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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we will further discuss the leftover open issues in CHO aspect and provide corresponding proposals. 
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]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)       
        }
[bookmark: _Toc60776797][bookmark: _Toc90650669]Open issue 7: Procedural text may need to be updated in 5.3.5.13.4	Conditional reconfiguration evaluation
Open issue 8: Is the network allowed to configure location-based CHO and time-based CHO simultaneously?
Open issue 9: Whether the UE should delete the corresponding time-based CHO configuration after T2
[bookmark: OLE_LINK9][bookmark: OLE_LINK12]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
1. 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.
2. 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.
Discussion
Time based CHO
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Regarding to the time based CHO, the following agreements were reached:
Agreements in RAN2#115e:
1.	UE is allowed to perform HO only during T1 to T2
2.	Agree to limit to A or B and continue discussion between options A and B
	Option A: UTC time + duration/timer, e.g. 00:00:01 + 40s
	Option B: Two UTC time to indicate the start (T1) and end time (T2) of the candidate cell, e.g. 00:00:01 + 00:00:41 
3.	RAN2 adopts Option 1: UTC time + duration/timer, e.g. 00:00:01 + 40s for representing T1 and T2 for CHO time event.

[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Since the UE is allowed to perform HO during T1 to T2, the time should be within range of the valid time of the candidate cell. According to the above agreement, T2 equals T1 plus the duration. It is necessary to ensure that T1 plus the duration is a UTC time earlier than the stop serving time of candidate cell. It can be seen that the upper limit of the duration is the longest serving time of cell to a certain place. However, the longest serving time of cell to a certain place is affected by the satellite orbital altitude, the number of satellites on each orbital plane, cell diameter size, cell type (i.e. earth moving cell or quasi-earth fixed cell) and so on. These detail values may need clarification from satellite companies.
Proposal 1: The range of the duration configured in condEventT1 should be the range of the duration of the cell provided via NTN system serving the area the UE located.

[bookmark: OLE_LINK19][bookmark: OLE_LINK20]After T2, the corresponding CHO configuration is invalid, one option for UE is to delete the configuration automatically.but considering the NW can acquire the invalid of the CHO configuration,  we prefer to make it depends on network implementation to release the invalid CHO configuration which doesn’t introduce specification modification.

Proposal 2: It is depends on NW signaling to delete the corresponding time-based CHO configuration after T2.

Update the procedural text of conditional reconfiguration evaluation
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In the legacy procedural of conditional reconfiguration evaluation, the entry condition and leaving condition are judged with the RRM measurements after layer 3 filtering, which not applicable to the new defined conditional event condEventD1 and condEventT1. Therefore, the corresponding descriptions need to be added. Additionally, condEventD1 is limited by timeToTrigger, but condEventT1 is not.

Proposal 3: The updates of the procedural text of conditional reconfiguration evaluation refer to Annex A.

Joint configuration of location, time and RRM
The following agreements were reached:
Agreements in RAN2#114e:
1.	For CHO, joint configuration of location and RSRP as well as time and RSRP triggers are supported.
Agreements in RAN2#115e:
1.	RAN2 adopts options C: location and RRM and D: time and RRM to be configuration options for CHO.
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]There are still open issues to discuss whether to support the followed combined conditions.
· location-based CHO and time-based CHO
For earth moving cell, NW configures time-based CHO based on the distance between UE and the reference location. There is no need to configuration both.
For quasi-earth fixed cell, the time-based CHO can prevent service interruptions caused by the instantaneous movement of cell, while the location-based CHO can prevent service interruptions caused by the movement of UE. In NTN scenario, compared with the cell radius, the movement range and speed of UE is small, only a few UE face the problem of moving out of a quasi-earth fixed cell during its serving time. Since it has agreed RSRP is mandatory and can be regarded as basis guarantee. There is no need to configure location-based CHO and time-based CHO simultaneously.
Proposal 4: Combination of location-based CHO and time-based CHO should not be supported.

· Combination of location-based CHO/time-based CHO  and A3&A5, A3&A3 , A5&A5
In NTN cell, the impact of near-far effect is not obvious, that it seems there is no need to configure two events to monitor the signal quality.
Additionally, in Release 16, up to 2 MeasId can be configured for each condReconfigId [1]. To support combined condition #4#5 need to extended the number of the MeasID configured for each condReconfigId which will introduce specification modification

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Proposal 5: The following combinations are not supported for NTN CHO condition.
· Combined condition#3: time/location&condEventA3&condEventA3
· Combined condition#4: time/location &condEventA3&condEventA5
· Combined condition#5: time/location &condEventA5&condEventA5


The start time and end time of evaluating RRM condition 
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]For time-based condition CHO and location-based condition CHO, the start time and end time of evaluating RRM condition are up to UE implementation. 

Proposal 6: For time-based condition CHO and location-based condition CHO, the start time and end time of evaluating RRM condition are up to UE implementation.
Conclusion
According to the analysis in section 2, the following proposals are provided:
Proposal 1: The range of the duration configured in condEventT1 should be the range of the duration of the cell provided via NTN system serving the area the UE located.
Proposal 2: It is depends on NW signaling to delete the corresponding time-based CHO configuration after T2.
Proposal 3: The updates of the procedural text of conditional reconfiguration evaluation refer to Annex A.
Proposal 4: Combination of location-based CHO and time-based CHO should not be supported.
Proposal 5: The following combinations are not supported for NTN CHO condition.
· Combined condition#3: time/location&condEventA3&condEventA3
· Combined condition#4: time/location &condEventA3&condEventA5
· Combined condition#5: time/location &condEventA5&condEventA5
Proposal 6: For time-based condition CHO and location-based condition CHO, the start time and end time of evaluating RRM condition are up to UE implementation.
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[1]. [bookmark: _Ref66805266][bookmark: _Ref77688400]TS38.331 Radio Resource Control (RRC) protocol specification.
Annex A
5.3.5.13.4	Conditional reconfiguration evaluation
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 condEventId associated with condEventT1, and 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; or
3> if the condEventId associated with condEventD1, and 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 during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]3> if the condEventId associated with condEventA3, condEventA4 or condEventA5, and 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:
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]4>	consider the event associated to that measId to be fulfilled;
3>	if the measId for this event associated with the condReconfigId has been modified; or
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]3>	if the condEventId associated with condEventT1, and 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; or
3> if the condEventId associated with condEventD1, and 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 during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
3> if the condEventId associated with condEventA3, condEventA4 or condEventA5, and 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:
4>	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.
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