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2	Classification of the Study Item and linked work items
2.1	Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent Work Item 
Not applicable for a Study Item

2.3	Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	750040
	Study on NR to support non-terrestrial networks
	The proposed study will make use of the channel model defined by the FS_NR_nonterr_nw study.

	800099
	Study on solutions for NR to support non-terrestrial networks (NTN)
	The proposed study will leverage preliminary performance analysis of the study FS_NR_NTN_solutions 

	860046
	Solutions for NR to support non-terrestrial networks (NTN)
	The proposed study will leverage the define the NR-NTN framework



3	Justification
The support for frequency bands above 10 GHz by NTN-NR satellite systems is very crucial, because it addresses the vast majority of broadband use cases, which currently constitute the largest share of the total satellite communications market, as well as the largest area of investment and projected growth in satellite systems.
Furthermore, by far the largest amount of spectrum available to satellite services is in frequencies above 10 GHz.  Support for NTN in those frequency bands would greatly expand 5G NTN-NR based satellite access to both fixed and moving platform broadband services to consumers and other verticals.
The target of these use cases are UEs in the fixed, land-portable, land-mobile (e.g. vehicle-mounted, train-mounted), maritime and aero (commercial and business aircraft, UAV) verticals, also known as ESIM (Earth-Stations In Motion), ESOMP (Earth Stations On Moving Platforms), MES (Mobile Earth Stations) or more generically fixed and mobile VSAT (Very Small Aperture Terminal).
	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 – 52.4 GHz


Table 1 - Commercial satellite frequency bands above 10 GHz [REF] (originally derived from the ITU document: Section IV – Table of Frequency Allocations of Radio Regulations Articles, Edition of 2016)
In addition, support for fixed and mobile VSAT use cases in bands above 10 GHz would provide a key piece of the puzzle in fulfilling the IMT vision for 2020 and beyond.  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 broadband level throughputs. Extending the deployment of NR-NTN in mmWave bands and in general frequencies above 10 GHz is necessary to achieve these objectives. Satellite access operating in such bands would also enable broadband connectivity to consumers and businesses,as well as moving platforms in un/under-served areas, hence complementing terrestrial network deployments.
The relevance and need to support frequency bands above 10 GHz for fixed and mobile VSAT use cases had also already been clearly identified and studied in both TR 38.811 and TR 38.821, which informed the ongoing NR-NTN WI in Release 17.  Ka band in particular has been officially proposed as a candidate example/reference frequency band for NR-NTN at FR2 and VSAT use cases, pending confirmation by this Study. Other frequency bands (e.g. Ku, Q/V) can also be considered moving forward , and should leverage this study’s outcome.
 Per the outcome of RAN #92-e, captured in RP-211596 (approved), the following agreements were reached:
· Proposal 1: RAN#92-e to endorse at least a portion of the “Ka Band” as the candidate example band for NTN-NR in above 10 GHz bands
· Note: Any final confirmation of the example band for NTN-NR above 10 GHz is pending the outcome of the technical analysis in Proposal 2.
· Proposal 2: RAN4 work is to be started after March 2022, and once FR1 NTN coexistence study is stable enough.
· The RAN4 technical aspects associated with the deployment of NTN in FDD mode in bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study and taking regulatory requirements into account). 
· Note 1: This should include study/discussion of which part of Ka band can be used for the example band for NR-NTN above 10 GHz taking into account deployment type (e.g. VSAT, ESIM)
· Note 2: The Ka band (17.7-20.2 and 27.5-30) as common across all regions is priority
· Note 3: Satellite bands introduced in 3GPP for NTN for FDD shall not impact the existing 3GPP TDD specifications for terrestrial bands
· RAN4 to take a look at the NTN bands above 10GHz and decide which “FR” properties they should be based upon, and make the requirements based on this.
· Definition of NTN band(s) above 10 GHz does not change the current FR1/FR2 definition
· Definition of NTN band(s) above 10 GHz does not automatically apply to future terrestrial bands defined in this frequency region

