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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: Enhanced requirements and conductive test methodology for NR NTN and IoT NTN 
Acronym: NR_IoT_NTN_req_test_enh
Unique identifier:	1030086
NOTE:	For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.
	For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.
	If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.
	Please tick (X) the applicable box(es) in the table below:
	Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X


	or:
	This WID includes a Testing part
	

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

	
	Core Network
	

	
	Services
	



Potential target Release:	{Rel-19}
1	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	
	
	

	No
	X
	
	X
	X
	

	Don't know
	
	
	
	
	



2	Classification of the Work Item and linked work items
2.1	Primary classification
This description is a
	Normative Work Item:
tick applicable boxes below

	
	Stage 1

	
	Stage 2

	X
	Stage 3

	
	Other (e.g. testing)



2.2	Parent Work Item
	Parent Work / Study Items 

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

	
	
	
	


NOTE:	RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 	WID. Therefore the table above should include the feature WI data (In case the feature covers Core and Perf. 	part, please list under Working Group the leading WG of the Core part).
2.3	Other related Work Items and dependencies
	Other related Work/Study Items (if any)

	Acronym
	Unique ID
	Title
	Nature of relationship

	
	
	
	

	
	
	
	


3	Justification
This work item targets at the enhanced requirements and test methodology for NR-NTN (Non-Terrestrial Networks) and IoT-NTN (NB-IoT and eMTC based NTN) in NR-NTN frequency range 1 (FR1-NTN) and frequency range for LTE bands. The following working areas are included. 
· High power UE (HPUE) for NTN
· NTN testing for Non-Geostationary Orbit (NGSO)  
· Less than 5MHz for NR-NTN
High power UE (HPUE) for NTN
Until Rel-18, the 3GPP specifications limit maximum non-terrestrial network (NTN) UE transmission (Tx) power to the level of 23dBm, which may not allow to use the full potential of satellite communication. On the other hand, power class 2 (PC2 26dBm) and power class 1.5 (PC1.5 29dBm for TDD only) are widely supported for terrestrial network (TN), and power class 1 (PC1 31dBm) is also supported for particular device for public safety. 
When compared to the existing TN deployments, NTN becomes critical in adverse conditions such as severe weather events or natural disasters, where or when the terrestrial deployments are not present or temporally unavailable. However, satellite communication involves transmitting signals over long distances, which results in larger path loss. Thus increasing the UE maximum transmit power will significantly improve UL performance in terms of coverage, availability and throughput, which would be needed to meet the above market demands associated with fixed wireless, public safety and automotive usage. 
HPUE for NTN is feasible. For a number of NTN use cases, including automotive, maritime, logistics, outdoor industrial monitoring and other scenarios not reliant on battery power, such that the higher power requirements of PC2, PC1.5 and PC1 are not with a battery power issue. Regarding the regulation, the existing regulation and specifications used by the current satellite services (primarily MSS), such as ECC/CEPT and FCC, typically allow significantly higher UE transmit powers even for handheld (e.g. satellite phones and trackers, which are different from smartphones) and automotive UE, and operate in narrow-band spectrum. Therefore, regulation is not expected to be a barrier. To address the peak spatial-average specific absorption rate (SAR) restriction for some UE (e.g. smartphones) the proper solution similar to TN HPUE would be needed.
Both NR-NTN and IoT-NTN need be included since the techniques share the commonality for them.
NTN testing for NGSO
In Rel-18 the UE test coverage issue was identified in RAN5 for non-geostationary orbit (NGSO) when approaching the end of Rel-18, and correspondingly the solution was provided in RP-232682, where the UE supporting NGSO will be verified for frequency and timing compensation performance under the channel model with fixed Doppler shift or fixed delay shift which are randomly selected before the test.
Given that the mobile services in the NGSO satellite is a rapidly growing market segment, the NTN UE performance is expected to be fully verified to ensure that 3GPP tests cover the operation of UE with NGSO networks i.e. dynamic conditions, which may require the new channel model with varying Doppler shift and/or timing shift matching the motion trajectory of NGSO satellite. 
Less than 5MHz for NTN
In Rel-18, the feature to support less than 5MHz for NR is defined for TN to cater for use-cases where there are spectrum limitation/constraints. Satellite deployments in L-Band and S-Band face the same constraints and would benefit from the work done in the Rel-18 WID “NR support for dedicated spectrum less than 5 MHz for FR1” by extending support for NTN.
This feature will enable more efficient deployment of the FR1 NTN bands where parts of the spectrum for satellite use is limited. This feature should be built on the work done in the Rel-18, i.e., WI of NR support for dedicated spectrum less than 5 MHz for FR, as much as possible by extending support for NTN. 

