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[bookmark: _Ref165266342]Introduction
In the last meeting, the following agreement was achieved regarding location-based CHO enhancement for NR NTN [1].
1. For location-based CHO for earth-moving cells, re-use the procedure from cell reselection as baseline to derive the candidate cell’s reference location as the cell moves (FFS on how to signal the needed parameters, e.g. ephemeris and Epoch time)
In this contribution, we will analyze the solution to signal the needed parameters e.g. ephemeris and Epoch time and give our proposal. 
Discussion
[bookmark: OLE_LINK6]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. Furthermore, since it is mandatory for CHO configuration to include reference location for the serving cell and candidate cells, when discussing how to signal needed parameters for CHO enhancement e.g., ephemeris and epochTime, it is necessary to discuss how to handle the existing referenceLocation1 and referenceLocation2.
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 on how to signal these three parameters, which are listed as follows.
· Option 1: ephemeris and epochTime for each earth-moving cell are included in the CHO configuration; the existing referenceLocation1 is the reference location at epochTime for the serving cell, the existing referenceLocation2 is the reference location at epochTime for the corresponding candidate cell.
· Option 2: ephemeris, epochTime and reference location at epochTime for each earth-moving cell are included in the SIB19 of the serving cell; UE shall ignore the referenceLocation1 and referenceLocation2 if the corresponding cell is an earth-moving cell.
· Option 3: ephemeris, epochTime for each earth-moving 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.
If signaling ephemeris and epochTime for CHO through SIB19, the candidate cells provided by the CHO configuration may not be included in the neighbor cells broadcast by SIB19, at least there is no such restriction in the current specification. Besides, it’s up to NW implementation to broadcast which neighbor cell ephemeris and epochTime. UE may not be able to infer the reference location of some candidate cell since the corresponding ephemeris and epochTime of that cell are not available in SIB19.
Observation 1: There may be some candidate cell ephemeris and epochTime unavailable in SIB19 if signal ephemeris and epochTime for CHO enhancement through SIB19.
Even though NW can always broadcast the ephemeris and epochTime of the candidate cell in SIB19, some more work should be done. 
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 needs to be introduced to indicate that UE should derive the reference location for the corresponding cell. 
[bookmark: _Hlk149745610][bookmark: _Hlk149745122]Observation 2: An explicit indication per cell is needed to indicate UE to derive reference location for the corresponding cell if signal ephemeris and epochTime for CHO enhancement through SIB19.
For option 3, for the first time UE obtains referenceLocation2 through CHO configuration and the corresponding epochTime through SIB19, UE can easily determine that referenceLocation2 is the reference location at epochTime for the corresponding candidate cell. However, it is up to UE implementation to acquire the updated neighbor cell epochTime. After acquiring the updated epochTime through SIB19 but not acquiring the updated referenceLocation2, it is complicated to define the relationship between referenceLocation2 and updated epochTime.
Observation 3: It is complicated to determine the relationship between referenceLocation2 and updated epochTime of the cell if the existing referenceLocation2 is reused for CHO enhancement and signal ephemeris and epochTime for CHO enhancement through SIB19.
Based on the observations 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 1: 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;
· [bookmark: _Hlk149750841]referenceLocation2 is reused to indicate the reference location at epochTime for the corresponding candidate cell.
Conclusions
[bookmark: _Toc502437832]Based on the analyses given above, we have the following observations and proposals:
Observation 1: There may be some candidate cell ephemeris and epochTime unavailable in SIB19 if signal ephemeris and epochTime for CHO enhancement through SIB19.
Observation 2: An explicit indication per cell is needed to indicate UE to derive reference location for the corresponding cell if signal ephemeris and epochTime for CHO enhancement through SIB19.
Observation 3: It is complicated to determine the relationship between referenceLocation2 and updated epochTime of the cell if the existing referenceLocation2 is reused for CHO enhancement and signal ephemeris and epochTime for CHO enhancement through SIB19.
Proposal 1: 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.
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