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3GPP™ Work Item Description
Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 	UE Conformance – Solutions for NR to support non-terrestrial networks (NTN)
Acronym: NR_NTN_Solutions-UEConTest
Unique identifier: 	 
	
	This WID includes a Testing part
	X

	and it addresses the following 3GPP work area:
	Radio Access
	X

	
	Core Network
	X

	
	Services
	



Potential target Release: Rel-17
1	Impacts 	
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	X
	X
	X
	X
	

	Don't know
	
	
	
	
	



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

	X
	Building Block

	
	Work Task

	
	Study Item



2.2	Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	NR_NTN_Solutions
	RAN2
	860046
	Solutions for NR to support non-terrestrial networks (NTN)

	NR_NTN_Solutions-Core
	RAN4
	860146
	Core part: Solutions for NR to support non-terrestrial networks (NTN)

	NR_NTN_Solutions-Perf
	RAN4
	860246
	Perf. part: Solutions for NR to support non-terrestrial networks (NTN)



2.3	Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	



3	Justification
Non-terrestrial networks refer to networks, or segments of networks, using an airborne or spaceborne vehicle for transmission:
· Spaceborne vehicles: Satellites (including Low Earth Orbiting (LEO) satellites, Medium Earth Orbiting (MEO) satellites, Geostationary Earth Orbiting (GEO) satellites as well as Highly Elliptical Orbiting (HEO) satellites)
· Airborne vehicles: High Altitude Platforms (HAPs) encompassing Unmanned Aircraft Systems (UAS) including Lighter than Air UAS (LTA), Heavier than Air UAS (HTA), all operating in altitudes typically between 8 and 50 km, quasi-stationary.

In 3GPP TS 22.261 approved at SA#82, use cases for 5G Satellite integration and the corresponding service requirements have been identified as result of the work item “5GSAT”. This will address mobile broadband needs in unserved/underserved areas as well as public safety needs, maritime (3GPP TS 22.119 “Maritime communication services over 3GPP system”) , airplane connectivity and railway communication service requirements applicable to satellite access.

Since RAN#76, two activities on NR to support Non-Terrestrial Networks have been successively carried out

· A first activity, FS_NR_nonterr_nw (see RP-171450) studied the channel model for the non-terrestrial networks, to define deployment scenarios, parameters and identify the key potential impacts on NR. The work led by RAN started at RAN#76 and has been completed at RAN#80. The results are  reflected in TR 38.811.

· A second activity, FS_NR_NTN_solutions (see RP-190710), define and evaluate solutions for the identified key impacts from the first activity. The work led by RAN3 started at RAN#80 and is planned to be completed at RAN#86. The results are  reflected in TR 38.821 (RP-193062).

Furthermore an email discussion took place between RAN#85 and #86 on the scoping of a REl-17 WI on non-terrestrial network. The report of this email discussion is available in RP-192500. It concluded that the Rel-17 NR-NTN NWI should include two activities:
· Normative activity on NR-NTN to develop specifications to support the following scenarios:
· Transparent payload based LEO scenario addressing at least 3GPP class 3 UE with and without GNSS capability and both Earth fixed &/or moving cell scenario (as per SI outcome).
· Note 1: Addressing LEO will provide the flexibility to also support transparent payload based HAPS based scenarios.
· Transparent payload based GEO scenario addressing UE with GNSS capability.
· Note 2: Addressing LEO and GEO scenarios will enable NR to support all NGSO scenarios with circular orbit at altitude greater than or equal to 600 km.
· Study activity on NTN scenarios addressing
· Transparent payload based HAPS scenarios: Study of enablers for Spectrum coexistence with cellular (additional Coresets, PCI confusion mitigation, ..)
· IoT-NTN based scenarios
· NTN-network based location of UE (for regulatory services): identify possible solutions 


Based on the above points, a new work item is proposed to carry the conclusion of the FS_NR_NTN_solutions study item and specify the solutions enabling NR to support non-terrestrial networks.

Addressing LEO and GEO scenarios will enable to support all NGSO scenarios with circular orbit at altitude greater than or equal to 600 km.

