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[bookmark: _Ref165266342]Introduction
In this contribution, we will discuss the issues for CHO in NR-NTN and provide our proposals. 
Discussion
[bookmark: OLE_LINK6]In the previous meeting, RAN2 agreed that for earth-moving cell reselection, the UE can derive the trajectory of serving cell based on ephemeris, epochTime, and reference location at epochTime for the serving cell. Besides, RAN2 agreed the same mechanism can be adopted for location-based CHO for earth-moving cells, i.e., if the serving cell is an earth-moving cell, UE derives the serving cell’s reference location for location-based CHO, the agreement is excerpted as follows [1]. 
1. For location-based CHO for earth-moving cells we follow the solution being investigated for cell reselection to allow the UE to derive the serving cell’s reference locations as the cells move. FFS whether the same mechanism can also be used for the candidate cell’s reference location
Based on the agreement above, whether the same mechanism can also be used for the candidate cell’s reference location remains FFS. For location-based CHO, UE determines whether condEvent D1 is fulfilled based on the distance between UE location and the serving cell reference location and the distance between UE location and each candidate cell reference location. If the candidate cell is an earth-moving cell, the reference location of the cell is time-varying, the legacy mechanism (i,e., the NW provides a fixed reference location through CHO configuration) is not applicable. So for location-based CHO, the same mechanism should also be used for the candidate cell’s reference location, i.e., UE should derive the candidate cell’s reference location if the cell is an earth-moving cell.
Proposal 1: For location-based CHO for earth-moving cells, UE derives the candidate cell’s reference location.
Furthermore, the details of how UE derives the reference location for serving cell and candidate cells were not discussed in the previous meetings. Take the mechanism of deriving serving cell reference location for cell reselection as a baseline, three parameters are needed to derive the reference location for the serving cell and candidate cells, that is ephemeris, epochTime, and reference location at epochTime for the corresponding cell. Next, in order to complete the feature of estimating the reference location for location-based CHO, how UE obtains these three parameters needs to be discussed. Furthermore, the RRC signaling of existing condEventD1 is excerpted as follows.
condEventD1-r17                  SEQUENCE {
            distanceThreshFromReference1-r17 INTEGER(0.. 65525),
            distanceThreshFromReference2-r17 INTEGER(0.. 65525),
            referenceLocation1-r17           ReferenceLocation-r17,
            referenceLocation2-r17           ReferenceLocation-r17,
            hysteresisLocation-r17           HysteresisLocation-r17,
            timeToTrigger-r17                TimeToTrigger
        },
In our understanding, there are three candidate solutions to solve the above issues listed as follows.
· Option 1: ephemeris and epochTime for each earth-moving cell (including the serving cell and candidate cell) are included in the CHO configuration; the existing referenceLocation1 is the reference location at epochTime for the serving cell and referenceLocation2 is the reference location at epochTime for the corresponding candidate cell, where the epochTime refers to the epochTime in the CHO configuration.
· Option 2: ephemeris, epochTime and reference location at epochTime for each earth-moving cell (including the serving cell and candidate cell) are included in the SIB19 of the serving cell; UE should ignore the reference location in CHO configuration if the corresponding cell is an earth-moving cell.
· Option 3: ephemeris, epochTime for each earth-moving cell (including the serving cell and candidate cell) are included in the SIB19 of the serving cell; the existing referenceLocation1 is the reference location at epochTime for the serving cell and referenceLocation2 is the reference location at epochTime for the corresponding candidate cell, where the epochTime refers to the epochTime in SIB19 of the serving cell.
