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Introduction

In RAN2#117-e[1], RAN#2 had made agreements for NTN cell reselection and SMTC.

	Agreements:

Satellite ephemeris based cell reselection is represented by time and location based cell reselection. No further enhancement in this release for ephemeris based cell reselection.

No further enhancement on cell reselection priority in NTN. Remove the corresponding FFS from 38.304 CR.
No need to provide the timing information about the new upcoming cell for either earth fixed scenario or earth moving scenario in Rel-17.

No further enhancement on cell reselection procedure to support TN prioritization over NTN in Rel-17.

RAN2 assumes that in addition to the ephemeris information, assistance information is needed for UE-based SMTC adjustment in idle and inactive mode. (FFS on the option to enable this)

Adopt the text proposal in R2-2203725 to capture the location based cell reselection agreements in 38.304.

Working Assumption:

To prevent non-NTN capable UE from accessing an NTN cell in Rel-17, for NR-NTN RAN2 follows a similar solution as in IoT-NTN (FFS on the details and whether this is always needed or not).


	Agreements via email - from offline 102 - second round:

The introduction of a distance threshold for cell reselection would not impact the cell reselection priority determination in inter-frequency and inter-RAT cell reselection criteria.


	Agreements via email - from offline 102 - third round:

The validity timer information for neighbour cell’s ephemeris information should be introduced in system information and it can be the same as or different from the validity timer of the serving cell.


	Agreements online:

SMTC offset and change rate is needed to assist UE-based SMTC adjustment in idle and inactive mode (FFS on the signalling details, e.g. whether to broadcast feeder link delay difference or something different)

There is no need to indicate to UE in idle/inactive mode whether a cell (serving cell and/or neighbour cell) is earth moving or quasi-earth fixed.


	Agreements:

RAN2 reconfirms that, in connected mode, UE location information can be sent to the NG-RAN. FFS if full UE location information based on user consent or coarse UE location information.


	Agreements:

Send a new LS to SA3 indicating that if NTN specific User Consent for sending fine UE location information (full GNSS coordinates) will not be available in Rel-17, RAN2 will consider the solution where, upon network request, after AS security/connected mode is established, a UE can report its coarse UE location information (coarse GNSS coordinates) to the NG-RAN, with a possible reported value referring to "no coarse GNSS location available" (which the UE can set if it cannot/does not want to provide its coarse GNSS coordinates); and asking SA3 to come back to RAN2 if they have any concerns."


But there were some remaining issues had not made consensus, in this contribution, we provide our views on those issues.
Discussion
 Distance threshold used for cell reselection evaluation

In RAN#2 116b-e meeting[1], a consensus had been reached on location-based measurement decision for neighbor cell with equal and low priority:
UE may choose not to perform neighbour cell measurements of “NR intra-freq or inter-freq with equal or lower priority, or inter-RAT freq with lower priority”, if (the distance between UE and serving cell reference location is shorter than a threshold) and (legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold).
In NTN network, the coverage or radius of a satellite may varies, even though UE can measure target neighbor cell with acceptable RSRP/RSRQ, it may still be far from the center or reference point of neighbor cell, here a distance threshold  is needed to assist UE to make cell reselection decision. 

Refer to legacy TN network[2], UE can reselect to low priority neighbor cell while target cell satisfied 
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, therefore a similar mechanism can be applied to NTN network with introducing a new distance threshold for cell reselection evaluation. With the new introduced distance threshold, it may prevent UE from reselecting to low priority cell and lead to signal overhead.

Observation 1  In NTN network cell reselection to equal or low priority neighbor, RAN#2 should take cell coverage, consistent with TN network and reduce signaling overhead into consideration.
Proposal 1  RAN#2 to introduce a new distance threshold for equal or low priority cell reselection evaluation.
Below are scenarios in using the distance threshold:

Scenario 1, If network broadcast the reference location of neighbor cell and UE is able to acquire its location information, UE consider a cell which the distance between UE and neighbor cell reference location is shorter than this distance threshold as a candidate.
Scenario 2, If network broadcast the reference location of neighbor cell but UE is NOT able to get its location information, UE acts as legacy.
Scenario 3, If network NOT broadcast the reference location of neighbor cell, UE acts as legacy.
Observation 2 In NTN network cell reselection only when both network broadcast reference location of neighbor cell and UE is able to acquire its location information, UE can use the distance threshold for cell reselection evaluation.
Proposal 2  UE use the distance threshold to perform cell reselection evaluation when network broadcast reference location of neighbor cell and UE can acquire its location information
From last meeting 117e[3], RAN#2 was no consensus in using the new introduced distance threshold with legacy R-criteria for cell reselection enhancement. As analyzed above, the distance threhold is used to decide if a neighbor cell is able to be a candidate for cell reselection. Once there are more than one candidates, they can be further ranked via R-criteria and UE reselect to the cell with highest ranked cell. That is, RAN#2 should consider option 2 from last meeting.
Proposal 3  Introduce a distance threshold. Distance threshold applies to decide the candidate cells and then rank the candidate cells based on R-criterion to decide the target cell for reselection.
Since different satellites may have different coverage or radius as mentioned above, it may need more than one distance threshold. Also, from UE power saving point of view, the maximum allowed distance thresholds can be two or refer to the maximum number of SMTC configuration in RRC_CONNECT. For each neighbor cell it can be associated with up to one distance threshold.
Proposal 4  The maximum allowed number of distance threshold can be specified.

