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Abstract
The objective of this document is to propose a text for the TR 38.XXX 811 “Study on NR to support Non-Terrestrial Networks” to be drafted as part of the study item NR-NTN.

Discussion

This clause to down selects the reference deployment scenarios to be considered in the study.



Proposed text for approval

It is proposed to add the following texts to TR 38.XXX 811 “Study on NR to support Non-Terrestrial Networks”.

* * * Start of changes * * * * (new text)
2. References
[1]	3GPP TR 38.913: "Study on Scenarios and Requirements for  Next Generation Access Technologies (Release 14)".
[2]	3GPP TS 36.101: " 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception (Release 14)".
		

* * * End of Changes * * * *



* * * Start of changes * * * * (new text)

5. Non-Terrestrial Networks deployment scenarios
5.1 Scenarios overview
Based on the NTN overview background information presented in clause 4 and in examples of deployment scenarios, defined in the TR 38.913 under clause 6.1.12 “Satellite extension to Terrestrial”, the following Non-Terrestrial Network (NTN) reference deployment scenarios are down selected and will be further detailed in the study and used for the evaluations:


Table 1: Reference Non-Terrestrial Network Deployment scenarios to be considered in the NR-NTN study
	Main attributes
	Deployment-D1
	Deployment-D2
	Deployment-D3
	Deployment-D4
	Deployment-D5

	Platform orbit and altitude
	GEO at 35 786 km
	GEO at 35 786 km
	Non-GEO down to 600 km
	Non-GEO down to 600 km
	Airborne vehicle HAPS between 8 km and up to 20 50 km

	Carrier Frequency on the link between Air / spaceborne platform and UE
	Around 20 GHz for DL
Around 30 GHz for UL (Ka band)
	Around 2 GHz for both DL and UL (S band)
	Around 2 GHz for both DL and UL (S band)
	Around 20 GHz for DL
Around 30 GHz for UL (Ka band)
	Below 6 GHz

	Beam pattern
	Earth fixed beams
	Earth fixed beams
	Moving beams
	Earth fixed beams
	Earth fixed beams

	Duplexing
	FDD
	FDD
	FDD
	FDD
	FDD

	Channel Bandwidth 
(DL + UL)
	Up to 2 * 800 MHz
	Up to 2 * 20 MHz
	Up to 2 * 20MHz
	Up to 2 * 800 MHz
	Up to 2 * 80 MHz

	NTN architecture options (See clause 4)
	A3
	A1
	A2
	A4
	A2

	NTN Terminal type
	Very Small Aperture Terminal (fixed or mounted on Moving Platforms) implementing a relay node
	Up to 3GPP class 3 UE [2] 
	Up to 3GPP class 3 UE [2]
	Very Small Aperture Terminal (fixed or mounted on Moving Platforms) implementing a Relay node
	Up to 3GPP class 3 UE [2]

	NTN terminal Distribution
	100% Outdoors
	100% Outdoors
	100% Outdoors
	100% Outdoors
	Indoor and Outdoor

	NTN terminal Speed
	up to 1000 km/h (e.g. aircraft)
	up to 1000 km/h (e.g. aircraft)
	up to 1000 km/h (e.g. aircraft)
	up to 1000 km/h (e.g. aircraft)
	up to 500 km/h (e.g. high speed trains)

	
	
	
	
	
	

	Main rationales
	GEO based indirect access via relay node 
	GEO based direct access 
	Non-GEO based direct access 
	Non-GEO based indirect access via relay node
	Support of low latency services for 3GPP mobile UEs, both indoors and outdoors

	Supported Uses cases, see clause 4
	1/ eMBB: multi-connectivity, fixed cell connectivity, mobile cell connectivity, network resilience, Trunking, edge network delivery, Mobile cell hybrid connectivity, Direct To Node multicast/ broadcast

2/ uRLLC: Local area public safety, Airborne surveillance, Local area IoT service

	FFS
1/ uRLLC: Direct to mobile multicast/ broadcast, Wide area public safety, Wide area IoT service

2/ uRLLC: Wide area public safety
	FFS
1/ uRLLC: Direct to mobile multicast/broadcast, Wide area public safety, Wide area IoT service

2/ uRLLC: Wide area public safety
	1/ eMBB: multi-homing, fixed cell connectivity, mobile cell connectivity, network resilience, Trunking, Mobile cell hybrid connectivity

2/ uRLLC: Local area public safety, Airborne surveillance, Local area IoT service


	1/ eMBB: Hot spot on demand

2/ uRLLC: airborne surveillance, Regional area public safety

	Main KPI (s)
	Throughput per beam,
User throughput
	Throughput per beam,
User throughput
	Maximum Latency, Throughput per beam
	Maximum Latency, Throughput per beam
	Maximum Latency, Throughput per beam

	Other conditional KPI (s)
	User connectivity (including Continuous coverage, QoS),
Reliability,
Availability, User density



The scenarios attributes used in the Table 2 are described below. 
These scenario attributes are either official  KPI or additional parameters. Only the main attributes are discussed in this clause, for simplification purposes. Complementary attributes are described in the clause 7, that should be set up for each scenario.
The use cases mentioned in the Table 2, are described in clause 4.2.1.