According to the existing location-based CHO mechanism, UE directly uses the reference location in the CHO configuration (i.e., referenceLocation1 and referenceLocation2) to determine whether condEvent D1 is fulfilled. UE does not estimate the reference location of the serving cell and/or candidate cell without being indicated by the NW. So to introduce the CHO enhancement for NR NTN, UE should be indicated that it needs to derive the serving cell and/or candidate cell’s reference location through an implicit or explicit indication. For option 1, UE can implicitly know that it needs to derive the reference location for the cell if ephemeris and epochTime for the corresponding cell are included in the CHO configuration. For option 2 and option 3, since the signaling of CHO configuration is not affected, an explicit indication per cell is needed to be introduced to indicate that UE should derive the reference location for the corresponding cell. Furthermore, for option 2, new field of the neighbour cell’s reference location should be introduced in the existing SIB19. 
Based on the analyses above, option 1 is a simple and straightforward solution and this solution does not impact the existing SIB19. So we propose that option 1 above is adopted to provide information for UE deriving the trajectory of serving cell and candidate cells for CHO under the earth-moving scenario.
Proposal 2: For location-based CHO for earth-moving cells, the following information is included in CHO configuration: 
· Ephemeris and epochTime;
· referenceLocation1 is reused to indicate the reference location at epochTime for the serving cell;
· referenceLocation2 is reused to indicate the reference location at epochTime for the corresponding candidate cell.
In the last meeting, RAN2 agreed that time and location-based trigger conditions may be configured independently for CHO in NR NTN and eMTC NTN. The agreement is excerpted as follows [2].
1. For CHO in NTN (both NR NTN and eMTC NTN, time and location-based trigger conditions may be configured independently (i.e., without a jointly configured measurement condition). We add a description/note saying in which scenarios this is reasonable, e.g. at least hard-switch case where gap is assumed to be zero/negligible
This agreement was captured in the latest stage 2 running CR for NR NTN as follows [3]. But the restriction that the network can not configure condEventD1 or condEventT1 independently (i.e., without a jointly configured measurement condition) for the candidate cell still remains in the field description of condExecutionCond in the latest RRC running CR for NR NTN as the yellow highlighted part below [4]. 
	NOTE:	Time-based and location-based trigger conditions may be configured independently (i.e. without a jointly configured measurement condition) for CHO in NTN in at least hard-switch case where gap is assumed to be zero or negligible



	condExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement or MN initiated inter-SN CPC. When configuring 2 triggering events (Meas Ids) for a candidate cell, the network ensures that both refer to the same measObject. For CHO, if the network configures condEventD1 or condEventT1 for a candidate cell, the network configures a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell. The network does not configure both condEventD1 and condEventT1 for the same candidate cell. For CHO in terrestrial networks, the network does not indicate a MeasId associated with condEventA4. For CPA and for MN-initiated inter-SN CPC, the network only indicates MeasId(s) associated with condEventA4. For intra-SN CPC, the network only indicates MeasId(s) associated with condEventA3 or condEventA5.


There are two ways to align with the latest agreement. One way is to modify the filed description of condExecutionCond that condEventD1 or condEventT1 may be configured without a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell. The other way is to directly delete the related restriction (i.e., yellow highlighted above). Considering TS 38.300 was modified to capture this agreement, for simplicity, we propose to delete this restriction in the field description of condExecutionCond in TS 38.331.
Proposal 3: Delete the restriction that the network can not configure condEventD1 or condEventT1 independently (i.e., without a jointly configured measurement condition) in the field description of condExecutionCond in TS 38.331.
Conclusions
[bookmark: _Toc502437832]Based on the analyses given above, we have the following observations and proposals:
Proposal 1: For location-based CHO for earth-moving cells, UE derives the candidate cell’s reference location.
Proposal 2: For location-based CHO for earth-moving cells, the following information is included in CHO configuration: 
· Ephemeris and epochTime;
· referenceLocation1 is reused to indicate the reference location at epochTime for the serving cell;
· referenceLocation2 is reused to indicate the reference location at epochTime for the corresponding candidate cell.
Proposal 3: Delete the restriction that the network can not configure condEventD1 or condEventT1 independently (i.e., without a jointly configured measurement condition) in the field description of condExecutionCond in TS 38.331.
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