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Discussion and Decision
1  Introduction
NTN specific mobility enhancement is one objective in R18 WI and RAN2 has made some progress on NTN specific handover enhancement in previous RAN2 meeting. 

This contribution gives our view on the leftover issues for the CHO enhancement to earth moving target cell.
2  Discussion

For location-based CHO to earth moving target cell, it was discussed in RAN2 about how to provide the relevant configuration to help UE derive the target cell’s reference location (i.e. referencelocation2), but there is no conclusion yet. 
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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;
- referencelocation? is reused to indicate the reference location at epochTime for the corresponding candidate cell.
- Oppo and LG thinks we don’t need to provide information for the serving cell, as already
contained in SIB19
- HW thinks that Ephemeris is already provided as part of the reconfiguration, so we only need to
discuss about EpochTime

= Come back to this in the next meeting






For location-based CHO in earth moving serving cell, RAN2 made the following agreement before. 
	RAN2#121 agreement

· 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


For the reference location of the earth moving serving cell (i.e. referenceLocation1), it’s up to UE implementation to maintain a valid serving cell reference location which is derived based on the serving satellite ephemeris, epochTime and movingReferenceLocation / referenceLocation1.
In the same way, to derive the reference location of the earth moving target cell, UE is required to have the same information of the target cell. 
Observation 1: In order derive the reference location of the earth moving target cell, network is required to provide the following information of the target cell:

· Ephemeris;
· epochTime;
· referenceLocation2.
In location-based CHO to earth moving target cell, the reference location derivation of the target cell is to acquire the valid referenceLocation2 for CHO execution condition evaluation purpose, and it should be performed before the CHO execution. 

Observation 2: To derive the reference location of the target cell (i.e. referenceLocation2), UE is required to acquire the relevant information before CHO execution. 
According to current CHO configuration structure as shown in Figure-1, UE only acquires the target cell’s relevant information from the CHO execution condition (i.e. the measurement configuration with CHO-trigger configuration), and this is exactly where the event D1 (incl. referenceLocation2) is configured.   
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Figure-1: CHO configuration structure

Observation 3: In CHO configuration, UE can acquire the target cell’s information from CHO condition configuration before CHO execution. 
Based on the above 3 observations, it’s straightforward to provide the relevant information for target cell’s reference location derivation in the CHO event, together with referenceLocation2. 
Proposal 1: For location-based CHO to earth moving target cell, NW provides the relevant information for the target cell reference location derivation together with referencelocation2 in the CHO condition event. 
Since this CHO event is only targeted to the earth moving target cell, and the configuration of referenceLocation2 in condition event D1 can be used directly as legacy, from the backward compatibility perspective, we should introduce a new location-based CHO event for earth moving target cell. And referenceLocation2 in the new CHO event can be renamed to movingRreferenceLocation2 as it refers to the earth moving cell.
Proposal 2: Introduce a new condition event D2 (i.e. including NeighbourCellInfo-r17 and all the parameters in condition event D1), specially targeted for the location-based CHO to earth moving target cell. 
Since NeighbourCellInfo-r17 is already in R17 spec which to provide the ephemeris and epochTime info, we can directly add it with referenceLocation2 to provide all the relevant information together. Following is the RRC TP for reference. 
NeighbourCellInfo-r17  ::= SEQUENCE {

epochTime-r17                  EpochTime-r17,

ephemerisInfo-r17              EphemerisInfo-r17

}

        condEventD2-r17                  SEQUENCE {

            distanceThreshFromReference1-r17 INTEGER(0.. 65525),

            distanceThreshFromReference2-r17 INTEGER(0.. 65525),

            referenceLocation1-r17           ReferenceLocation-r17,

            movingreferenceLocation2-r17           ReferenceLocation-r17,
            hysteresisLocation-r17           HysteresisLocation-r17,

            timeToTrigger-r17                TimeToTrigger

    

neighbourCellInfo-r18                       NeighbourCellInfo-r17         

        },

Besides the location-based CHO condition, location-based measurement (i.e. event D1) is also supported via normal L3 measurement configuration. If such measurement is also applicable for the earth moving neighbor cell, we can apply the similar design, and introduce the new measurement event D2 for it. 

Proposal 3: Introduce a new measurement event D2 (as follow), specially targeted for the location-based RRM measurement on earth moving neighbor cell. 
Following is one ASN.1 example for reference. 
        eventD2-r18                                 SEQUENCE {

            distanceThreshFromReference1-r17            INTEGER(1.. 65525),

            distanceThreshFromReference2-r17            INTEGER(1.. 65525),

            referenceLocation1-r17                      ReferenceLocation-r17,

            movingreferenceLocation2-r17                      ReferenceLocation-r17,
            reportOnLeave-r17                           BOOLEAN,

            hysteresisLocation-r17                      HysteresisLocation-r17,

            timeToTrigger-r17                           TimeToTrigger

    

neighbourCellInfo-r18                       NeighbourCellInfo-r17         

         }

3 Conclusion
According to the analysis in section 2, we propose that:
Observation 1: In order derive the reference location of the earth moving target cell, network is required to provide the following information of the target cell:

· Ephemeris;
· epochTime;
· referenceLocation2.
Observation 2: To derive the reference location of the target cell (i.e. referenceLocation2), UE is required to acquire the relevant information before CHO execution. 
Observation 3: In CHO configuration, UE can acquire the target cell’s information from CHO condition configuration before CHO execution. 
Proposal 1: For location-based CHO to earth moving target cell, NW provides the relevant information for the target cell reference location derivation together with referencelocation2 in the CHO condition event. 
Proposal 2: Introduce a new condition event D2 (i.e. including NeighbourCellInfo-r17 and all the parameters in condition event D1), specially targeted for the location-based CHO to earth moving target cell. 
Proposal 3: Introduce a new measurement event D2 (as follow), specially targeted for the location-based RRM measurement on earth moving neighbor cell. 
