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[bookmark: _Ref165266342]Introduction
In this contribution, we will discuss the remaining issue on cell reselection for R18 NR NTN based on open issue list by the running CR rapporteur as follows [1]. 
	Cell reselection enhancements remaining open issues
· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]
· Define the not essential SIB to provide the TN coverage information in NTN cell
· Discuss on broadcast of NTN information in TN cell for NTN-TN service continuity
· For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]
· Discuss measurements on neighbour cells during hard cell switch / feeder link switch
· Discuss if the network needs to inform UE the type of the next cell switch (hard or soft) and if it is needed, how to inform the UE (implicitly or explicitly)


Discussion
NTN Neighbor cell information in TN cell
Regarding whether and how to support TN cell to provide NTN neighbor cell information (e.g., NTN-Config) in R18 NR NTN, initial discussion was held in the last meeting, but no agreement was achieved. In our understanding, NTN neighbor cell information is useful for UE to measure NTN neighbor cells if there are NTN neighbor cells around TN serving cell. More specifically, considering gNB-UE propagation delay difference between the TN serving cell and NTN neighbour cells is large, UE may not be able to measure NTN cells based on the current SMTC configuration, NTN neighbor cell information is useful for UE to adjust SMTC and perform NTN neighbor cell measurement.
In order to support TN cell to provide NTN neighbor cell information (e.g., NTN-Config), there are two candidate solutions listed below.
· Option 1: SIB3/4/5 is used to broadcast NTN-Config IE;
· Option 2: SIB19 is used to broadcast NTN-Config IE.
Based on the existing specification, there is no restriction that TN cell cannot broadcast SIB19, compared to option 1, we think mirror specification impact is needed to capture that SIB19 is used to broadcast NTN-Config IE in TN cell.
Proposal 1: TN cell broadcasts SIB19 to provide the NTN neighbor cell info (e.g., NTN-Config). No stage 3 spec impact.
Cell Reselection Enhancement for Power Saving
[bookmark: OLE_LINK4]RAN2 has agreed to introduce a new SIB (i.e., SIBXX in the RRC running CR [3]), as we can know, SIBXX belongs to other SI. There are three ways to provide other SI according to TS 38.300 [4], i.e., periodically broadcast, broadcast on-demand, or sent in a dedicated manner. TN coverage info is beneficial for power saving for all the UEs in the NTN cell. Then, SIBXX should be always set to “ broadcast” if NW decides to provide this TN coverage info. 
Proposal 2: Broadcast on-demand manner is not supported for SIBXX.
Regarding the description of TN coverage by the NW, the following agreement was achieved in the last meeting. 
2. RAN2 will not specify restrictions on TN coverage description (i.e., description of TN coverage is left to NW implementation). The signalled TN coverage can describe areas not currently covered by the satellite cell footprint (FFS how to reflect this in the specification)
Regarding the FFS highlighted above, we think this agreement is the clarification of the relationship between TN coverage and satellite cell footprint, it is sufficient to capture this in stage 2 specification.
Proposal 3: Capture the following description in stage 2 spec:
· It is up to NW implementation to signal TN coverage, i.e., the signalled TN coverage can describe areas not currently covered by the satellite cell footprint.
For skipping the measurement of TN neighbor cells, the following wording has been captured in the existing 38.304 Running CR [5]. From our perspective, it is better to capture the details about how UE determines there is no coverage of a frequency, a similar way of location-based measurement initiation can be used, i.e., UE considers there is no coverage of a frequency, if the distance between UE and all the reference location(s) associated with the frequency is larger than the corresponding distance threshold.
	-	For UE camping on NTN cell, if the UE supports TN neighbour cell measurement relaxation, has obtained its location information, and the coverageAreaInfoList and tn-AreaIdList are broadcast in system information, the UE may not perform measurements of a TN frequency where UE is not in the coverage of that frequency provided via tn-AreaIdList, regardless of the frequency priority.


Proposal 4: UE considers there is no coverage of a frequency, if the distance between UE and all the reference location(s) associated with the frequency is larger than the corresponding distance threshold.
[bookmark: _GoBack]Cell Reselection Enhancements for Earth-moving cell
For cell reselection enhancements for earth-moving cell, the following remaining issues should be discussed according to open issue list by the running CR rapporteur [1]
	· For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]
· Discuss measurements on neighbour cells during hard cell switch / feeder link switch
· Discuss if the network needs to inform UE the type of the next cell switch (hard or soft) and if it is needed, how to inform the UE (implicitly or explicitly)


In the last meeting, some companies proposed that in case of NTN cell hard switch (including hard satellite switching or hard feeder link switching), UE needs not to start neighbor cell measurements of the new cell before t-Service. We think this issue can be discussed in two scenarios as follows.
· Scenario 1: There are other neighbor cells around the serving cell in addition to the upcoming cell due to hard cell switching;
· Scenario 2: There are no other neighbor cells around the serving cell in addition to the upcoming cell due to hard cell switching.
For scenario 1, UE may be able to reselect to another neighbor cell even if the upcoming cell does not appear if UE initiates neighbor cell measurement before t-Service. This is beneficial for service continuity. For scenario 2, similar to the discussion on satellite switching with PCI unchanged, coverage gap between serving cell and upcoming cell is zero or negligible should be considered. Although not starting neighbor cell measurements before t-Service is beneficial for saving power, the gain is small since the gap is small.
In summary, no enhancement is needed for neighbor cell measurement initiation in case of hard cell switch. Because of this, the network does not need to inform UE the type of the next cell switch (hard or soft).
Proposal 5: No enhancement is needed for neighbor cell measurement initiation in case of hard cell switch.
Proposal 6: The network does not need to inform the UE whether the next NTN cell switch is a soft or a hard switch for cell reselection.
Conclusions
[bookmark: _Toc502437832]Based on the analyses given above, we have the following proposals:
Proposal 1: TN cell broadcasts SIB19 to provide the NTN neighbor cell info (e.g., NTN-Config). No stage 3 spec impact.
Proposal 2: Broadcast on-demand manner is not supported for SIBXX.
Proposal 3: Capture the following description in stage 2 spec:
· It is up to NW implementation to signal TN coverage, i.e., the signalled TN coverage can describe areas not currently covered by the satellite cell footprint.
Proposal 4: UE considers there is no coverage of a frequency, if the distance between UE and all the reference location(s) associated with the frequency is larger than the corresponding distance threshold.
Proposal 5: No enhancement is needed for neighbor cell measurement initiation in case of hard cell switch.
Proposal 6: The network does not need to inform the UE whether the next NTN cell switch is a soft or a hard switch for cell reselection.
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