5.2 Attributes
Platform orbit and altitude
This scenario attribute stands for the Platform orbit type (GEO, Non-GEO) and its altitude.
A platform is either a satellite (alias spaceborne vehicle), an HAPS / UAS  (airborne vehicles).
See clause 4.5 for further characteristics on Air / space borne vehicleplatform.

Carrier Frequency between Air / spaceborne platform and UE
In a 1st approach and for evaluation purposes, the following frequency bands will be studied:
· For VSAT, the Ka band is selected: Downlink: 19.7 - 21.2 GHz, Uplink: 29.5 – 30.0 GHz 
· For UE, the S band is selected: Downlink: 2170 - 2200 MHz, Uplink: 1980 - 2010 MHz
The UE characteristics are described in clause 4.4.
Note that satellites are deployed in wide range of frequency bands, including:
· L band (1-2 GHz), 
· S band (2 – 3 GHz)
· C band (3.4 - 6.725 GHz), 
· Ku band (10.7 - 14.8 GHz), 
· Ka band (17.3 - 21.2 GHz, 27.0 - 31.0 GHz) 
· Q/V bands (37.5 - 43.5 GHz, 47.2 - 50.2 GHz and 50.4 - 51.4 GHz) and more.

Beam pattern
Beam pattern stands for “Beam coverage pattern”. It is described in clause 4.6.

Duplexing
Duplexing stands for “Division Duplexing scheme”. For these scenarios, the FDD (Frequency Division Duplexing) is selected, versus TDD (Time Division Duplexing).
FDD means that the transmitter and the receiver operate at different carrier frequencies. Uplink and downlink sub-bands are separated by the so named frequency offset. 

Channel Bandwidth (DL + UL)
This scenario attribute stands for the available bandwidth for channels, for DL and for UL. It depends on the used Carrier frequencies.
For evaluation purposes, we will consider
· For Satellite networks operating in Ka band, the Bandwidth is up to 800MHz on both Downlink and Uplink  
· For Satellite networks operating in S band, the bandwidth is up to 20MHz on both Downlink and Uplink
· For Aerial networks operating in the band below 6GHz, the bandwidth is up to 80MHz on both Downlink and Uplink

NTN architecture options
See clause 4.7 .

NTN terminal type
In a 1st approach and for evaluation purposes:
· The VSAT transmit power will be set to 33dBM (2W), with a 60 cm equivalent aperture diameter (circular polarisation).
· For each 3GPP FDD power class (PC), the maximum output Power is: 33dBm (2W) for PC 1, 27dBm (0.5W) for PC 2 and 23dBm (0.20W) for the PC 3, with an omnidirectional antenna.  In a 1st approach and for evaluation purposes, the PC 3 UE will have a Transmit Power set to 23dBm (0.20W). 
Relay node is defined in clause 3.1.
See clause 4.4 for further characteristics of UE of satellite / aerial access network.
 
NTN terminal Distribution
This attribute is set to :
· Either 100% Outdoors UEs,
· 100% Indoors UEs,
· Or Mixed Indoors & Outdoors UE

NTN terminal Speed
This attribute is a generic term. It stands for:
· High speed / low speed of UE
· High Speed / Low speed of Embedding Platform (such as Trains, Boats embedding base stations )
For evaluation purposes, the selected maximum values are:
· 1000 km/h (e.g. aircraft)
· 500 km/h (e.g. high speed trains)
The scenario will be studied at least in the worst case, i.e. with a speed maximum value.
Another wording is “motion”.  See clause 4.5 for further characteristics on Air / space borne platform.

5.3 KPIs
For all these deployment scenarios, the main KPIs that could be used to evaluate the NTN are:
· User throughput (minimum, maximum, average), throughput per beam
· Maximum latency  (upper bound of the one way latency or upper bound of the RTD-Round Trip Delay)
· Reliability
· User connectivity

The list of KPIs to be used in the evaluation will depend on the considered use case and the supprted servce enabler.

The KPIs that are expected to measure the effective user connectivity should be :
· Continuous coverage
· QoS
· Access to the channel:
· Number of successful accesses to the channel vs. total nr of attempts, 
· Number of failed accesses to the channel vs. nr of attempts,
· Access time to the channel (minimum, maximum, average)
Note that for connected mode communications, the above “access to the channel” related KPIs, that are generic, should be replaced by “connection set up” related KPIs (nr of successful connections vs. nr of connections attempts, nr of failed connections vs. nr of connections attempts, connection set up time). 

The characteristics of the service enablers should be evaluated according to complementary attributes:
· Traffic loads
· User densities 
· Number of Inter-beam Handovers:
· the beams are fixed earth and the NTN terminals are moving from a beam to other ones, according to several NTN terminals mobility assumptions:
· 80% of terminal are fixed-earth, 20% are moving
· 20% of terminal are fixed-earth, 80% are moving
· 50% of terminal are fixed-earth, 50% are moving
· the beams are moving and the NTN terminals are fixed earth
· the beams are moving and the NTN terminals are moving from a beam to other ones

* * * End of Changes * * * *
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