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Motivation for NWI on Frequency Bands for NR Based Satellite Access
1.0 Introduction
As stated in Recommendation ITU-R M.2083, “IMT Vision - Framework and Overall objectives of the Future Development of IMT for 2020 and Beyond,” users should be able to access services anywhere, anytime. To achieve this goal of seamless connectivity, interworking will be required among various access technologies, which could include a combination of multiple fixed, terrestrial and satellite networks. 
2.0 The Non-Terrestrial- Network (NTN) in 3GPP

The work currently underway in 3GPP focuses on how NTN can support various 5G usage scenarios and provides envisaged use cases and key solutions requiring careful analysis to support integration of non-terrestrial solutions into 5G networks.
	3GPP Document
	Title
	Description
	3GPP WG

	TR 38.811
	Study on New Radio (NR) to support non-terrestrial networks (NTN) (Rel-15)
	NTN channel model, deployment scenarios, identification of areas of impact
	RAN and RAN 1

	TR 22.822
	Study on using Satellite Access in 5G (Rel-15)
	Identification of use cases for the provision of 5G services with satellite access/transport
	SA 1

	CR to TS 22.261
	Service requirements for the 5G system; Stage 1 (Rel-16)
	Adding service requirements related to satellite access/transport for the 5G system
	SA1

	TR 38.821
	Study on solutions for NR to support non-terrestrial networks (NTN) (Rel-16)
	Identification of solutions for NR to support non-terrestrial network
	RAN 1, 2 and 3

	TR 23.737
	Study on architecture aspects for using satellite access in 5G (Rel-16)
	Identification of issues and solutions for 5G system architecture to support satellite access
	SA 2

	TR 28.808
	Study on management and orchestration aspects of integrated satellite in a 5G network (Rel-16)
	Addressing business roles, service and network management and orchestration of a 5G network with integrated satellite component(s) 
	SA 5


The studies for TR 38.811 and TR 22.822 have been completed as part of Rel-15. The inclusion of satellite related service requirements in TS 22.261 is completed. The studies for TR 38.821 and TR 23.737 are ongoing as part of Rel-16 work and are expected to be completed by late 2019. 
In anticipation of the completion of Rel-16, the next step is to begin planning for the NTN standardisation phase of Rel-17, including reference to existing bands as well as new frequency bands for NR. 
3.0 New Radio (5G NR)

New Radio (5G NR) is a new air interface being developed for 5G to support the wide variety of services, devices and deployments across diverse frequency bands that 5G will encompass. 
3GPP TS 38.101 and 38.104 specified the frequency bands within which NR can operate. The MSS band (S-Band) for Region 1 and 3 have just been approved to be part of nr65 in Rel-16. Other bands allocated to satellite services have not yet been identified among the NR operating bands. The designation of band classes allocated to satellite services within 5G NR will allow for deployment of future 5G NR services and applications via NTN and extend the range of deployment models for NR.

4.0 Proposal

The NTN studies are expected to be completed by late 2019. In anticipation of the completion of Rel-16, it is proposed to create New Work Items (NWI) to establish frequency bands for NTN in complement of the NWI on NR supporting NTN (as indicated in RP-190964). These NWIs aim at defining the RF requirements associated with a set of frequency bands allocated to NTN using NR radio interface. The NWIs focusing on additional bands would start early January and be carried out in RAN4.
Satellite operators use radio frequencies based on ITU-allocated frequency bands for satellite communications. Based on current operations and deployment, we are proposing Ka and Q/V Bands for the submission for 3GPP Band class for NR Based Satellite Access.  Specifically, the frequency ranges are as follows:

	Band
	Duplex Mode
	DL
	UL

	Ka
	FDD
	17.7- 20.2 GHz
	27.5-30.0 GHz

	Q/V
	FDD
	37.5- 42.5 GHz
	42.5-43.5, 47.5-50.2, 50.4-51.4 GHz
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During the Rel-17 work, we will evaluate potential impacts of NR on these RF requirements. If any impact on performance or implications for existing requirements are discovered, we will address those during the work. These may include:
•
Specifying band numbering and both BS and UE RF requirements for the new bands, taking into account the characteristics specific to non-terrestrial networks.
•
Addressing potential non-terrestrial platforms, BS and UE co-existence issues.
5.0 Conclusion
Proposal 1: In anticipation of the completion of NTN studies in Rel-16, the proposal is to create a New Work Items (NWIs) in Rel-17, to establish NR frequency bands for NTN. The core objective of the NWIs is to define the RF requirements associated with a set of frequency bands allocated to NTN using NR radio interface. 

Proposal 2: In reference to the ITU-allocated frequency bands for satellite, the proposal is to begin including Ka and Q/V Bands (frequency ranges as described in 4.0) for 3GPP Band class in the 5G NR operating band for NTN use, considering the characteristics specific to non-terrestrial networks.
Reference:
The information on ITU-Allocated Frequency Bands for satellite communications, was derived from the ITU document: Section IV – Table of Frequency Allocations of Radio Regulations Articles, Edition of 2016:

	Satellite Band 
	Downlink
	Uplink

	L band (GEO)
	1518 – 1559 MHz
	1626.5 – 1660.5 and 1668 – 1675 MHz

	L band (Non-GEO)
	1613.8 – 1626.5 MHz
	1610.0 – 1626.5 MHz

	C band
	3400 - 4200 MHz and 4500 - 4800 MHz
	5725 - 7025 MHz

	S Band
	2160 -2200 and 2483.5 - 2500 MHz
	1980 - 2025 MHz

	Ku band
	10.7 - 12.75 GHz
	12.75 - 13.25 GHz and 13.75 - 14.5 GHz

	Ka band (GEO)
	17.3 – 20.2 GHz
	27.0 – 30.0 GHz

	Ka band (Non-GEO)
	17.7 – 20.2 GHz
	27.0 – 29.1 GHz and 29.5 – 30.0 GHz

	Q/V band
	37.5 – 42.5 GHz,

47.5 - 47.9 GHz,

48.2 - 48.54 GHz,
49.44 - 50.2 GHz
	42.5 – 43.5 GHz,

47.2 – 50.2 GHz,
50.4 – 51.4 GHz


Abbreviations

DL
Downlink

FDD
Frequency Division Duplex

GEO
Geostationary orbit

LEO
Low Earth Orbit

NR
New Radio

NTN
Non-terrestrial networks 

RAN
Radio Access Network

SA
Service and System Aspect

TR
Technical Report

UL
Uplink

WG
Working Group
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