4	Objective
4.1	Objective of Core part WI
The objectives of core part for enhanced requirements and test methodology for NR and IoT NTN include:
High power UE (HPUE) for NTN
· Conduct the coexistence analysis based on TR 38.863 for the above example bands and corresponding power classes
· Evaluate the impact on the uplink performance of TN (Terrestrial network)
· Example bands include bands n256 and 256, n255 and 255
· PC2, PC1.5 (for NR-NTN only) and PC1 will be evaluated for ACLR and ACS
· For NR-NTN and IoT-NTN: coexistence studies shall be carried out under the same conditions, including geographical separation between NTN UE and Terrestrial Networks (TN), as the co-existence studies in Rel-17 and Rel-18
· Specify high power UE (HPUE) for NR-NTN (Non-Terrestrial Networks) and IoT-NTN (NB-IoT and eMTC based NTN) in FR1-NTN bands and the corresponding LTE NTN bands for the single uplink (UL) carrier scenario
· Support UE with power class 2 (PC2, 26 dBm) that applies to both handheld and non-handheld based on the co-existence study.
· Support other power classes based on the co-existence and feasibility study
· Non-hand held UE is prioritized
· Specify RF requirements for all considered power classes for NR-NTN and IoT-NTN in FR1-NTN bands and the corresponding LTE NTN bands
· Necessary Tx requirements, at least including
· Investigate and if necessary, specify the solution to address potential SAR (Specific Absorption Rate restriction) requirements for handheld UE
· Specify MPR and A-MPR for the example bands considering the regulation for the corresponding bands, if necessary
· Necessary Rx requirements, at least including
· Specify the RSD requirements on the example bands, if necessary
· Specify the necessary signaling to support the above objectives
Less than 5MHz for NTN
· Specify the system parameters for channel bandwidth of less than 5 MHz for NR-NTN (NR based Non-Terrestrial Networks) in FR1-NTN bands
· Consider the NR-NTN bands n255, n256, and n254
· Add less than 5MHz channel bandwidth
·  3MHz with the RAN1 design in Rel-18
· Investigate and if necessary, specify the additional synchronization (sync) raster(s) for the additional channel bandwidth
· Leverage the work on less than 5MHz for TN
· Note: no RAN1 impact is expected
· Specify the necessary SAN RF core requirements for NR-NTN in FR1-NTN bands
· Specify the necessary NR-NTN UE RF core requirements for less than 5 MHz for NR-NTN in FR1-NTN bands
· Focus on power class 3 (PC3) for Tx RF requirements
· Specify the necessary RRM core requirements for less than 5 MHz for NR-NTN in FR1-NTN bands
· Specify the necessary signaling to support the above objectives

