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Introduction
GNSS related issues for NTN were discussed in RAN4#101-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· GNSS accuracy assumption for RRM requirements 
· UE Internal Coexistence between GNSS receiver and NR UL transmitter 
In this paper we will provide our views on GNSS related issues for NTN RRM.
Discussion
GNSS accuracy assumption for RRM requirements
	· Issue 1-1: GNSS accuracy assumption for RRM requirements
· Option 1: (CATT, Apple, Xiaomi, Nokia)
· Use a common GNSS accuracy assumption for all RRM requirements
· Option 2: (QC, Intel, Ericsson, Huawei, ZTE, THALES)
· GNSS accuracy assumption is discussed by case-by-case basis for different RRM requirements.


Our preference for Issue 1-1 is option 2.
While we agree that GNSS module as a hardware is common for all the applications, in our understanding the GNSS accuracy or UE location accuracy depends on how GNSS module is being used by different applications. For example, for navigation accurate GNSS measurements are required, and as a results, GNSS module may be frequently scheduled to track the satellites. For other applications that does not require high location accuracy, GNSS module may be scheduled infrequently or scheduled in a different modes.
RAN4 has not discussed how GNSS module is to be used for NTN, and in our view this should be left to UE implementation. However, similar as different applications, different activities in NTN may use GNSS module in different ways. For example, for data transmission, high GNSS accuracy may be needed to maintain UL sync, while for measurement and mobility, GNSS accuracy may not need to be same. 
RAN4 has agreed to use GNSS accuracy of 50ms as the assumption for UL timing requirements. This can be used as the starting point for measurement and mobility requirements, e.g. when we consider the determination of SMTC/MG timing (or other relevant evaluations), but we do not think this would preclude other assumptions when appropriate.
Proposal 1: GNSS accuracy assumption is discussed by case-by-case basis for different RRM requirements.
UE Internal Coexistence between GNSS receiver and NR UL transmitter 
	· Issue 1-2: RRM impact due to UE Internal Coexistence between GNSS receiver and NR UL transmitter
· Agreement:
· FFS the RRM impact if the issue of UE Internal Coexistence between GNSS receiver and NR UL transmitter is identified.


L band has been defined for NTN in RF session, and we understand there can be internal coexistence issue between NTN UL in L band and reception of some GNSS signals. We are open to discuss whether and how to address the coexistence issue in RAN4.
One way is to leave it to UE implementation to address the internal coexistence issue. UE is assumed to measure GNSS in best effort basis, e.g. it can use the inactive period of UL transmission on L band to measure GNSS. Some performance loss (e.g. in UL sync) due to GNSS inaccuracy may be expected if UE is continuously scheduled with UL, and the UL transmission in L band causes several interference to the GNSS reception (the impacts depends on the location of the UL in the L band and the condition of the GNSS).
Another way is to define interruption or scheduling restriction in RAN4. Considering the timeline of Rel-17 we do not think the solution to address internal coexistence issue should have RAN1 or RAN2 impacts. Even within RAN4, the standardization efforts should be limited, e.g. considering different UE implementation, it may be difficult to define exact location or length of interruption.
Proposal 2: RAN4 to consider the following options for addressing UE Internal Coexistence between GNSS receiver and NR UL transmitter:
· Option 1: Leave it to UE implementation (no or little spec impact)
· Option 2: Define interruption or scheduling restriction in RAN4 (no RAN1/2 impact)
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In this paper we provided our views on GNSS related issues for NTN RRM.
Proposal 1: GNSS accuracy assumption is discussed by case-by-case basis for different RRM requirements.
Proposal 2: RAN4 to consider the following options for addressing UE Internal Coexistence between GNSS receiver and NR UL transmitter:
· Option 1: Leave it to UE implementation (no or little spec impact)
· Option 2: Define interruption or scheduling restriction in RAN4 (no RAN1/2 impact)
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