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Introduction
Adaptations to NR mobility must address the following issues in NTN: 1) increased signalling latency due to large propagation delay; 2) frequent cell change due to satellite movement; and 3) lower robustness of measurement-based mobility due to reduced signal strength variation between cell center and cell edge and large regions of cell overlap. Rel-17 NR NTN partially addressed these issues via enhancements to conditional handover, measurement reporting, and measurement rules for cell (re)selection.
An objective for Rel-18 NR NTN is to continue enhancements for both NTN-NTN and NTN-TN mobility and service continuity. Work will consider existing methods from NR TN and Rel-17 NR NTN as baseline for further enhancements. The following agreements have been made regarding location-based CHO for earth moving cells in in Rel-18 NTN. FFS topics which are still open are highlighted in yellow. 
The following was agreed in RAN2#123bis [2]:
· 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)
This contribution discusses the remaining details of location-based CHO for earth-moving cells.
CHO for Earth moving cells: Remaining open issues
To support location-based measurement initiation in earth moving cells, the UE roughly derives the serving cell reference location trajectory based on the serving satellite ephemeris and epochTime. The same procedure is used in location-based CHO for earth moving cells to derive the candidate cell’s reference location. 
In Rel-17, the necessary information to evaluate distance-based conditional handover was included in condEventD1 [2]:
        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 the Earth-moving scenario, the three components needed to support reference location derivation are: 1) the reference location at epochTime; 2) epochTime; and 3) the satellite ephemeris. However, this information can already be acquired via the existing CHO signaling framework. For example:
· Candidate cell reference location can already be indicated via referencelocation2 within condEventD1.
· Candidate cell ephemeris and epochTime can already be included in the candidate cell configuration via ntn-Config: (condRRCReconfig -> RRCReconfiguration -> CellGroupConfig -> SpCellConfig -> ReconfigurationwithSync -> ServingCellConfigCommon -> ntn-Config)
Assuming that referenceLocation2 is the candidate cell reference location at the epochTime indicated within condRRCReconfig, it seems that existing signalling is sufficient to derive the candidate cell reference location in earth-moving location-based CHO.
Proposal 1:	UE acquires parameters to derive candidate cell’s moving reference location during location-based CHO via existing signalling: Ephemeris and epochTime via candidate cell ntn-Config (within condRRCReconfig) and referencelocation2 via condEventD1
If existing signalling is used, an indication is needed to distinguish between the earth moving cell and quasi-earth fixed cell case to notify the UE that it must derive the moving reference locations. 
A simple solution is if the Serving Cell SIB19 includes movingReferenceLocation, then it is implicitely assumed the candidate cell is also Earth-moving (and the UE must derive both locations during CHO execution evaluation). Alternatively, an updated condEventD1-r18 could be introduced to explicitly indicate when the candidate cell is earth moving. This may use a similar format to condEventD1, however replace referenceLocations1 and referenceLocation2 with the equivalent earth-moving parameter. The network could then configure condEventD1-r17 for the quasi-earth-fixed case and condEventD1-r18 for the earth moving case. This implementation would minimize impact to legacy procedural text (which references condEventD1):
[bookmark: _Hlk149572860]        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
        },
        condEventT1-r17                  SEQUENCE {
            t1-Threshold-r17                 INTEGER (0..549755813887),
            duration-r17                     INTEGER (1..6000)
        },
        condEventD1-r18                  SEQUENCE {
            distanceThreshFromReference1-r18 INTEGER(0.. 65525),
            distanceThreshFromReference2-r18 INTEGER(0.. 65525),
            movingreferenceLocation1-r18     ReferenceLocation-r17,
            movingreferenceLocation2-r18     ReferenceLocation-r17,
            hysteresisLocation-r18           HysteresisLocation-r17,
            timeToTrigger-r18                TimeToTrigger
		}
	},
    rsType-r16                       NR-RS-Type,
    ...
}

RAN2 should select between one of the above options to determine when a UE derives the candidate cell reference location during location-based CHO.
Proposal 2:	Select one of the following options to determine when UE derives candidate cell reference location during location-based CHO: 
1. Serving Cell SIB19 includes movingReferenceLocation (e.g., implicitely)
2. Define a new event for Earth moving cells (e.g., condEventD1-r18)
Conclusion
In this contribution the following observations and proposals were made concerning remaining open issues for location-based CHO for earth moving cells:
Proposal 1:	UE acquires parameters to derive candidate cell’s moving reference location during location-based CHO via existing signalling: Ephemeris and epochTime via candidate cell ntn-Config (within condRRCReconfig) and referencelocation2 via condEventD1
Proposal 2:	Select one of the following options to determine when UE derives candidate cell reference location during location-based CHO: 
1. Serving Cell SIB19 includes movingReferenceLocation (e.g., implicitely)
2. Define a new event for Earth moving cells (e.g., condEventD1-r18)
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