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1 Introduction
During the post-116bis email discussion, remaining RRC open issues are collected and listed in [1]. As per the guidance from the rapporteur and the chair, Issues 6-10 can be handled via company contributions.

In this contribution, we provide our views on Issues 6-10, which are related to CHO.
2 Discussion
The open issue 6 is shown as follows

	Open issue 6: duration is not defined for time based CHO trigger



condEventT1-r17






SEQUENCE {

            t1-Threshold-r17                                INTEGER (0..549755813887),     

            duration-r17                                    INTEGRE (ValueFFS)       

        }


For the time based CHO trigger, the entering condition and leaving condition is “Mt > Thresh1” and “Mt > Thresh1 + Duration” respectively, where Mt is the time measured at UE, and [Thresh1, Thresh1 + duration] represents the time interval for the UE to perform HO. When duration is 0, the entering and leaving conditions are meaningless. Hence, the minimum value of duration-r17 should be 1 instead of 0.
For the max value of duration-r17, both earth moving cell and quasi-earth fixed cell scenarios should be taken into consideration. According to TR 38.821, for LEO transparent payload, the satellite speed is 7.56 km/s, the maximum cell diameter is 3500km (i.e. HEO). For earth moving cell scenarios, the serving time of the cell from the moment it covers the UE to the moment it leaves the UE is about 463s, which can be rounded up to 500s. If the time-based CHO is configured soon after the UE is covered by the satellite, the maximum duration can be configured as 500s. For the quasi-earth fixed cell, since the upcoming cell covers the same area as the current serving cell, the serving cell can configure time-based CHO towards the upcoming cell to the UE when there is not much remaining serving time. In other words, there is no need for a large value for the CHO duration for quasi-earth fixed cell scenarios and 500s is definitely enough. Considering the unit of duration-r17 is preferably the same as t1-Threshold-r17, and t1-Threshold-r17 follows the same format of timeInfoUTC in SIB9 which is in the units of 10ms, the max value of duration-r17 can be 500s / 10ms = 50000. 
Therefore, the type of duration-r17 can be INTEGER (1..50000).
Proposal 1: The type of duration-r17 can be INTEGER (1..50000).
The open issue 7 is shown as follows

	Open issue 7: Procedural text may need to be updated in 5.3.5.13.4
Conditional reconfiguration evaluation


Considering layer3 filtering and timeToTrigger are not applied to time and location based event, the updated procedural text is shown in Annex 1.

Proposal 2: The Procedural text can be updated as shown in Annex 1.
The open issue 8 is shown as follows

	Open issue 8: Is the network allowed to configure location-based CHO and time-based CHO simultaneously?


In R16, the network can only configure one CHO configuration for each candidate cell. In our understanding, NTN can also use the same principle. Both the location based CHO and time based CHO is used to improve the robustness of handover. In our understanding, for the moving cell, the network needs to know the UE location to configure the T1 and T2 in the time based CHO, which has the same effect as location based CHO, therefore no need to configure both. For the quasi-earth fixed cell, we think the time based CHO is more efficient than the location based CHO, because the new cell will cover the same area with the previous cell. For the GEO cell, we think only location based CHO will be used because the satellite is serving the same area continuously. Therefore in our understanding the network does not need to configure the time based CHO and location based CHO for the same candidate cell.  

Also the max number of candidate cell (i.e. maxNrofCondCells) is limited due to the memory and proceeding requirement in R16. If RAN2 wants to support joint configuration of the location based CHO and time based CHO for the same candidate cell, it will reduce the number of candidate cells that can be configured. Therefore the network should not simultaneously configure the location based CHO and time based CHO for the same candidate cell.
Proposal 3: The network does not simultaneously configure the location based CHO and time based CHO for the same candidate cell.
The open issue 9 is shown as follows

	Open issue 9: Whether the UE should delete the corresponding time-based CHO configuration after T2


In R16, the UE will delete the CHO configurations only after the UE successfully accesses to the target cell. In NTN, RAN2 has agreed to introduce the time based CHO and UE is allowed to perform HO only during T1 to T2. Therefore the time based CHO configuration will be invalid after T2. In R16, the max number of candidate cells is limited and the network needs to send the RRC reconfiguration to cancel some CHO configurations of candidate cells in order to satisfy the limitation. We think the max number of candidate cells in NTN is the same as the number in R16. In our understanding, the UE can delete the time based CHO configuration after the T2 of this configuration. Therefore the source node can configure new CHO configuration and does not need to send the RRC reconfiguration message to cancel the invalid CHO configuration.
Proposal 4: UE deletes the time based CHO configuration after the T2 of this CHO configuration.
The open issue 10 is shown as follows

	Open issue 10: Since legacy CHO condition can support the combination of A3&A5, A3&A3 and A5&A5. RAN2 need to further discuss to support the following combination.

For time-based condition, the combination#3, #4#5 should be supported besides #1 and #2.

