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1 Introduction
The latest WID [1] has been updated and approved in the RAN plenary RAN#100 meeting. 
	The objectives of Rel-18 NTN enhancement are described in [1] including: 
4.1.1	Coverage enhancement
4.1.2	NR-NTN deployment in above 10 GHz bands
[bookmark: OLE_LINK1]4.1.3	Network verified UE location
4.1.4	NTN-TN and NTN-NTN mobility and service continuity enhancements


In this contribution, we continue to discuss the detailed RRM requirements for NR-NTN in above 10GHz bands in highlighted objective. 
2 Discussion
UL Timing
In the WF [2] of last RAN4 meeting, it is listed as below:
	Issue 2-1: UE UL Timing Accuracy Requirements for UL SCSs of 60kHz and 120kHz
Agreement:
· The assumption of the maximum total positioning error due to UE location and Satellite position estimation error shall be tightened as below:
· For UL SCS of 60kHz, [X] meters.
· For UL SCS of 120kHz, [Y] meters
· The above is applicable only when SSB SCS is equal to or higher than 120kHz
· FFS on whether applicable to UE in mobile platform.
· FFS on whether and how to connect the tightened UE positioning error to the advanced GNSS capability or UE type.
· FFS whether to use different requirements for different types of devices defined in the RF session and/or different satellite types
· FFS on different UE UL Timing Accuracy Requirements for different physical signals/channels, e.g. relaxed requirements for PRACH for certain PRACH formats, compared to other signal/channels.


Firstly, for [X] and [Y] meters, we think the root of the total positioning error is GNSS accuracy at UE side and satellite position error. It cannot say the Te need be shorter than [Value], so the GNSS accuracy should be less than [X] or [Y]. It reversed cause and effect. We think the key root of positioning error is due to GNSS positioning accuracy such as 50m in Rel-17. For the same UE, the GNSS positioning accuracy should be the same for the same scenario because it is only one GNSS receiver. There is no reason for different accuracy for different SCS setting. 
Proposal 1: For the same UE, GNSS positioning accuracy should be the same if there is only one GNSS receiver. Therefore, [X] meters for 60kHz and [Y] meters for 120kHz should be the same. If UE have multiple GNSS receiver, it can support multiple GNSS positioning accuracies.
It can be observed that VSAT can work in both FR1 and above 10GHz. If less than 50m will be used in above 10GHz. It should be based on advanced GNSS capability or UE type.
Proposal 2: For tightened positioning error, it should be based on advanced GNSS capability or UE type. 
For the GNSS accuracy, it should be work both for fixed platform and mobile platform. In different scenario, the GNSS accuracy can be different for fixed platform and mobile platform refer to 38.171.
Proposal 3: It can be applied for both fixed UE and mobile UE. The positioning error can be different for fixed platform and mobile platform. 
Proposal 4: For VSAT or advanced GNSS capability, X for 60kHz and Y for 120kHz can be 30m. 

NTN-NTN requirements for mobility and measurement
In RAN#107 meeting, the antenna assumption is still FFS in RF session as shown in [3]:
	Issue 1-2: Differentiate antenna assumption for GEO and LEO UE
Agreement:
· At least consider the differentiation between mechanical and electronic steering;
· FFS on phased array or parabolic;
· Encourage satellite companies to provide the data to show the beam switching delay.
· As the baseline, assume that UE has the single beam towards one single satellite at a given time.


Firstly, it can be observed both mechanical and electronical steering are included. From RRM perspective, the behaviors are different. For the electronical steering, it is similar as TN UEs in FR2 which can based on beam sweeping. Legacy TN FR2 beam sweeping can be used as start point and reference. It can be further discussed what N should be. 
But for mechanical steering, it has quite different behaviour than legacy UE. At least, the antenna mechanical rotation and tracking is needed if UE needs to identify or measure another satellite. In addition, beam sweeping factor can be decreased as 1. Depending on the conclusion of the antenna structures in RF session, there might be further time component is needed. 
Proposal 5: Define different RRM requirements such as HO and other mobility related/L1 measurement/L3 measurement for mechanical and electronical steering.
Proposal 6: For electronical steering, use legacy TN FR2 requirements as the start point and reference. FFS on the beam sweeping factor N. 
Proposal 7: For mechanical steering, it should include the antenna mechanical rotation and tracking time in the measurement such as in handover delay and others. There might be further time component is needed, depending on the conclusion of the antenna structures in RF session. Beam sweeping factor can be decreased as 1 for mechanical steering. 
3 Conclusion
In this contribution, we provide our further analysis of RRM requirements for NR-NTN in above 10GHz bands and our proposals are:
Proposal 1: For the same UE, GNSS positioning accuracy should be the same if there is only one GNSS receiver. Therefore, [X] meters for 60kHz and [Y] meters for 120kHz should be the same. If UE have multiple GNSS receiver, it can support multiple GNSS positioning accuracies.
Proposal 2: For tightened positioning error, it should be based on advanced GNSS capability or UE type. 
Proposal 3: It can be applied for both fixed UE and mobile UE. The positioning error can be different for fixed platform and mobile platform. 
Proposal 4: For VSAT or advanced GNSS capability, X for 60kHz and Y for 120kHz can be 30m.
Proposal 5: Define different RRM requirements such as HO and other mobility related/L1 measurement/L3 measurement for mechanical and electronical steering.
Proposal 6: For electronical steering, use legacy TN FR2 requirements as the start point and reference. FFS on the beam sweeping factor N. 
Proposal 7: For mechanical steering, it should include the antenna mechanical rotation and tracking time in the measurement such as in handover delay and others. There might be further time component is needed, depending on the conclusion of the antenna structures in RF session. Beam sweeping factor can be decreased as 1 for mechanical steering.
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