As per TR 38.821, it shall be assumed that handheld devices in FR1 and “VSAT” devices with external antenna (including fixed and moving platform mounted devices) can be considered for NTN for the RAN1-3 specifications.

In the context of this work item, HAPS refers to a high altitude platform system for which at least the service link (HAPS – UE) operates a 3GPP specified NR mobile service in allocated spectrum which regulation allows. If needed, the terminology “HAPS” may be revisited.
Note that HAPS, since they are defined as Airborne, the service link may use a different spectrum allocation as compared to satellites, which are defined as spaceborne. 
At RP#95e meeting, the WI Solutions for NR to support non-terrestrial networks (NTN) has achieved 90% completion for Core part. Core part of this WI is expected to be completed in RP#96 and Performance part is planned to be completed in RP#98.
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objective of this WI is to enable UE conformance testing for the corresponding Rel17 NR NTN solutions WI which includes the following areas:
· Protocol test cases for NR NTN solutions
· UE RF test cases for NR NTN solutions
· UE DEMOD test cases for NR NTN solutions 
· RRM test cases for NR NTN solutions
The work item aims to specify the enhancements identified for NR NTN (non-terrestrial networks) especially LEO and GEO with implicit compatibility to support HAPS (high altitude platform station) and ATG (air to ground) scenarios according to the following principles:
· FDD is assumed for NR-NTN.
· NOTE: This does not imply that TDD cannot be used for relevant scenarios e.g. HAPS, ATG
· Earth fixed Tracking area is assumed with Earth fixed and moving cells
· UEs with GNSS capabilities are assumed.
· Transparent payload is assumed
· Handheld devices in FR1 are supported (e.g. Power class 3)
· “VSAT” devices with external antenna (including fixed and moving platform mounted devices) at least in FR2 are supported for the RAN1-3 specifications. “VSAT” characteristics in TR 38.821 can be assumed for the RAN1-3 specifications.
 
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#
	Remarks

	
	
	
	
	
	




	[bookmark: _Hlk17911028]Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

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

	TS 38.508-1
	Definition of common test environment for Rel17 NR NTN Solutions
	TSG RAN#102
(Dec-23)
	

	TS 38.508-2
	Introduction of common implementation conformance statement (ICS) for Rel17 NR NTN Solutions test cases
	TSG RAN#102
(Dec-23)
	

	TS 38.522
	Applicability statement for Rel17 NR NTN Solutions test cases
	TSG RAN#102
(Dec-23)
	

	TS 38.5xx (Note)
	Introduction of RF and DEMOD test cases for Rel17 NR NTN Solutions 
	TSG RAN#102
(Dec-23)
	Note: New spec needed to capture the requirements specified in TS 38.101-5

	TS 38.523-1
	Introduction of Protocol test cases for Rel17 NR NTN Solutions
	TSG RAN#102
(Dec-23)
	

	TS 38.523-2
	Applicability statements for Protocol test cases for Rel17 NR NTN Solutions
	TSG RAN#102
(Dec-23)
	

	TS 38.523-3
	Introduction of test model Rel17 NR NTN Solutions test cases
	TSG RAN#102
(Dec-23)
	Progress of TTCN development of the new protocol test cases is tracked in MCC TF160 reports to RAN5/RAN.

	TS 38.903
	Derivation of test tolerances and measurement uncertainty for User Equipment (UE) conformance test cases for Rel17 NR NTN Solutions
	TSG RAN#102
(Dec-23)
	

	TR 38.905
	Derivation of test points for Rel17 NR NTN Solutions requirements in radio transmission and reception User Equipment (UE) conformance test cases.
	TSG RAN#102
(Dec-23)
	



6	Work item Rapporteur(s)
Vijay Balasubramanian (Qualcomm Incorporated)
vijayb@qti.qualcomm.com 
7	Work item leadership
RAN5 

8	Aspects that involve other WGs
None
9	Supporting Individual Members
 
	Supporting IM name

	Qualcomm

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




