cell. After the time period, the can stop the measurement until the next appearance.
 When the timing information for CHO triggering condition is provided, multiple cells may have each service time in which the UE is allowed to execute CHO. Thus, multiple number of candidate cell may simultaneously satisfy the CHO execution condition. In R16 eMOB, 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 because the UE may need to HO soon again if the UE triggers CHO to the cell with short remaining service time.
Proposal 2: If multiple cells within timing information satisfy CHO triggering condition, the UE triggers CHO to the candidate with longest remaining service time.

2.2 Location condition-based CHO execution
It was agreed to introduce location-based CHO triggering condition based on distance between UE and cell reference point. The simple approach to define the location-based condition may be triggering CHO if the distance is below threshold because short distance may mean that the UE is locating near the cell center (if the cell reference point is cell center). However, in this scenario, also multiple cells may satisfy the location-based CHO triggering condition. (e.g. when CHO configuration is received, already multiple cells are within the distance.) In this case, similarly with the time-based condition, it may be better to execute CHO to the candidate cell with shortest distance between UE and cell reference point.
Observation 2: Simple approach to define the triggering condition may be UE executes CHO if distance between UE and cell reference point is below a threshold. In this scenario, if multiple cells satisfy the location-based CHO triggering condition, it may be better to execute to the candidate cell with shortest distance.
However, the candidate cell with shortest distance may not be always best cell to execute CHO. Shortest distance may mean that the cell is the closest cell to the UE, but the cell may be moving further from the UE. In this case, if another candidate cell is at further location but moving closer to the UE, then UE would be better to execute CHO to this cell. From UE’s perspective, not only distance from the UE but also how long the UE can access to the cell is important.
Observation 3: The shortest distance may not be always best condition to execute CHO because another CHO candidate cell with longer distance may provide longer service time to the UE if the cell is moving closer to the UE.

Proposal 3: RAN2 to discuss how to define location-based CHO triggering condition.
2.3 Combination of CHO triggering conditions
If time-based and location-based CHO triggering conditions are defined, the next step is 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 or location condition for CHO execution, it may be no use if its measured cell quality is bad. Thus, regardless of existence of time/location condition, the cell quality condition should be satisfied to execute CHO to the candidate cell. In other words, cell quality condition should be mandatorily configured in the CHO execution condition

Proposal 4: In the NTN CHO configuration, cell quality condition should be mandatorily configured in the CHO triggering condition.
In addition to the cell quality condition, time or location condition can be optionally configured. If time condition is configured, the UE performs measurements on the candidate cell within the given timing information and triggers CHO if the cell quality condition is satisfied. (It is FFS whether additional time condition is needed, such as threshold for remaining service time) If location condition is configured, UE calculates the distance based on the provided trace of cell reference point, and perform measurements and CHO evaluation if the distance satisfies the location condition, and then executes CHO if the cell quality condition is satisfied based on the measurement results.
Proposal 5: In addition to the cell quality condition, time condition or location condition can be optionally configured.
2.4 Location reporting in NTN
 In RAN2#112 meeting, reporting of UE location information was also discussed:

	Proposal 3.1: Permission from UE is needed for the network to collect the UE location information for the purpose other than SON/MDT. If the UE location information is collected for other purpose, the UE consent for SON/MDT cannot be reused and a similar but independent procedure for permission should be considered.

· Nokia thinks this is not needed (RAN2 will not work on this) and we don't need to spend time to discuss this.  

· Ericsson also thinks we cannot agree this.

Proposal 3.2: The UE  location information report should be supported in NTN 

· Apple would like to make this optional.


Based on the offline discussion, the purpose of the UE location reporting may be, from network’s perspective, mobility and service continuity handling, measurement configuration, registration area management and paging, enforce country-specific policies, and scheduling. As basic purpose of measurement reporting is also provide mobility configuration or CA/DC setup to UEs, it seems desirable that the UE location information is piggybacked to the measurement reporting message. Then no additional signaling message needs to be newly designed.
Proposal 6: For UE location reporting to the network, the UE location information is piggybacked to the measurement report message.