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
The objectives of performance part for enhanced requirements and test methodology for NR and IoT NTN include:
NTN testing for NGSO
· Specify the TE-emulated channel model with varying Doppler and delay shifts for NR-NTN and IoT-NTN in the FR1-NTN bands and the corresponding LTE bands
· Match the satellite motion trajectory based on the ephemeris for NGSO (Non-Geostationary Orbit) scenarios
· Inform RAN5 to assist specifying RF frequency error tests, if needed
· Checking if the existing frequency error requirement, can be met under the TE-emulated channel model without intention of modifying the existing core requirement
· Specify UE RRM performance test of uplink timing for NGSO for NR-NTN and IoT-NTN in the FR1-NTN bands and the corresponding LTE bands based on the above channel model
· Checking if the existing RRM uplink timing requirements, can be met under the TE-emulated channel model without intention of modifying the existing core requirement
· Specify UE demodulation performance requirement(s) of PDSCH for NGSO for NR-NTN and IoT-NTN in the FR1-NTN bands and the corresponding LTE bands based on the above channel model
· Minimize the number of demodulation performance requirements
· Specify the applicability of the tests under the TE-emulated channel model
Less than 5MHz for NTN
· Specify the necessary conformance requirements for SAN for less than 5 MHz for NR-NTN in FR1-NTN bands
· Specify the necessary RRM performance requirements and test cases for less than 5 MHz for NR-NTN in FR1-NTN bands
· Specify the necessary demodulation performance requirements for less than 5 MHz for NR-NTN in FR1-NTN bands
4.3	RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:	For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.
	For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.
	If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.
additional comments to the time budget request in the attached Excel table:

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

	
	
	
	
	
	


NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

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

	38.101-5
	NR; User Equipment (UE) radio transmission and reception, part 5: Satellite Access Radio Frequency (RF) and performance requirements
	RAN#109
	Core part

	38.133
	NR; Requirements for support of radio resource management
	RAN#109
	Core part

	38.108
	NR; Satellite Access Node radio transmission and reception
	RAN#109
	Core part

	38.306
	NR; User Equipment (UE) radio access capabilities 
	RAN#109
	Core part

	38.331
	NR; Radio Resource Control (RRC); Protocol specification 
	RAN#109
	Core part

	38.101-5
	NR; User Equipment (UE) radio transmission and reception, part 5: Satellite Access Radio Frequency (RF) and performance requirements
	RAN#111
	Perf part

	38.133
	NR; Requirements for support of radio resource management
	RAN#111
	Perf part

	38.181
	NR; Satellite Access Node conformance testing
	RAN#111
	Perf part

	36.102
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception for satellite access
	RAN#109
	Core part

	36.133
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#109
	Core part

	36.108
	Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node radio transmission and reception
	RAN#109
	Core part

	36.306
	LTE; User Equipment (UE) radio access capabilities
	RAN#109
	Core part

	36.331
	LTE; Radio Resource Control (RRC); Protocol specification
	RAN#109
	Core part

	36.102
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception for satellite access
	RAN#111
	Perf. part

	36.133
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#111
	Perf. part

	36.181
	Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node conformance testing
	RAN#111
	Perf. part


NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6	Work item Rapporteur(s)
Tang, Runsen (runsen.tang@samsung.com)
Zhang, Juan zhangjuan8@xiaomi.com
NOTE:	The first listed Rapporteur has the overall responsibility for this WI (incl all secondary tasks).
7	Work item leadership
RAN WG4

8	Aspects that involve other WGs
NOTE:	For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because all RAN WG aspects have to be covered in section 4.

9	Supporting Individual Members
	Supporting IM name

	Airbus

	Apple

	CAICT

	CATT

	China Telecom

	China Unicom

	CMCC

	Deutsche Telekom

	DISH networks

	EchoStar

	Ericsson

	ESA

	Fraunhofer HHI

	Fraunhofer IIS

	Gatehouse

	HiSilicon

	Huawei

	Inmarsat

	Intel

	Iridium

	Keysight

	LG Electronic

	MediaTek Inc

	New H3C

	Nokia

	NOVAMINT

	OPPO

	Qualcomm

	SAICT

	Samsung

	Sanechips

	Sateliot

	SKY Perfect JSAT Group

	Skyworks Solutions Inc

	Sony

	Spreadstrum

	Thales

	Viasat

	Vivo

	Xiaomi

	ZTE
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