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1. Introduction
In last RAN4 meeting, the WF[1] on NTN RRM measurement requirements was agreed and the issue of GNSS measurement was mentioned as below.
	· Observation: FFS: whether interruptions or measurement gaps is expected for GNSS measurements during NTN operation.
· Companies are encouraged to investigate further and provide input if any technical issues are found. If any, RAN4 to discuss whether/how to define interruption and/or measurement gap for GNSS measurement in detail.
[information-only] Technical comment from Apple:
In RF discussion, the NTN GTW session agreed in RAN4#98e to work on both S- and L-band for the WI. We did not see big issue in terms of interference between GNSS and S-band, but L-band UL is very close to GNSS. So, we are not sure if there is a potential issue for that combination from IDC harmonic/emission interference perspective. If the IDC harmonic/emission interference exists and is not negligible, we may consider to protect GNSS measurement from aggressor NTN transmission. Secondly, this case is different from legacy NR, because NTN capable UE is mandatory to support GNSS measurement and also GNSS measurement is essential for NTN connection. We think all these IDC interference aspects have to be checked by RAN4 RF session, and we are also checking with our RF experts. 
[Information-only] Technical comments from THALES
For exemplary L-band (see the GTW agreement from [98e][310]), NTN UE in-device coexistence study with GNSS may be required for this band.
Moreover, for the time being it is not clear the impact of interruption/measurement gaps on the UE capability to synchronize. It also depends on the type of constellation, the width and the type of cell (e.g. if Earth fixed cell or Earth moving cell).



In this contribution, we discuss whether interruptions or measurement gaps is expected for GNSS measurements during NTN operation.
2. Discussion
In RAN4#98e meeting, RF session agreed in [2] that,
	· Include S-band, L-band as exemplary bands for FR1 
· Using S-band frequency range i.e. 2GHz for co-existence simulation in FR1
· At least one of above bands RF requirements completed, then Rel-17 NTN WI, RF requirements for FR1 can be considered as completed. 



The L-band spectrum for satellite services are summarized in [3],
	The following bands are referred as L band and identified by the ITU Radio Regulation for use by GEO based Mobile Satellite Services (MSS) on a worldwide basis. 

	
	Region 1
	Region 2
	Region 3

	Downlink (space to earth)
	1518 – 1559 MHz
	1518 – 1559 MHz
(Note 1)
	1518 – 1559 MHz

	Uplink (earth to space)
	1626.5 – 1660.5 MHz & 1668 – 1675 MHz
	1626.5 – 1660.5 MHz & 1668 – 1675 MHz (Note 2)
	1626.5 – 1660.5 MHz & 1668 – 1675 MHz


Note 1: In the table above, the frequency band 1518 - 1525 MHz is not allocated to MSS domestically in the US.

Note 2: In the table above, the frequency band 1668-1675 MHz is not allocated to MSS domestically in the US. The band 1670 – 1675 MHz is allocated for fixed and mobile services in US.
Note: In the table above, the identified spectrum bands can also be used by Complementary Ground Component (CGC) or Ancillary Terrestrial Component (ATC) of the network

The following bands are referred as L band and identified by the ITU Radio Regulation for use by Non-GEO based Mobile Satellite Services on a worldwide basis. 

	
	Region 1
	Region 2
	Region 3

	Downlink (space to earth)
	1613.8 – 1626.5 MHz (Note 2)
	1613.8 – 1626.5 MHz (Note 3)
	1613.8 – 1626.5 MHz (Note 2)

	Uplink (earth to space)
	1610.0 – 1626.5 MHz
	1610.0 – 1626.5 MHz
	1610.0 – 1626.5 MHz



Note 3: In the table above, the 1613.8-1626.5 MHz segment is allocated for downlink operations (space-to-Earth) on a secondary basis.




And the GNSS band allocation is as below [4]
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Figure 1. GNSS band allocation [4]

Thus, the L-band of NTN uplink is very close to the GNSS upper L-band on the frequency domain, e.g., NTN uplink L-band to G1 band of GLONASS. As shown in the following figure 2, at UE, the transmission of NTN uplink signal may cause interference to the GNSS measurement on L1/E1/G1 band. In NTN RRM, the GNSS measurement is quite important/essential to the NTN connection, since for instance the UE specific TA is derived based on self-estimation with GNSS capability and calculate frequency pre-compensation on service link is also based on UE GNSS positioning. Furthermore, from RAN1 conclusion, NTN UE is mandatory to support GNSS for ILD/INACTIVE/CONNECTED and therefore the GNSS measurement is a mandatory UE behavior when UE is working in NTN system. 
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Figure 2. NTN L-band transmission may have IDC interference to GNSS measurement
In case the IDC interference from NTN transmission to GNSS measurement on L-band is serious, RAN4 needs to find some solutions to avoid such interference. However, actually it’s an RF related issue, and we propose to determine whether interruptions or measurement gaps is expected for GNSS measurements during NTN operation after the IDC interference from L-band NTN to GNSS is evaluated/confirmed in RF session. 
Proposal: RRM room would determine whether interruptions or measurement gaps is expected for GNSS measurements during NTN operation after the IDC interference from L-band NTN to GNSS is evaluated/confirmed in RF session.
3. Conclusion
In this contribution, we discuss whether interruptions or measurement gaps is expected for GNSS measurements during NTN operation.
Proposal: RRM room would determine whether interruptions or measurement gaps is expected for GNSS measurements during NTN operation after the IDC interference from L-band NTN to GNSS is evaluated/confirmed in RF session.
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