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Introduction
The list of all frequency bands that are allocated to Satellite networks are based on the different ITU regions here below depicted in Figure 1:
[image: ]
Figure 1: ITU regions and the dividing lines between them.  Region 1 (Yellow), Region 2 (Blue), Region 3 (Purple)

Any of these frequency bands could be considered for the operation of Satellite network using NR radio interface (see RAN2 WI: NR_NTN_solutions). The use of some frequency bands may require coexistence studies if not already concluded in ITU-R. According to R4-2006894, potential frequency bands for consideration are:
· For FR1: Frequency bands L, S, C.
· For FR2: Frequency bands Ku, Ka, Q/V.
The objective of this document is to provide an exemplary band in FR1 to be used by RAN4 work.

Proposed exemplary bands for NR based Satellite networks operating in FR1
[bookmark: _Toc493127338]RP-202120 was discussed at plenary meeting RAN#89-e, and the first and third proposals were:
“Proposal 1: In RAN4, the WID “NR-NTN-solutions” will define the generic and core requirements and consider at least one example satellite band. RAN4 to decide based on technical considerations which band(s) to consider as exemplary band for the WI “NR-NTN-solutions”, with at least the pre-condition that the intended usage is compliant with ITU-R Radio Regulations.”
“Proposal 3: The proponents of a RAN4 led “satellite” band specific WI are expected to reference all the relevant sources (including but are not limited to ITU-R Radio Regulations, relevant national regulations, pre-existing Harmonized Standards developed for example in ETSI, coexistence studies approved by regulatory bodies and/or 3GPP specifications) and contribute to the definition of the requirements that should be met. Moreover they shall clarify the use case scenarios and architectures (e.g. orbit, altitude, type of UE, duplex mode, channel bandwidth, SCS...) provided that the use case scenarios and architectures are within the scope of WID “NR-NTN-solutions” in order to define the requirements.”

In this section we propose to consider at least one example satellite band for FR1 (e.g. band S).


S band spectrum for Satellite services 
The following bands are proposed as exemplary S bands and identified for use by ITU Radio Regulation via GEO or Non GEO based Mobile Satellite Services (MSS) to provide International Mobile Telecommunications (IMT) on a worldwide basis.

	
	Region 1
	Region 2
	Region 3

	Downlink (space to earth)
	2170 - 2200 MHz 
	2160 - 2200 MHz 
	2170 - 2200 MHz

	Uplink (earth to space)
	1980 - 2010 MHz
	1980 - 2025 MHz
	1980 - 2010 MHz



Note1: In the table above, the identified spectrum bands can also be used in Europe by Complementary Ground Component (CGC) and in North America by Ancillary Terrestrial Component (ATC).

Note2: In the US and Canada, the ranges 1995-2020 MHz and 2170-2200 have been assigned for terrestrial use on a national basis.
List of relevant standardisation sources 

3GPP NR and LTE relevant standardisation sources

The identified MSS band (1980-2010 and 2170-2200) are already part of 3GPP band 65 and band n65. According to TR 38.819, the 3GPP bands nearby to band n65, when addressing co-existence aspects are bands 1 and 34 as shown in Figure 2. Band 1 is allocated to MS in both Region 1 and 3, while Band 34 is allocated in Region 3.
[image: ]
Figure 2: 3GPP bands nearby the S band allocated to Mobile Satellite Services

As an exemplary band for RAN4 KPI evaluation, we suggest considering the MSS band which is the upper band part of the band n65 e.g. 1980-2010 MHz for UL (which is a common part for all regions) and 2170-2200 MHz for DL (which is a common part for all regions). Note that 2000-2020 MHz for UL and 2180-2200 MHz bands for DL are allocated by FCC for MS and MSS use in US (and Canada).

Relevant references:
· TR 36.861 (LTE, Rel-13), 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; “Technical Report for Study Item: Study on LTE FDD in the bands 1980-2010 MHz and 2170-2200 MHz (Release 13)”;
· TR 36.862 (LTE, Rel-13), 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; “Technical Report for 2 GHz Band in Region 1 (Release 13)”;
· TR 38.891 (5G NR, Rel-16), 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; “LTE Band 65 for NR (n65); (Release 16)”;
· RP-181844, "New WI: Band 65 for New Radio".

ETSI relevant standardisation sources

· ETSI EN 302 574-2 V1.1.1 (2010-08), “Satellite Earth Stations and Systems (SES); Harmonized Standard for satellite earth stations for MSS operating in the 1 980 MHz to 2 010 MHz (earth-to-space) and 2 170 MHz to 2 200 MHz (space-to-earth) frequency bands; Part 2: User Equipment (UE) for wideband systems: Harmonized EN covering the essential requirements of article 3.2 of the R&TTE Directive”; 
· ETSI EN 302 574-2 V2.1.1 (2016-06), “Satellite Earth Stations and Systems (SES); Harmonised Standard for Mobile Earth Stations (MES) operating in the 1 980 MHz to 2 010 MHz (earth-to-space) and 2 170 MHz to 2 200 MHz (space-to-earth) frequency bands covering the essential requirements of article 3.2 of the Directive 2014/53/EU; Part 2: User Equipment (UE) for wideband systems”.

List of relevant regulatory sources
ITU-R radio regulations
· Radio Regulations Article 5 – Frequency Allocations;
· Resolution 212 - Implementation of International Mobile Telecommunications in the frequency bands 1885-2025 MHz and 2110-2200 MHz.
Regional/National regulations

· ECC/DEC(06)09 on the designation of the bands 1980-2010 MHz and 2170-2200 MHz for use by systems in the Mobile-Satellite Service including those supplemented by a Complementary Ground Component (CGC);
· EC Decision 2007/98/EC on the harmonised use of radio spectrum in the 2 GHz frequency bands for the implementation of systems providing mobile satellite services.

Coexistence studies approved by regulatory bodies
· ECC Report 298 - Analysis of the suitability and update of the regulatory technical conditions for 5G MFCN and AAS operation in the 1920-1980 MHz and 2110-2170 MHz band (2019);
· ECC Report 197 - Compatibility studies – MSS terminals transmitting to a satellite in the band 1980-2010 MHz and adjacent channel UMTS services (2013).

Proposal 1: RAN4 work should consider an exemplary FR1 band for NTN.
Proposal 2: Propose to use an FDD exemplary band with 1980-2010 MHz for UL and 2170-2200 MHz for DL, for RAN4 KPI evaluation. 
Proposal 3: RAN4 work should consider previous 3GPP relevant references (such as TR 36.861, TR 36.862, TR 38.891), ETSI relevant standardization sources (e.g. ETSI EN 302 574-2), ITU-R regulations (e.g. Resolution 212), regional/national regulations (e.g. ECC/DEC(06)09, EC Decision 2007/98/EC), and coexistence studies approved by regulatory bodies (e.g. ECC Report 298).


Conclusions

Proposal 1: RAN4 work should consider an exemplary FR1 band for NTN.
Proposal 2: Propose to use an FDD exemplary band with 1980-2010 MHz for UL and 2170-2200 MHz for DL, for RAN4 KPI evaluation.
Proposal 3: RAN4 work should consider previous 3GPP relevant references (such as TR 36.861, TR 36.862, TR 38.891), ETSI relevant standardization sources (e.g. ETSI EN 302 574-2), ITU-R regulations (e.g. Resolution 212), regional/national regulations (e.g. ECC/DEC(06)09, EC Decision 2007/98/EC), and coexistence studies approved by regulatory bodies (e.g. ECC Report 298).
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