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1. Introduction
In RAN4#106 meeting, the RRM core discussion for NR NTN enhancement was initiated, the WF has been approved in [1]. Due to lack of input from other WGs, there are few agreements in last meeting. 
In this contribution, we further discuss the RRM impaction of NR NTN enhancement based on the progress of RAN1 and RAN2.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Network verified UE location 
[bookmark: _Hlk70326378]RAN1 is still discussing the reference point, the definition of UE Rx-Tx time difference, the definition of gNB Rx-Tx time difference. RAN4 can suspend the discussion until enough input from RAN1 agreement.
Proposal 1: For network verified UE location, suspend the discussion until enough input from RAN1 agreement.
3. NTN-TN and NTN-NTN mobility and service continuity enhancements
NTN-NTN Cell reselection enhancements for earth moving cell
RAN2 is discussing the cell reselection enhancements for earth moving cell, including how to provide coverage information, whether to support location-based cell reselection and/or time-based cell reselection, and related mechanisms. Following agreements has been achieved so far:
	Agreements from RAN2#119b:
For NTN-NTN cell reselection with earth moving cell, RAN2 will consider providing parameters of serving cell to UE, for UE to estimate when the serving cell stops providing coverage at the present UE location (FFS whether this will be an optional UE feature) (this does not exclude any time-based or location-based approach) (other solutions can also be considered)

	Agreements from RAN2#121:
A serving cell reference location and a distance threshold/radius will be broadcast for earth-moving cell. FFS on whether the R17 IEs are reused or not. FFS on whether additional information needs to be broadcast to inform the UE how the reference location moves over time or if this can be derived from other information (e.g. Epoch time and ephemeris).
For cell selection/reselection, location-based measurement initiation is supported in earth-moving cell
For earth-moving cell, the location-based cell measurement rules of quasi-fixed cell is reused, i.e., for cell reselection in earth-moving cell, UE initiates measurements when its location to serving cell reference location is larger than the configured distance threshold. 


Location-based measurement initiation has been agreed to be supported in earth-moving cell, and the R17 location-based cell measurement rules of quasi-fixed cell is reused.
RAN4 should define requirements for location-based cell reselection. The RRM requirement for location-based cell reselection for quasi-earth fixed cell in Rel-17 as follows can be considered as the starting point for NTN-NTN location-based cell reselection requirement with earth moving cell.
· UE initiates the measurement for cell-reselection in IDLE/Inactive mode if the distance between UE and serving cell reference location is longer than a “network-configured threshold”. 
The definition of reference location and “network-configured threshold” should further link to RAN2’s design.
Proposal 2: For location-based measurement requirements with earth moving cell, the RRM requirement for location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point, which is:
· UE initiates the measurement for cell-reselection in IDLE/Inactive mode if the distance between UE and serving cell reference location is longer than a “network-configured threshold”. 
· The definition of reference location and “network-configured threshold” should further link to RAN2’s specification.
Proposal 3: For time-based measurement requirements with earth moving cell, RAN4 should wait further progress from RAN2.
NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Based on the discussion in RAN2 so far, several basic assumptions have been achieved:
	· measurements for TN’s coverage are performed only when relevant
· UE is not required to perform neighbour cell measurements for TN neighbour cells in an area where there is no TN network coverage
· NTN UE could be provided with assistance information of TN coverage
· NTN UE could differentiate when camping in an area only covered by NTN network (earth-moving or earth-fixed) vs an area where TN network(s) is/are also available.
· No additional cell reselection prioritization rules for NTN vs TN in Rel-18 (e.g. per service type, per mobility state, or per UE type) on top of what specified in Rel-17


RAN4 should investigate the measurement mechanism and requirements based on following assumptions and further agreements from RAN2.
· For TN frequencies measurement, UE is required to perform the measurements only when UE is under TN coverage. 
· If UE is required to perform both NTN and TN frequencies measurement, TN frequencies measurement should be prioritized.
Observation 1: RAN4 should investigate the measurement mechanism and requirements based on following assumptions:
· UE is only required to perform the measurements only when UE is under TN coverage. 
· If UE is required to perform both NTN and TN frequencies measurement, TN frequencies measurement is prioritized.
For inter-frequency measurement, the current R17 NTN measurement capability and requirements could be the baseline.
Proposal 4: For inter-frequency measurement of NTN-TN cell reselection, the current R17 NTN measurement capability and requirements could be the baseline.
NTN-NTN handover (to reduce the signalling overhead)
Several agreements of RACH-less handover have been approved in RAN2#121.
	· Support RACH-less Handover in Rel-18.
· RACH-less Handover in NR NTN is a L3 mobility procedure (FFS if this is combined with the unchanged PCI approach, if supported) and uses the LTE’s RACH-less Handover procedure as a baseline. FFS on TA acquisition
· In NTN RACH-less handover, network indicates (implicitly or explicitly) whether NTA in the target cell is identical to the source cell or explicitly provided by the NW.
· Support dynamic grant from the target cell for RACH-less PUSCH transmission to reduce random access congestion in the target cell. FFS whether to limit the solution to same feeder link/gateway scenario


RACH-less handover will be supported in R18 NR-NTN. RAN4 should define delay requirements and UE transmit timing requirements for RACH-less handover. LTE’s approach can be the baseline.
Proposal 5: Define delay requirements and UE transmit timing requirements for RACH-less handover. LTE’s approach can be the baseline.
For other reduce the signalling overhead handover enhancement mechanisms, RAN4 should wait further progress of RAN2.
4. Conclusion
Based on the discussion above, the following and proposals are concluded. 
Proposal 1: For network verified UE location, suspend the discussion until enough input from RAN1 agreement.
Proposal 2: For location-based measurement requirements with earth moving cell, the RRM requirement for location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point, which is:
· UE initiates the measurement for cell-reselection in IDLE/Inactive mode if the distance between UE and serving cell reference location is longer than a “network-configured threshold”. 
· The definition of reference location and “network-configured threshold” should further link to RAN2’s specification.
Proposal 3: For time-based measurement requirements with earth moving cell, RAN4 should wait further progress from RAN2.
Observation 1: RAN4 should investigate the measurement mechanism and requirements based on following assumptions:
· UE is only required to perform the measurements only when UE is under TN coverage. 
· If UE is required to perform both NTN and TN frequencies measurement, TN frequencies measurement is prioritized.
Proposal 4: For inter-frequency measurement of NTN-TN cell reselection, the current R17 NTN measurement capability and requirements could be the baseline.
Proposal 5: Define delay requirements and UE transmit timing requirements for RACH-less handover. LTE’s approach can be the baseline.
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