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Introduction
 At RAN 98-e meeting the revised WI “NR NTN (Non-Terrestrial Networks) enhancements” [1] was approved.  In the last meeting, we discussed the location-based cell re-selection in earth moving cell NTN deployments and in #108 meeting we will specify the requirements for NTN-NTN cell re-selection enhancements and the NTN-TN cell re-selection enhancements, what we discussed before were captured in [2]. 
Discussion
In the latest WID as below, for NTN-NTN and NTN-TN these two scenarios, RAN4 mainly focuses on the cell re-selection enhancement. 
	This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.

· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN3,RAN4]
· 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]
· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]



First of all, we would like to confirm the scope:
· In this WI only single carrier is supported;
· The cell re-selection enhancements for RRC_IDLE/INACTIVE for NTN-TN and NTN-NTN scenario are supported;
·  The RRC_CONNECTED state related issues are not included in this WI;
· The mobility issues mainly towards the earth moving cell such as NGSO (LEO, MEO).




TN-NTN Cell-reselection:
In the last meeting, we just agreed that RAN4 defined the cell reselection requirements for TN-NTN scenario which is not the corner case although the serving service belongs to TN is better than the NTN. No matter what the serving cell is (TN cell or NTN cell), the target cell is the NTN cell. There is a issue shall be confirmed in this meeting:
Time based or location based method doesn’t apply for the TN-NTN since the serving cell is TN cell.
In R17 we introduced the time based and location based method for cell reselection for NTN-NTN scenario. However, these two method is not proper for TN cell e.g. for location based method, we need to obtain the reference location and the distance threshold which is related to the NTN serving cell. Thus from my perspective, the time based and location based method do not apply for the TN-NTN scenario since the serving cell is TN cell.
Observation 1: In R17 NTN-NTN scenario, RAN4 introduced the time based and location based method for cell reselection for NTN-NTN scenario.
Proposal 1: Time based and location based method do not apply for the TN-NTN scenario since the serving cell is TN cell.
NTN-TN Cell-reselection:
In the last meeting we also defiend that the NTN-TN cell reselection requirements and it is also necessary for us to clarify the issues as below:
Time based and location based method can be used in this scenario.
For the second point, the serving cell is the NTN cell and the time based and location based method is not proper for TN cell but apply for the NTN serving cell, so these two methods can be used in NTN-TN scenario.
Proposal 2: Time based and location based method apply for the NTN-TN scenario since the serving cell is TN cell.
RAN2 has the agreements as below:
	Agreements:
1.	define an optional without signalling UE capability to indicate the support of skipping neighbour cell measurements for TN neighbour cells in an area where there is no TN network coverage.
2.	define an optional without signalling UE capability for location-based measurement initiation in Earth-moving cell for cell selection/reselection.
3.	To define an optional without signalling UE capability for time-based measurement initiation in Earth-moving cell for cell selection/reselection.
4.	RACH-less support is optional with UE capability signalling (RAN2 WA: this is a per band UE capability).

NTN-TN enhancement, Agreements: 
1.	Both of the NR TN coverage and EUTRA TN coverage can be provided.
2.	We introduce a new SIB to provide the TN coverage information
3.	A TN coverage area configuration is associated with a TN coverage Area ID. The frequency information for TN coverage area is indicated by adding TN coverage area IDs in SIB4 and SIB5.

NTN-NTN enhancement, Agreements:
1.	The change of serving cell reference location for earth moving cell should neither result in system information change notifications nor in a modification of valueTag in SIB1.
2.	In the Earth-moving case, it is up to UE implementation to maintain a valid serving cell reference location in RRC_IDLE and RRC_Inactive mode. This will be stated in the specification as a Note (or update of an existing Note)
3.	For the IE used to trigger UE neighbor cell measurements prior to feeder link switch, re-use the same field of t-Service-17 as in Rel-17 and update the field description accordingly.


When the UE camps on the NTN cell coverage and the TN coverage is provided the cell reselection can be performed which contains in #108bis meeting:
	Agreement:
UE is allowed to skip TN neighbour cells measurement in an area where there is no coverage of the frequency based on the provided TN cell coverage information and UE GNSS position information.


We know that if no coverage of TN frequency based on the provided TN cell coverage information and GNSS position information, UE may still camp on the NTN cell and has no condition to do the cell reselection to TN cell. 
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However, if the frequency information is provided to UE which is not accuracy enough, the cell reselection will be also failed. So how can we solve that inaccurate problem is the key point. Some companies mentioned that we can introduce the frequency information radius margin, that is, if we do not introduce the margin we only provide the TN coverage radius to UE, on the contrary, if we introduce the margin the margin+radius can be provided and the cell reselection can be relaxed.
Observation 2: If no coverage of TN frequency based on the provided TN cell coverage information and GNSS position information, UE may still camp on the NTN cell and has no condition to do the cell reselection to TN cell.
Observation 3: If the frequency information is provided to UE which is not accuracy enough, the cell reselection will be also failed.
Proposal 3: RAN4 shall introduce the margin for TN frequency information such as radius to guarantee the cell selection.
NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell
In the previous meeting, we just agreed that the legacy method can be reused and the margin is [80]m. From my perspective, RAN2 has already defined the new parameter for earth-moving scenario, the add section in the spec shall be as below:
	Added in idle and inactive section in TS38.133:
- if distanceThresh and movingReferenceLocation are configured by the network [2] and the UE supports location-based measurement initiation and has obtained its location information, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell if the distance between UE and the serving cell moving reference location – [movingReferenceLocation] – is larger than distanceThresh. The requirements apply provided that the distance exceeds the distanceThresh by a margin of [80] m.


 Proposal 4: RAN4 shall update the location based method in the spec based on the RAN2 agreements.
Conclusion
In this paper we provided our views on RRM requirements on R18 NR NTN enhancement.
Observation 1: In R17 NTN-NTN scenario, RAN4 introduced the time based and location based method for cell reselection for NTN-NTN scenario.
Proposal 1: Time based and location based method do not apply for the TN-NTN scenario since the serving cell is TN cell.
Proposal 2: Time based and location based method apply for the NTN-TN scenario since the serving cell is TN cell.
Observation 2: If no coverage of TN frequency based on the provided TN cell coverage information and GNSS position information, UE may still camp on the NTN cell and has no condition to do the cell reselection to TN cell.
Observation 3: If the frequency information is provided to UE which is not accuracy enough, the cell reselection will be also failed.
Proposal 3: RAN4 shall introduce the margin for TN frequency information such as radius to guarantee the cell selection.
 Proposal 4: RAN4 shall update the location based method in the spec based on the RAN2 agreements.
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