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Introduction
RRM requirements for Rel-17 NTN were discussed in RAN4#99-e, and the outcomes are captured in the WF [1]. Based on our understanding, the following issue are to be discussed related to GNSS for NTN RRM:
· Impact of GNSS position fix time
· GNSS accuracy assumptions for different RRM requirements 
· GNSS accuracy as UE capability
· GNSS accuracy assumption for RRC-IDLE/INACTIVE mode
In this paper we will provide our views on GNSS related issues for NTN RRM.
Discussion
Impact of GNSS fix time
	· Issue 4-1-2: Impact of first time to fix/time to subsequent fix on RRM requirements
· RAN4 to further discuss the need to define assumptions on delay or frequency of GNSS fix for defining RRM requirements.


The time to fix was discussed by some companies during RAN4#98-bis-e. In 38.171 the TTFF is defined together with the accuracy. The TTSF or the frequency/rate of fixing after the first fix is not defined in 38.171, but in general a shorter time can be expected. 
In our view, it is a bit unclear whether RAN4 needs to define assumptions on delay or frequency of GNSS fix for defining RRM requirements. So far, we think what is relevant for the two types of RRM requirements (timing and mobility) is the GNSS accuracy, and how fast or how frequent UE performs GNSS fix can be left to UE GNSS implementation, as long as UE can meet the RRM requirements defined based on certain GNSS accuracies.
Proposal 1: RAN4 not to further discuss the assumptions on delay or frequency of GNSS fix for defining RRM requirements.
GNSS accuracy assumptions for different RRM requirements 
	· Issue 4-2-2: GNSS accuracy assumptions for different RRM requirements
· FFS. Finalize which RRM requirements will be affected by GNSS accuracy first.


In RAN4#98-bis-e, some companies proposed that different accuracies may be assumed for different RRM requirements. We think this is a valid point. So far, we can foresee that at least two types of RRM requirements will be based on certain assumptions on GNSS accuracy:
One type of requirements is timing related. RAN1 has agreed UE self-estimated TA to pre-compensate for the service link delay () will be part of the TA in NTN UL, and RAN4 has been discussing how to account the inaccuracy of UE self-estimated TA in the timing related requirements. RAN1 has agreed that UE self-estimated TA will be based on GNSS-acquired position and the serving satellite ephemeris, which means the accuracy of UE self-estimated TA will be based on certain assumptions of GNSS accuracy. 
For this type of requirements it is more reasonable to assume a stringent GNSS accuracy as condition. The current Te requirement is copied below, and if accuracy like 100m accuracy is used, the total timing error of NTN UL will have to be relaxed by 10Ts (100m divided by speed of light) due to GNSS inaccuracy. It will have a big impact on the UL performance. Of course, using e.g. 15ms accuracy means the timing accuracy requirements will be applicable only when UE is in good GNSS side conditions. This is not perfect but should be acceptable considering the typical use cases of NTN system. 
Table 7.1.2-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	2
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]


Another type of requirement is mobility related. RAN2 has been discussing measurement or mobility procedures (reselection and CHO) based on UE location. 
For this type of requirements it is more reasonable to use a relaxed GNSS accuracy assumption. Considering the typical deployment scenario of NTN (large cell size), an accuracy of 100m should be tolerable for NTN mobility. It will also broaden the applicability of the NTN mobility requirements, i.e. the NTN mobility can work even when UE is not in good GNSS condition.
Proposal 2: RAN4 can use different GNSS accuracy assumptions for different RRM requirements, e.g. timing and mobility. 
GNSS accuracy as UE capability
	· Issue 4-2-3: GNSS accuracy as UE capability
· Most companies prefer not to define a UE capability for GNSS accuracy.


We suggest to take the GNSS accuracy requirements in 38.171 and related side condition as assumption for defining RRM requirements. Based on 38.171, GNSS accuracy is heavily dependent on the GNSS side conditions, so we do not think a fixed accuracy or reported capability can be assumed without considering the side condition. Also, defining new capability on GNSS accuracy is out of scope of this WI.
Proposal 3: RAN4 confirms that no UE capability on GNSS accuracy is defined in this WI.
GNSS accuracy assumption for RRC-IDLE/INACTIVE mode
	· Issue 4-3-2: Applicability of GNSS requirements in RRC-IDLE/INACTIVE mode
· Whether the requirements can be applied to terminals in RRC-IDLE and RRC-INACTIVE mode should be further studied.
· Proponents should elaborate on the association of GNSS with the cellular modem status.


In our understanding, the issue 4-3-2 comes from the fact that A-GNSS requirements in 38.171 are currently only applicable for RRC_CONNECTED mode, and the question is whether we can use the same GNSS accuracy assumption for RRC-IDLE/INACTIVE RRM requirements.
In our view, RAN4 can use the GNSS accuracy assumption for RRC_CONNECTED and RRC-IDLE/INACTIVE. Of course, the A-GNSS requirements in 38.171 are defined assuming UE has obtained the assistance data from the cellular serving cell, but we understand that GNSS accuracy is an assumption for RRM requirements, and UE should be in such conditions that it can achieve the assumed accuracy, e.g. the condition for GNSS satellites are good and assistance data has been delivered to the UE, and this does not require UE to be in RRC_CONNECTED only.
Proposal 4: RAN4 to use same GNSS accuracy assumption for RRC_CONNECTED and RRC-IDLE/INACTIVE.
Conclusions
In this paper we provided our views on GNSS related issues for NTN RRM.
Proposal 1: RAN4 not to further discuss the assumptions on delay or frequency of GNSS fix for defining RRM requirements.
Proposal 2: RAN4 can use different GNSS accuracy assumptions for different RRM requirements, e.g. timing and mobility. 
Proposal 3: RAN4 confirms that no UE capability on GNSS accuracy is defined in this WI.
Proposal 4: RAN4 to use same GNSS accuracy assumption for RRC_CONNECTED and RRC-IDLE/INACTIVE.
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