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Introduction
In this contribution, our views on the mobility enhancement impact on RRM requirement are provided. 
Mobility enhancement impact on RRM requirement
NTN-TN cell reselection enhancements – location based
The TN coverage will be broadcasted, and the following agreements are further made in RAN2#121b [3]
Agreements:
1.	For signaling the TN coverage, the corresponding geographical area information is provided by broadcast signalling by the network via a list of (possibly overlapping) areas where each area is defined using center location coordinates + radius (where the area is meant to describe a group of cells, not just a single one). FFS on the SIB. FFS on whether additional information in dedicated signalling is needed/useful

Agreements via email – from offline 106:
1. Area center location and its radius for TN coverage information is signalled using Ellipsoid-Point and radius separately. FFS if Rel-17 referenceLocation and distanceThresh are directly reused
2. Decision on the size of TN coverage area list is postponed until more is known on the format of this information and how is it sent.

Agreements online:
1. The discussion on how to indicate the frequency information for each TN coverage area should be combined with the discussion on which SIB will be used to indicate the TN coverage area, possibly based on evaluation of the signalling overhead
2. The acquired TN area coverage information remains valid until the next system information update of the SIB including TN coverage info
Working assumption:
1. We do not introduce new triggers making the UE reacquire the TN coverage information from SI

And in RAN4 106bis [1], the following aspects are discussed:
· The direction of cell reselection, e.g. from TN to NTN, from NTN to TN
· The type of satellites, e.g. GEO, GSO, NGSO
· The type of NTN cell deployment, e.g. earth fixed cell vs. earth moving cell
· Accuracy of TN coverage information provided by NTN cell. 
· Whether assistance information of neighbour NTN cells ( e.g. ephemeris data, frequency layer and PCI) provided by serving TN cell is mandatory in terms of RRM requirement definition/applicability
Note that the NTN-TN mobility enhancement focuses on cell reselection, as objective listed in RP-230809. The impact on RRM requirement is expected on the existing 4.2C Cell Re-selection for NR UE for Satellite Access.
In the direction “from NTN to TN”, the TN coverage can be provided for the NTN UE, and the NTN UE is not required to perform measurement on TN cell if the UE is out of the TN coverage. Besides, it can apply to all types of satellite (GSO, fixed/moving NGSO), as UE may move into/out of TN coverage regardless the type of satellite. 
In the direction “from TN to NTN”, the assistance information of neighbour NTN cells is mandatory in terms of RRM requirement definition/applicability, as the discussion in Rel-17. 
[bookmark: _Ref130909852]Proposal 1: RAN4 to revisit 4.2C cell re-selection requirement for NTN-TN enhancement.
[bookmark: _Ref134625760]Proposal 2: from NTN to TN, the TN coverage can be provided for the NTN UE, and the NTN UE is not required to perform measurement on TN cell if the UE is out of the TN coverage. It applies to all types of satellite (GSO, fixed/moving NGSO).
[bookmark: _Ref134625762]Proposal 3: from TN to NTN, NTN cell-resection requirements apply, provided the assistance information of neighbour NTN cells is provided.

NTN-NTN cell reselection enhancements for earth moving cell
The following agreements on earth-moving are agreed in RAN2#121 [2]
Agreements:
1. In R18, for earth-moving system, satellite with steerable beam is not considered as part of mobility enhancement in NTN.
2. 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).
3. For cell selection/reselection, location-based measurement initiation is supported in earth-moving cell

Agreements:
1. 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. 

The following agreements on earth-moving are agreed in RAN2#121b [3]
[bookmark: _Hlk134534117]Agreements:
1. RAN2 understands that for earth-moving cell reselection, the UE can derive the trajectory of serving cell with rough accuracy based on serving satellite ephemeris and epochTime, with the assumption that the serving cell reference location broadcast by the network is the one at Epoch time (FFS whether a new epochTime IE is needed). RAN2 understanding is that both PVT and orbital parameters can be used for this. FFS if additional information is needed to allow more accurate measurements.
2. For earth-moving cell, new IE is introduced to indicate the reference location of serving cell.
3. For cell (re)selection in earth-moving system, a distance threshold is introduced for location-based measurement initiation, which reuses distanceThresh in SIB19.
4. For cell (re)selection in earth-moving system, time-based measurement initiation is used to address feeder-link switch case.
5. Time-based cell reselection criteria is not pursued in R18.

It can be observed that, for earth-moving cell, RAN2 agreed the location-based cell measurement rules of quasi-fixed cell is reused and time-based cell reselection criteria is not pursued in R18. 
Thus, from RRM requirement’s point of view, the existing location-based cell reselection requirements can apply to the earth-moving cell deployment. 
[bookmark: _Ref118374994][bookmark: _Ref124344551][bookmark: _Ref126232029][bookmark: _Ref130909846][bookmark: _Ref134625776]Observation 1: RAN2 agreed for earth-moving cell, the location-based cell measurement rules of quasi-fixed cell is reused. Time-based cell reselection criteria is not pursued in R18.
[bookmark: _Ref130909859]Proposal 4: For earth-moving cell, location-based cell reselection requirements can reuse the existing requirements for quasi-fixed cell as a starting point.
Summary
The observations and proposals in this contribution are summarized:
Proposal 1: RAN4 to revisit 4.2C cell re-selection requirement for NTN-TN enhancement.
Proposal 2: from NTN to TN, the TN coverage can be provided for the NTN UE, and the NTN UE is not required to perform measurement on TN cell if the UE is out of the TN coverage. It applies to all types of satellite (GSO, fixed/moving NGSO).
Proposal 3: from TN to NTN, NTN cell-resection requirements apply, provided the assistance information of neighbour NTN cells is provided.
Observation 1: RAN2 agreed for earth-moving cell, the location-based cell measurement rules of quasi-fixed cell is reused. Time-based cell reselection criteria is not pursued in R18.
Proposal 4: For earth-moving cell, location-based cell reselection requirements can reuse the existing requirements for quasi-fixed cell as starting point.
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