
[bookmark: _Hlk61177671]3GPP TSG-RAN WG4 Meeting #98-e	R4-2102173
[bookmark: _GoBack]Electronic meeting, January 25th – February 5th, 2021
		
Source:		Ericsson
Title:			NTN: spectrum and regulatory aspects
Agenda item:		11.8.2
Document for:		Approval
Introduction
The NTN WI ([1]) has been approved in RAN#88e meeting to specify requirements for the support of NTN. It has been revised in last RAN#89-e meeting [5].
A Way Forward ([6]) was agreed in last RAN4#97-e meeting, leaving open many spectrum related issues.
In this contribution, we will go through the major issues related to spectrum, based on Radio Regulations.
Discussion 
NTN band and spectrum service type.
In our contribution ([4]) to last RAN4#97-e meeting, we analyzed the ITU Radio Regulations, checking all bands previously proposed for NTN. 
The following services are among those defined in the Radio Regulations ([2]):
· Fixed (1.20): A radiocommunication service between specified fixed points.

· Fixed satellite (1.21) : A radiocommunication service between earth stations at given positions, when one or more satellites are used; the given position may be a specified fixed point or any fixed point within specified areas; in some cases this service includes satellite-to-satellite links, which may also be operated in the inter-satellite service; the fixed-satellite service may also include feeder links for other space radiocommunication services.

· Mobile (1.24): radiocommunication service between mobile and land stations, or between mobile stations (CV).

· Mobile satellite (1.25): mobile-satellite service: A radiocommunication service:
· between mobile earth stations and one or more space stations, or between space stations used by this service; or
· between mobile earth stations by means of one or more space stations.
This service may also include feeder links necessary for its operation.
Coexistence studies done in between services for each considered frequency range were done assuming the characteristics of those services. 
Considering 3GPP RAN4 is only specifying bands for a mobile usage, we propose that only spectrum allocated to mobile satellite should be considered for NTN bands.
Proposal 1: The frequency ranges considered for NTN should be spectrum allocated by ITU to Mobile satellite as primary service.

During last RAN4#97-e, some companies suggested that spectrum allocated to fixed satellite services should also be considered for NTN bands. They added such spectrum was allocated to ESIM as well, which might be an important use case for NTN.
First, looking at FSS spectrum. The ITU studies are clear in terms of sharing studies when allocating a band to a specific service. In the case of FSS allocations in the RR, all sharing studies assume fixed locations for this service and thus 3GPP should not consider these bands
Proposal 2: Spectrum allocated to Fixed satellite service should not be considered as a candidate for NTN bands. 
Regarding ESIM, only few frequency ranges allow for such use case under specific regulatory and technical conditions. 
ESIM are Earth Stations in Motion or Earth Stations on moving platforms. The stations are then fixed while it is the platform carrying them that is moving. These platforms can be land, maritime or aeronautical and are intended to be used in remote areas. A better understanding of this use case and the architecture is needed.
Proposal 3: Investigate the ESIM use case as well as its architecture in the Fixed satellite service spectrum identified by ITU.

Frequency ranges partly in FR2
As observed in [4], most of the NTN candidate frequency ranges above 7GHz are only partly in FR2 and partly in 7-24GHz range. RAN4 has not specified any BS nor UE requirement in this frequency range, only a Study Item has been done ([8]). If a NTN band should then be partly in the 7-24GHz, the related BS and UE requirements would have to be specified as well which would require a considerable effort and seems so not realistic in the scope of this NTN WI.
RAN also discussed this aspect ([7]), but didn’t conclude on the possibility to consider NTN band partly in 7-24GHz. A tentative agreement was to consider those candidate bands only after the completion of an exemplary band for FR2.
For those reasons, we propose to not consider any NTN band partly in FR2 and partly in 7-24GHz for this WI.
Proposal 4: NTN bands shall be either fully in FR1 or fully in FR2, but not only partly in FR1 or FR2.

Candidate NTN bands
As studied in [4], and based on previous proposals, following frequency ranges might be NTN candidate band and would need further discussion.
· L-band
	Downlink (space to earth)
	1518 – 1559 MHz
1613.8 – 1626.5 MHz 

	Uplink (earth to space)
	1626.5 – 1660.5 MHz & 1668 – 1675 MHz
1610.0 – 1626.5 MHz


· S-band
	Downlink (space to earth)
	2170 - 2200 MHz & 2483.5 - 2500 MHz

	Uplink (earth to space)
	1980 - 2010 MHz



It should be noted that, for the time being, only FR1 NTN band might be considered. 
We would make then following proposal: 
Proposal 5: Use the proposed chunk of L-band for the first FR1 NTN band.

Conclusion
In this contribution, based on the analysis of Radio Regulations and previous discussions in RAN/RAN4, we made following proposal and observations:
Proposal 1: The frequency ranges considered for NTN should be spectrum allocated by ITU to Mobile satellite as primary service.
Proposal 2: Spectrum allocated to Fixed satellite service should not be considered as a candidate for NTN bands. 
Proposal 3: Investigate the ESIM use case as well as its architecture in the Fixed satellite service spectrum identified by ITU.
Proposal 4: NTN bands shall be either fully in FR1 or fully in FR2, but not only partly in FR1 or FR2.
Proposal 5: Use the proposed chunk of L-band for the first FR1 NTN band.
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