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1. Introduction
In RAN4#110 meeting, the NR-NTN RRM requirements in above 10 GHz bands have been discussed and WF was agreed in [1]. However, there are still some open issues to address for RRM requirement design. In this contribution, we further discuss the NR-NTN RRM requirements in above 10 GHz bands.
2. UE UL timing requirement
The previous agreement and open issue for UE UL timing requirement over 10GHz is:

Issue 1-6B: Te_NTN for 60kHz and 120kHz in Case3

	Agreement:
· For 120kHz of UL SCS in case3, Te_NTN [Ts] is X.
· [10] Ts
· Further discussion on the side condition is not precluded in maintenance part based on contribution driven.


There are three cases to be considered in RRM requirement design:
· RRM requirements shall cover at least the following scenarios
· Case-1: Stationary UE for GSO
· Case-2: Stationary UE for LEO
· Case-3: Mobile UE for GSO

During the previous discussion in R17, we assume basic GNSS accuracy: 50m (not an agreement just assumption during the discussion) and serving-satellite positioning accuracy: 30m (not an agreement just assumption during the discussion). For R18 eNTN, it was stated in the WID that only “VSAT” devices with directive antenna (including fixed and moving platform mounted devices) are supported in above 10 GHz bands. In our view, for such VSAT UE, the UE side GNSS performance shall be better than the R17 UE. The GNSS performance requirement is specified in TS38.171, 
For UE that support A-GPS L1 C/A only, the nominal accuracy in ideal condition is:
	Success rate
	2-D position error
	Max response time

	95 %
	30 m
	20 s


For UE that support other A-GNSSs than GPS L1 C/A, or multiple A-GNSSs which may or may not include GPS L1 C/A, the nominal accuracy in ideal condition is:
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	15 m
	20 s



In Ka band the directional antenna filters out most of multiple path impacts on the channel and therefore we think the minimum requirement of 30m can be used as an enhancement (we are not sure which GNSS system can be supported by the VSAT, and then we just select worse case for the generic requirement). In previous meeting, Infra vendors commented that UE capability needs to be enhanced otherwise it’s impossible to support such big Te at network side. In order to accommodate the Infra vendor’s concern, we think the stationary VSAT UE in case 1 and case 2 could use the ideal GNSS performance in TS38.171 as baseline, that is, 15 meter, while the mobile VSAT UE in case 3 may need more margin for GNSS accuracy, i.e., 30 meters.
In our view, we still need to consider the Te_NTN requirement based on the legacy Te in TN, since that was an agreed methodology we used to derive the Rel-17 NTN timing requirement. In the components for Tg calculation, some of them are double counted or related, like Tr and Ta. We still think it’s more reasonable to check the difference between FR2 TN and Ka band NTN, and then we can decide the NTN timing requirement in Ka band. For initial transmit timing requirement in NTN (Te_NTN), Te_NTN = Te + Tp.
· Te is the legacy timing error
Tp = Tp,ue + Tp,sat: a round trip propagation delay estimation error due to UE position and satellite position estimation errors. In previous RAN4 WF, it was agreed that,
Tp,ue: a round trip propagation delay estimation error due to [X]m of UE position error
Tp,sat: a round trip propagation delay estimation error due to [Y]m of satellite position estimation error
In last RAN4 meeting, the compromised Te was agreed as 10Ts for case 3. The legacy Te requirement for TN is 3.5Ts when UL SCS and SSB SCS is both 120kHz in case 3. So, the Tp error can be up to 6.5Ts in total. In this assumption, we can have the UE GNSS and satellite position error as:

	UL 120kHz SCS
	GSO

	Mobile UE
	Case 3:
UE GNSS error: 15m
satellite position error: 15m


Based on above analysis, the following Tp values are observed:
	Case
	Tp = Tp,ue + Tp,sat

	Case-3: Mobile UE for GSO
	6.14*Ts


Thus, the only condition for UE to achieve 10Ts for Te requirement with UL SCS=120kHz in case3 is the UE that support other A-GNSSs than GPS L1 C/A, or multiple A-GNSSs which may or may not include GPS L1 C/A.
Proposal 1: the side condition for UE to achieve Te_NTN = 10Ts for 120kHz of UL SCS in case3 is:
· Only if UE supports other A-GNSSs than GPS L1 C/A or multiple A-GNSSs which may or may not include GPS L1 C/A (as specified in TS38.171 section 6.2.1), UE is required to meet Te_NTN = 10Ts for 120kHz of UL SCS in case3.	
3. Conclusion
In this contribution we discuss the impact on RRM for the eNTN UE.

Proposal 1: the side condition for UE to achieve Te_NTN = 10Ts for 120kHz of UL SCS in case3 is:
· Only if UE supports other A-GNSSs than GPS L1 C/A or multiple A-GNSSs which may or may not include GPS L1 C/A (as specified in TS38.171 section 6.2.1), UE is required to meet Te_NTN = 10Ts for 120kHz of UL SCS in case3.	
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