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[bookmark: _Ref165266342]Introduction
In this contribution, we will discuss the remaining issues on location-based CHO for earth-moving cell and give our proposals. 
Discussion
Scenario of configuring condEventD2
[bookmark: OLE_LINK6]In the previous meetings, condEventD2 was agreed to be introduced for earth-moving cell, but there is no agreement on the scenario where condEventD2 is applicable. Furthermore, the open issue for location-based CHO enhancement has been identified as follows after the ASN.1 review.
	· For location-based conditional handover,  RAN2 needs to clarify whether condEventD2 applies only to moving cells or a combination of moving and quasi-Earth fixed cells for the choice of source and target cells.


Specifically, the scenario for CHO for earth-moving cell can be divided into the following three cases:
a) The serving cell is earth-moving cell and the candidate cell is quasi-earth-fixed cell;
b) The serving cell is quasi-earth-fixed cell and the candidate cell is earth-moving cell;
c) Both the serving cell and candidate cell are earth-moving cell.
In our understanding, as long as the cell is moving, the reference location of the cell is changing. For the accuracy of UE determining CHO triggering condition, we should not limit the scenarios to one of the above. Moreover, The above three scenarios are all supported in IoT-NTN according to TS 36.331 [1]. We think a unified mechanism for location-based CHO for earth-moving cell should be applied for NR-NTN and IoT-NTN.
Proposal 1: condEventD2 applies to the following scenarios:
a) The serving cell is earth-moving cell and the candidate cell is quasi-earth-fixed cell;
b) The serving cell is quasi-earth-fixed cell and the candidate cell is earth-moving cell;
c) Both the serving cell and candidate cell are earth-moving cell.
Parameters of deriving serving cell reference location
Regarding how to signal satellite assistance information (i.e., epochTime and ephemeris) for UE to deduce the moving reference location for cell, the following agreement was achieved in the last meeting [2].
1. Ephemeris and epochTime information for candidate CHO cell is also provided in RRC Reconfiguration (configuring the CHO) within the configuration prepared by the source cell (outside of the new event).
In the TS 38.331 [3], the above agreement is reflected as follows.
MeasObjectNR ::=                    SEQUENCE {

<Irrelevant is omitted>
[[
    measSequence-r18                    MeasSequence-r18                                                OPTIONAL,   -- Need R
[bookmark: _Hlk152278493]    cellsToAddModListExt-v1800          CellsToAddModListExt-v1800                                      OPTIONAL    -- Cond ServingCell
    ]]
}

CellsToAddModListExt-v1800 ::=      SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellsToAddModExt-v1800
CellsToAddModExt-v1800 ::=          SEQUENCE {
    ntn-NeighbourCellInfo-r18           NTN-NeighbourCellInfo-r18                                       OPTIONAL   -- Need R
}
NTN-NeighbourCellInfo-r18 ::=          SEQUENCE {
    epochTime-r18                          EpochTime-r17,
    ephemerisInfo-r18                      EphemerisInfo-r17
}



	ntn-NeighbourCellInfo
Includes satellite assistance information of an NTN neighbour cell.