-
Combined condition#1: time&condEventA3

-
Combined condition#2: time&condEventA5

-
Combined condition#3: time&condEventA3&condEventA3

-
Combined condition#4: time&condEventA3&condEventA5

-
Combined condition#5: time&condEventA5&condEventA5

For location-based condition, the combination#3, #4#5 should be supported besides #1 and #2.

-
Combined condition#1: location&condEventA3

-
Combined condition#2: location&condEventA5

-
Combined condition#3: location&condEventA3&condEventA3

-
Combined condition#4: location&condEventA3&condEventA5

-
Combined condition#5: location&condEventA5&condEventA5

2.
For time-based condition for CHO, 

-
Does UE start to evaluate the RRM condition at the beginning of the time range?

-
Does UE stop evaluating the RRM condition at the end of the time range since CHO cannot be triggered after time window.

3.
For location-based condition for CHO

-
If CHO can be used for failure recovery similar to legacy, UE can continue to keep CHO configuration at the end of time duration. If CHO cannot be used for failure recovery or other purpose, CHO configuration can be released directly at the end of time duration.

-
Does UE start to evaluate the measurement-based condition after the location condition is met. Our understanding is that UE starts to evaluate location-based condition but does not evaluate measurement-based condition immediately upon receiving the joint condition of location-based condition and measurement-based condition.


For combination #3, #4, and #5, we don’t think it is necessary to support it because it increases the implementation complexity and the benefits are not clear.
Proposal 5: It is not necessary to support combined condition #3, #4, and #5.
For the subsequent questions about time-based condition for CHO, we think the RRM condition should not depend on the time-based condition. UE should start to evaluate the RRM condition as legacy instead of referring to the beginning or end of the time range in order to minimize the spec impact. Therefore, when to evaluate the RRM condition should be decoupled with the time interval for time-based condition. Besides, we think UE should not continue to keep CHO configuration at the end of time duration, which helps to minimize the protocol impact and makes the time duration more in line with its definition. Therefore, CHO configuration should be released directly at the end of time duration regardless of whether CHO can be used for failure recovery.
Proposal 6: For time-based CHO, when to evaluate the RRM condition should be decoupled with the time interval for time-based condition. And CHO configuration should be released directly at the end of time duration regardless of whether CHO can be used for failure recovery.
For the question about location-based condition for CHO, considering the complexity of implementation, protocol impact, and unclear benefits, we think the measurement-based condition and location condition should be evaluated separately, and not affect each other. Therefore, UE can start to evaluate location-based condition and measurement-based condition separately and immediately upon receiving the joint condition of location-based condition and measurement-based condition.
Proposal 7: For location-based CHO, when to start evaluating the measurement-based condition is not affected by whether the location condition is met, i.e., the UE starts to evaluate the measurement-based upon receiving the configuration.
3 Conclusion

In this contribution, we discuss some details about CHO in NTN and have the following proposals:

Proposal 1: The type of duration-r17 can be INTEGER (1..50000).

Proposal 2: The Procedural text can be updated as shown in Annex 1.
Proposal 3: The network does not simultaneously configure the location based CHO and time based CHO for the same candidate cell.
Proposal 4: UE deletes the time based CHO configuration after the T2 of this CHO configuration.
Proposal 5: It is not necessary to support combined condition #3, #4, and #5.
Proposal 6: For time-based CHO, when to evaluate the RRM condition should be decoupled with the time interval for time-based condition. And CHO configuration should be released directly at the end of time duration regardless of whether CHO can be used for failure recovery.
Proposal 7: For location-based CHO, when to start evaluating the measurement-based condition is not affected by whether the location condition is met, i.e., the UE starts to evaluate the measurement-based upon receiving the configuration.
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5.3.5.13.4
Conditional reconfiguration evaluation
Editor’s note: to adopt the procedure where needed for condEventD1 and condEventT1 inlcusion

The UE shall:

1>
for each condReconfigId within the VarConditionalReconfig:

2>
consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync in the received condRRCReconfig to be applicable cell;

2>
for each measId included in the measIdList within VarMeasConfig indicated in the condExecutionCond associated to condReconfigId:

3>
if the entry condition is based on the measurement quantity of reference signal:
4> if the entry condition(s) applicable for this event associated with the condReconfigId, i.e. the event  corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:

5>
consider the event associated to that measId to be fulfilled;
4>
if the measId for this event associated with the condReconfigId has been modified; or

4>
if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:

5>
consider the event associated to that measId to be not fulfilled;
3> else:
4> if the entry condition(s) applicable for this event associated with the condReconfigId, i.e. the event  corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements:
5> consider the event associated to that measId to be fulfilled;
4>
if the measId for this event associated with the condReconfigId has been modified; or

4>
if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements:

5>
consider the event associated to that measId to be not fulfilled;
2>
if event(s) associated to all measId(s) within condTriggerConfig for a target candidate cell within the stored condRRCReconfig are fulfilled:
3>
consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;

3>
initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;

NOTE:
Up to 2 MeasId can be configured for each condReconfigId. The conditional reconfiguration event of the 2 MeasId may have the same or different event conditions, triggering quantity, time to trigger, and triggering threshold.