Therefore, the scoping of a short RAN4-led Study phase shall start no later than March 2022, to be followed by a normative phase, is of critical importance to support broadband use cases via satellite. 
Per RAN #92-e agreement in RP-211596, the objective of this SI is to carry out an analysis to identify/characterize the RAN4 technical aspects associated with the deployment of NTN in FDD mode in bands above 10 GHz, with the goal of supporting FR2 NR-NTN operation over satellite for both GEO/GSO and NGSO (e.g. LEO, MEO, HEO) satellites.  
This analysis shall be carried out prior to, and will be considered a prerequisite to the normative work. In line with RAN #92-e decision, this RAN4-led analysis and subsequent normative work is expected to kick-off starting in March 2022, as a late Release 17 item. 

4	Objectives
Assumptions taken into account by this SI:
· GEO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered
· Targeted UE types: fixed and mobile VSAT. VSAT/ESIM UE characteristics from TR38.821 should be considered a priority in the study
· FDD mode is assumed for satellite operation above 10 GHz;
· TDD mode is assumed for terrestrial operation in FR2.
· The harmonized Ka band frequency range (17.7-20.2 and 27.5-30.0) as common across all regions will serve as reference for the study;
· A TN-NTN coexistence analysis will be performed in this study, if and where applicable.
As part of this analysis, the following topics will be addressed:
· Assess the regulatory framework associated with the Ka band;
· Confirm which part of, the Ka band can be used as the example/reference band for NR-NTN above 10 GHz, taking into account deployment type (e.g. VSAT/ESIM); 
· Coexistence study; 
· RAN4 shall analyse NTN bands above 10 GHz and decide which “FR” properties they should be based upon, and define the requirements based on this. For this work, the following caveats shall be assumed:
· Definition of NTN band(s) above 10 GHz does not change the current FR1/FR2 definition;
· Definition of NTN band(s) above 10 GHz does not automatically apply to future terrestrial bands defined in this frequency region;
· Identify existing sets of requirements that shall be taken into consideration also from  regulatory and other specification sources (such as ETSI SES requirements and ITU-R emission requirements);
· Study RAN4 core aspects related to NTN BS RF requirements, testing assumptions as well as VSAT/ESIM UE requirements;
· Identify how much commonality with FR1 NR NTN RF and RRM aspects can be leveraged;
· Identify whether additional NTN UE classes may be needed to cover the required VSAT/ESIM UE RF requirements;
· Discuss simulation assumptions such as Satellite and UE RF characteristics, UE density, Deployment and Coexistence scenarios, system level parameters for adjacent channel coexistence analysis and relevant regulatory/pre-existing standardization sources;

Note: The outcome of this SI should be applicable to other satellite bands above 10 GHz, such as, but not limited to Ku band and Q/V band; It is assumed that any specific frequency band definitions will be handled via separate release-independent WIs after the analysis has been completed.


5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	TR
	38.xyz
	[bookmark: _GoBack]Study on NR-NTN satellite deployment in bands above 10 GHz (FR2)
	TBD
	TBD 
	Luca Lodigiani <Luca.Lodigiani@inmarsat.com>


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
{Note 2: The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".}

	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	



6	Study Item Rapporteur(s)
Luca Lodigiani <Luca.Lodigiani@inmarsat.com>

7	Study Item leadership
RAN4
8	Aspects that involve other WGs
[RAN1] Left-overs of NR-NTN-solutions (if any) to support above 10 GHz in FDD mode (e.g. specific signalling).
9	Supporting Individual Members

	Supporting IM name

	Thales

	Echostar/HUGHES Network Systems

	Intelsat

	ESA

	Panasonic

	Fraunhofer IIS

	Fraunhofer HHI

	Mitsubishi Electric

	Avanti

	Kepler Communications

	ST Engineering iDirect (Ireland) Ltd.
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