As purpose of the location reporting is to inform the UE location information to the network, UE location-based location reporting may be considered. For example, UE triggers location reporting when UE location is changed more than a configured threshold distance from the lastly reported location. However, NTN cell coverage size is very big and the satellites move few kilometers per second, it can be assumed that the UE mobility is ignorable. Therefore, UE location-based location reporting is not necessary and periodic reporting seems enough. The network can acquire enough accurate UE location information if the network configures periodic timer to trigger UE location reporting.
Observation 4: UE location-based condition for location reporting (e.g. trigger location reporting based on UE location change) seems not necessary because UE mobility is ignorable compared with NTN cell coverage size and LEO satellite movement speed. If periodic timer for UE location reporting is configured, the network can acquire enough accurate UE location information.
Proposal 7: Do not introduce new UE location-based condition for UE location reporting.
Simple approach to design triggering condition of UE location reporting may be, in each measurement reporting configuration, the network indicates whether the UE needs to include the UE location information upon measurement reporting. Based on this approach, the UE location information may be piggybacked to the measurement reporting which is triggered periodically or when cell quality of certain cell becomes better or worse than a threshold. Additionally, in order to avoid too frequent UE location reporting, minimum guard time may be considered so that the UE does not include the UE location information in the measurement reporting if more than the guard time has not elapsed since the last UE location reporting. This UE location information request may be configured as per-measObject, or per-reportConfig, or per-measId. This granularity can be discussed further.
Proposal 8: For UE location reporting, the network configures to include the UE location information in the measurement reporting configuration.
However, if the UE location information is only piggybacked to the measurement reporting, the UE location information can be only reported if measurement reporting is triggered. Therefore, if the network wants immediate UE location reporting, explicit request may be needed. Then, explicit request could be considered in such as UEInformationReq message so that the UE includes the UE location information in the UEInformationResponse message.
Observation 5: The network may want immediate UE location reporting, rather than waiting for UE location information included in the measurement reporting message.
Proposal 9: Discuss whether explicit request by the network to immediately report UE location information is needed, in such as UEInformationReq message.
In addition to existing GNSS positioning reporting procedure (e.g. LPP procedure), what kind of NTN-specific UE location information should be included in the UE location reporting. It seems not RAN2 discussion scope, so LS to other group can be considered.
Proposal 10: Discuss what kind of NTN-specific UE location information can be included in the UE location reporting. Consider sending LS to other WG to define contents of the UE location information for NTN.
3 Conclusion
In conclusion, we propose the followings:
Observation 1: If only start time point of timing information is provided, the UE does not know until when the UE should perform measurement and CHO evaluation on the candidate cell. Then the UE may keep performing the measurement and CHO evaluation until the next appearance of the LEO satellite after the revolution periodicity.

Proposal 1: The timing information in CHO triggering condition consists of start time point and end time point. During the time period, the UE is allowed to execute CHO to the candidate cell. After the time period, the can stop the measurement until the next appearance.
Proposal 2: If multiple cells within timing information satisfy CHO triggering condition, the UE triggers CHO to the candidate with longest remaining service time.

Observation 2: Simple approach to define the triggering condition may be UE executes CHO if distance between UE and cell reference point is below a threshold. In this scenario, if multiple cells satisfy the location-based CHO triggering condition, it may be better to execute to the candidate cell with shortest distance.
Observation 3: The shortest distance may not be always best condition to execute CHO because another CHO candidate cell with longer distance may provide longer service time to the UE if the cell is moving closer to the UE.

Proposal 3: RAN2 to discuss how to define location-based CHO triggering condition.
Proposal 4: In the NTN CHO configuration, cell quality condition should be mandatorily configured in the CHO triggering condition.

Proposal 5: In addition to the cell quality condition, time condition or location condition can be optionally configured.

Proposal 6: For UE location reporting to the network, the UE location information is piggybacked to the measurement report message.

Observation 4: UE location-based condition for location reporting (e.g. trigger location reporting based on UE location change) seems not necessary because UE mobility is ignorable compared with NTN cell coverage size and LEO satellite movement speed. If periodic timer for UE location reporting is configured, the network can acquire enough accurate UE location information.
Proposal 7: Do not introduce new UE location-based condition for UE location reporting.

Proposal 8: For UE location reporting, the network configures to include the UE location information in the measurement reporting configuration.

Observation 5: The network may want immediate UE location reporting, rather than waiting for UE location information included in the measurement reporting message.

Proposal 9: Discuss whether explicit request by the network to immediately report UE location information is needed, in such as UEInformationReq message.
Proposal 10: Discuss what kind of NTN-specific UE location information can be included in the UE location reporting. Consider sending LS to other WG to define contents of the UE location information for NTN.
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