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1. Introduction
In RAN4#98-bis-e meeting, the issues on NTN and GNSS interference was raise in [1]. Companies are invited to study the IDC and inter-device interference between NTN and GNSS in RAN4#99e meeting. In this paper, we provide our views on NTN and GNSS interference.
2. Discussion
2.1 IDC issue between NTN UL and GNSS receiver 
As discuss in [2], the L-band spectrum for satellite services are summarized as below:
	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 given by below:
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Figure 1. GNSS band allocation [2]
Therefore, the L-band of NTN uplink is very close to the GNSS on the frequency domain, e.g., NTN uplink L-band to G1 band of RNSS. Considering the frequency range for L-band uplink is 1610.0 – 1626.5 MHz (frequency range is 16.5MHz), it is not possible to set a guard band to avoid the IDC interference since that will result in the loss of spectrum. While for the frequency range of 1626.5 – 1660.5 MHz & 1668 – 1675 MHz, RAN4 need to evaluate if frequency isolation would be enough to protect the G1 band of GNSS.
Observation 1: At least for 1610.0 – 1626.5 MHz in L-band, there is IDC issue between NTN uplink and GNSS. 
Proposal 1: RAN4 to consider IDC scheme for NTN and GNSS if the frequency range of 1626.5 – 1660.5 MHz in L-band is allocated to NTN uplink.
Proposal 2: RAN4 to further evaluate the potential IDC issue for the frequency range of 1626.5 – 1660.5 MHz & 1668 – 1675 MHz in L-band.
2.2 Inter-device interference between NTN and GNSS
When NTN uplink in L-band is close to the GNSS on the frequency domain, another issue is inter-device interference. For inter-device interference, the IDC scheme could not be applied since there is no coordination between UEs. Therefore, the interference from the NTN uplink of the UE might degrade the GNSS performance of another UE when they are close on the distance. But this inter-device interference depends on the NTN deployment scenarios such as UE density, i.e., the probability that two UEs are close on the distance. If the inter-device interference is identified, RAN4 need to define the UE to UE co-existence requirements for NTN band to make sure inter-device interference issue could be solved.
Proposal 3: RAN4 to identify if there is inter-device interference issue between NTN and GNSS and specify the UE to UE co-existence requirements if needed. 
3. 	Conclusion
In this paper, we provide the preliminary analysis on NTN and GNSS interference. We have the following observations and proposals:
Observation 1: At least for 1610.0 – 1626.5 MHz in L-band, there is IDC issue between NTN uplink and GNSS. 
Proposal 1: RAN4 to consider IDC scheme for NTN and GNSS if the frequency range of 1626.5 – 1660.5 MHz in L-band is allocated to NTN uplink.
Proposal 2: RAN4 to further evaluate the potential IDC issue for the frequency range of 1626.5 – 1660.5 MHz & 1668 – 1675 MHz in L-band.
Proposal 3: RAN4 to identify if there is inter-device interference issue between NTN and GNSS and specify the UE to UE co-existence requirements if needed. 
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ARNS : Aviation Radio Navigation Service

RNSS : Radio Navigation Satellite Service