According to the above agreement and specification, RAN2 only concluded the way to provide assistance information for deriving the reference location for candidate CHO cell and this has been captured in the specification. But where UE obtains the assistance information (i.e., epochTime and ephemeris) for determining the reference location for the serving cell has not been concluded. So an agreement should be reached on this issue in this meeting.
Observation: For location-based CHO, RAN2 only concluded the satellite assistance information of candidate moving cell is provided via dedicated signalling. How to obtain the satellite assistance information of serving moving cell has no formal agreement.
In our understanding, there are two approaches to providing epochTime and ephemeris for UE to determine the the serving cell’s moving reference location for location-based CHO, which are listed as follows.
· Approach 1: add epochTime and ephemeris for serving cell in RRC Reconfiguration (e.g., in IE MeasObjectNR);
· Approach 2: reuse epochTime and ephemeris for serving cell in SIB19.
UE needs to obtain the satellite assistance information (i.e., epochTime and ephemeris)  of the serving cell from SIB19 anyway and guarantee the satellite assistance information is valid. From the perspective of saving signaling overhead, we think that the UE can derive the serving cell’s reference location based on the epochTime and ephemeris in SIB19.
Proposal 2: For determining the serving cell’s reference location for location-based CHO, epochTime and ephemeris from SIB19 are used.
Text proposals following P1 and P2 are attached in the Annex. RAN2 is suggested to adopt the TP corresponding to the proposals agreeable.  
Proposal 3: RAN2 to adopt the TP in the Annex, if the corresponding proposals above are agreeable.
Conclusions
[bookmark: _Toc502437832]Based on the analyses given above, we have the following observations and proposals:
Observation: For location-based CHO, RAN2 only concluded the satellite assistance information of candidate moving cell is provided via dedicated signalling. How to obtain the satellite assistance information of serving moving cell has no formal agreement.
Proposal 1: condEventD2 applies to the following scenarios:
a) The serving cell is earth-moving cell and the candidate cell is quasi-earth-fixed cell;
b) The serving cell is quasi-earth-fixed cell and the candidate cell is earth-moving cell;
c) Both the serving cell and candidate cell are earth-moving cell.
Proposal 2: For determining the serving cell’s reference location for location-based CHO, epochTime and ephemeris from SIB19 are used.
Proposal 3: RAN2 to adopt the TP in the Annex, if the corresponding proposals above are agreeable.
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Annex
Text proposal for TS 38.331 ver 18.0.0:
	[bookmark: _Toc439068529][bookmark: _Toc439068467]TEXT PROPOSAL START


[bookmark: _Toc156129885]5.5.4.15a	CondEvent D2 (Distance between UE and a moving reference Locationlocation 1 is above threshold1 and distance between UE and a moving reference Locationlocation 2 is below threshold2)
The UE shall:
1>	consider the entering condition for this event to be satisfied when both condition D2-1 and condition D2-2, as specified below, are fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition D2-3 or condition D2-4, i.e. at least one of the two, as specified below, are fulfilled;
Inequality D2-1 (Entering condition 1)

Inequality D2-2 (Entering condition 2)

Inequality D2-3 (Leaving condition 1)

Inequality D2-4 (Leaving condition 2)

The variables in the formula are defined as follows:
Ml1 is the distance between UE and a moving reference location for this event, not taking into account any offsets. If configured for a quasi-earth-fixed cell, the reference location is referenceLocation1 as defined within reportConfigNR. If configured for an earth-moving cell, The the moving reference location is determined based on referenceLocation1 as defined within reportConfigNR for this event and the corresponding epoch time and satellite ephemeris obtained from SIB19.
Ml2 is the distance between UE and a moving reference location for this event, not taking into account any offsets. If configured for a quasi-earth-fixed cell, the reference location is referenceLocation2 as defined within reportConfigNR. If configured for an earth-moving cell, The the moving reference location is determined based on referenceLocation2 as defined within reportConfigNR for this event and the corresponding epoch time and satellite ephemeris
Hys is the hysteresis parameter for this event (i.e. hysteresisLocation as defined within reportConfigNR for this event).
Thresh1 is the threshold for this event defined as a distance, configured with parameter distanceThreshFromReference1, from a moving reference location configured with parameter referenceLocation1 within reportConfigNR for this event.
Thresh2 is the threshold for this event defined as a distance, configured with parameter distanceThreshFromReference2, from a moving reference location configured with parameter referenceLocation2 within reportConfigNR for this event.
Ml1 is expressed in meters.
Ml2 is expressed in the same unit as Ml1.
Hys is expressed in the same unit as Ml1.
Thresh1 is expressed in the same unit as Ml1.
Thresh2 is expressed in the same unit as Ml1.
Editor's Note: FFS whether location-based conditional handover (condEventD2) applies only to moving cells or a combination of moving and quasi-Earth fixed cells for the choice of source and target cells.
	TEXT PROPOSAL END



	