Proposal 5  For each neighbor cell, there is at most one associated distance threshold.
 Simultaneous configuration of location-based and time-based cell reselection
Currently RAN#2 had agreed on two cell reselection approaches, location-based and time-based, for quasi-earth fixed cell and earth fixed cell scenarios.

For earth fixed cell scenario, using location-based cell reselection can be more suitable than the other one, that is, UE only needs to perform neighbor NTN cell measurement and reselection evaluation while it is close to the boundary of serving cell, which can reduced the the number of measurements and lower the UE power consumption.

For quasi-earth fixed cell scenario, the satellite relative to the earth is fixed for a certain time, the information of remaining serve time is important for both UE and network for handover preparation, which using time-based approach is more suitable than location-based. 

Observation 3  Under different scenarios, there is a preference in using different cell reselection approaches.
Considering the mobility of UE in quasi-earth fixed cell, when UE is closing to the edge of the cell it may not perform neighbor cell measurement without location-based approach, but execute measurement untill RSRP/RSRQ lower than threshold as legacy actions, which may causing bad service continuity experience. 

Proposal 6  RAN#2 to consider support simultaneous configuration of location-based and time based reselection
To make network more flexible, it can, depend on its deployment requirements, optionally configures both location-based and time-based reselection. When UE receives both configurations, it applies those configurations.

Proposal 7  Network can optionally configure both location-based and time based reselection and UE applies both while configured
 Mechanism to prevent non-NTN UE from accessing NTN network
In 117-e [3], IOT-NTN had decided to intruduce a new bit to indicate if the NTN cell is barred for NTN UE and RAN#2 had made working assumption to follows a similar solution as in IoT-NTN:

A new bit, e.g. cellBarred-NTN, is introduced in SIB1 to bar NTN UEs from accessing a NTN cell. FFS whether to consider MIB instead of SIB1 for NB-IoT. NTN UE ignores the legacy bit. 
...
cellBarred-NTN is signalled in SIB1 for NB-IoT.

For NTN persepctive, network can use the new bit to indicate whether NTN capable UE can access network, which means that NTN UE would ignore legacy cellBarred indication while the non-NTN capable UE acts as legacy, follow the indication cellBarred in MIB. But from TN perspective, network may also need to support this new bit to prevent all UE from accessing network, otherwise NTN capable UE still access the network. 
Proposal 8  For NTN capable UE, it follows the new bit indication to decide whether to access network

Proposal 9  For TN network, it should support the new bit indication as NTN network
Conclusion

Based on the outcome of the above discussion, we would like to suggest the following proposals:

Observation 1  In NTN network cell reselection to equal or low priority neighbor, RAN#2 should take cell coverage, consistent with TN network and reduce signaling overhead into consideration.
Proposal 1  RAN#2 to introduce a new distance threshold for equal or low priority cell reselection evaluation.
Observation 2  In NTN network cell reselection only when both network broadcast reference location and UE is able to acquire its location information, UE can use the distance threshold for cell reselection evaluation.
Proposal 2  UE use the distance threshold to perform cell reselection evaluation when network broadcast reference location of neighbor cell and UE can acquire its location information

Proposal 3  Introduce a distance threshold. Distance threshold applies to decide the candidate cells and then rank the candidate cells based on R-criterion to decide the target cell for reselection.
Proposal 4  The maximum allowed number of distance threshold can be specified.

Proposal 5  For each neighbor cell, there is at most one associated distance threshold.
Observation 3  Under different cell scenario, there is preference in using different cell reselection approaches.
Proposal 6  RAN#2 to consider support simultaneous configuration of location-based and time based reselection
Proposal 7  Network can optionally configure both location-based and time based reselection and UE applies both while configured
Proposal 8  For NTN capable UE, it follows the new bit indication to decide whether to access network

Proposal 9  For TN network, it should support the new bit indication as NTN network
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