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1	Introduction
A potential issue regarding Conditional Handover (CHO) in Earth-moving case (EMC) has been found during ASN.1 review [1]. The issue has been labelled as [C606] and described as follows:
	
[RIL]: C606 [Delegate]: CATT (Xiao)  [WI]: NTN [Class]: 2 [Status]: ToDo [TDoc]: R2-24xxxxx [Proposed Conclusion]: v02
[Description]: Missing these two fields in ntn-Config for neighbour cells in SIB19 (thus unable to support the agreement to use ephemeris/epochTime in SIB19 for EMC CHO)
[Proposed Change]: There was the below agreement that allows the UE to use ephemeris/epochTime of the corresponding neighbour cell in SIB19 to evaluate CondEventD2. 
4. If ephemeris and epochTime information for candidate CHO cell is not provided in RRC Reconfiguration, the UE may use the corresponding neighbour information from SIB19.
However, in this case, the condEventD2 evaluation procedure currently specified in 5.5.4.15a still relies on the referenceLocation2 in reportConfigNR to calculate the candidate cell’s moving reference location. This is techinically infeasible, because the NW does not know when the UE actually acquires the epochTime in SIB19, thus unable to set an associated referenceLocation2 value in dedicated signalling.To support the above agreement, movingReferenceLocation also needs to be introduced into the ntn-Config in ntn-Config for neighbour cells in SIB19. 
We will bring a contribution to address this issue.



In this paper we provide our further thinking on how this can be resolved. 
2	Discussion
The issue listed above is also analysed in detail in [2], so here we will skip some of the details. The definition of CHO-related event for EMC is as follows [3]: 
	        condEventD2-r18                  SEQUENCE {
            distanceThreshFromReference1-r18 INTEGER(0.. 65525),
            distanceThreshFromReference2-r18 INTEGER(0.. 65525),
            referenceLocation1-r18           ReferenceLocation-r17,
            referenceLocation2-r18           ReferenceLocation-r17,
            hysteresisLocation-r18           HysteresisLocation-r17,
            timeToTrigger-r18                TimeToTrigger
        }



While related agreements taken at RAN2#124 are quoted below [4]:
	Agreements (for CHO in EMC):
1.	For CHO in EMC a new event (e.g. condEventD2) is introduced.
2.	New event comprises a reference location and distance threshold for source and target cell.
3.	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).
4.	If ephemeris and epochTime information for candidate CHO cell is not provided in RRC Reconfiguration, the UE may use the corresponding neighbour information from SIB19.



The problem underlined in C606 is that there might be a problem to map the referenceLocation from condEventD2 (delivered in RRC Reconfiguration) with the relevant epochTime and ephemeris provided in SIB19.
Observation 1: In some cases, it could be burdensome or impossible to map the referenceLocation from condEventD2 (delivered in RRC Reconfiguration) with the relevant epochTime and ephemeris provided in SIB19.
The decision not to signal everything in RRC Reconfiguration was made to save on signalling. After all, neighbour cell information in SIB19 may comprise the ephemeris and epochTime for this CHO candidate cell. 
Observation 2: The possibility to use SIB19 to signal IEs needed for CHO in EMC was made to optimize the Uu signalling.
The issue underlined in [C606], if confirmed by RAN2, is in our opinion equally applicable to referenceLocation1-r18.
Observation 3: The issue of mapping the reference location and corresponding epochTime and ephemeris applies equally to referenceLocation1 and referenceLocation2 from condEventD2.
During the pre-meeting discussion, the following options how to address the aforementioned issue were listed:
· Option 1: include moving reference location of CHO candidate cell in SIB19.
· Option 2: make epochTime a mandatory part of RRC Reconfiguration with condEventD2.
· Option 3: do not use the ephemeris and epochTime from SIB19.
The drawback of Option 1 is that the UE needs to check SIB19 for cell-specific parameter needed to execute a HO. However, the same would occur anyway, if ephemeris and epochTime are not provided. In Option 2 the UE would have cope with one epochTime used for the referenceLocation and then another value associated with the ephemeris. Option 3 is the simplest to implement (specification-wise), although it may result in redundant signalling (the neighbour’s ephemeris that is already provided in SIB19 will be also signalled in dedicated message).
Observation 4: If Option 1 is adopted, the UE needs to check SIB19 for multiple cell-specific parameters needed to execute a HO.
Observation 5: If Option 2 is adopted, the UE needs to cope with one epochTime used for the referenceLocation and then another value associated with the ephemeris.
Observation 6: If Option 3 is adopted, there might be redundant signalling - the neighbour’s ephemeris that is already provided in SIB19 will be also signalled in dedicated message. 
If we consider that the UE in Earth-moving scenario will likely be configured with a single CHO candidate cell, then signalling one ephemeris as a part of CHO configuration (i.e. including condEventD2) may be acceptable.
Observation 7: If a single CHO candidate cell is configured to the UE in EMC, then providing single ephemeris in RRC Reconfiguration comprising condEventD2 may be acceptable. 
Nevertheless, that may also be an unnecessary burden in some cases. E.g. if the gNB is capable of tracking referenceLocation and corresponding epochTime and ephemeris for each CONNECTED UE. Or if the CHO is executed towards the cell from the same satellite (and the source cell’s ephemeris could be reused).
Observation 8:  Forcing the gNB to always insert the ephemeris into RRC Reconfiguration for CHO in EMC may be too restrictive if the NW can track the referenceLocation and corresponding epochTime and ephemeris for each CONNECTED UE or if the target cell belongs to the same satellite. 
Considering all that has been stated above, if RAN2 confirms that is an issue that needs to be addressed in the specification, we propose the following:
Proposal 1: If RAN2 confirms [C606] is an issue that needs to be addressed in the specification, consider adopting Option 2 (make epochTime a mandatory part of RRC Reconfiguration with condEventD2). 
3 Conclusion
In this paper the following observations and proposals have been made:
Observation 1: In some cases, it could be burdensome or impossible to map the referenceLocation from condEventD2 (delivered in RRC Reconfiguration) with the relevant epochTime and ephemeris provided in SIB19.
Observation 2: The possibility to use SIB19 to signal IEs needed for CHO in EMC was made to optimize the Uu signalling.
Observation 3: The issue of mapping the reference location and corresponding epochTime and ephemeris applies equally to referenceLocation1 and referenceLocation2 from condEventD2.
Observation 4: If Option 1 is adopted, the UE needs to check SIB19 for multiple cell-specific parameters needed to execute a HO.
Observation 5: If Option 2 is adopted, the UE needs to cope with one epochTime used for the referenceLocation and then another value associated with the ephemeris.
Observation 6: If Option 3 is adopted, there might be redundant signalling - the neighbour’s ephemeris that is already provided in SIB19 will be also signalled in dedicated message. 
Observation 7: If a single CHO candidate cell is configured to the UE in EMC, then providing single ephemeris in RRC Reconfiguration comprising condEventD2 may be acceptable. 
Observation 8:  Forcing the gNB to always insert the ephemeris into RRC Reconfiguration for CHO in EMC may be too restrictive if the NW can track the referenceLocation and corresponding epochTime and ephemeris for each CONNECTED UE or if the target cell belongs to the same satellite. 
Proposal 1: If RAN2 confirms [C606] is an issue that needs to be addressed in the specification, consider adopting Option 2 (make epochTime a mandatory part of RRC Reconfiguration with condEventD2). 
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