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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: 
Introduction of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC)
Acronym: NR_FR1_TRP_TRS
Unique identifier: TBD
	This WID includes a Core part
	X

	This WID includes a Performance part
	X
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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

	
	Feature

	X
	Building Block

	
	Work Task

	
	Study Item


2.2
Parent Work Item 

	Parent Work Items 

	Unique ID
	Title

	
	


2.3
Other related Work Items and dependencies

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	550022
	Study on Measurements of radio performances for LTE terminals - Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) test methodology
	RAN4 TR 37.902 will be used as a baseline for NR FR1 TRP TRS 

	580037
	LTE UE TRP and TRS and UTRA Hand Phantom related UE TRP and TRS Requirements
	RAN4 TS 37.144 will be used as a baseline for NR FR1 TRP TRS 

	630011
	UE Conformance Test Aspects - LTE UE TRP and TRS and UTRA Hand Phantom;
	RAN5 TS 37.544 will be used as a baseline for NR FR1 TRP TRS test specification definition

	760087
	UE Conformance Test Aspects - 5G system with NR and LTE
	Content of TS 38.521-1 and 3 will be used as reference for test configuration


3
Justification

Until now, the UE FR1 transmit power and receiver sensitivity are tested by conducted methodology at the temporary antenna ports and it remains unknown what the actual performance of the UE would be in realistic network conditions with the UE antenna included. Radiated performance based on OTA testing is one of the most important characteristics to verify the entire UE performance under conditions more closely resembling the end user’s interaction with the device. 
In order to ensure the good overall system performance, the requirements for NR UE TRP and TRS is important for consistent devices performance in the real NR networks which operate in the OTA manner. Unified requirements in 3GPP will provide authoritative guidance and will greatly promote the development of 5G industries. 
NGMG send a LS to RAN4 asking the status of 5G OTA specification on test methodologies and requirements, which shows the interests from operators. In addition, clear feedback from operators have been collected and confirmed that “having good OTA FR1 performance in devices is important”.
Therefore, it is proposed to define the performance requirement and associated verification methodology for FR1 TRP and TRS (NR SA and EN-DC) in a new Rel-17 Work Item.
4
Objective

4.1
Objective of Core part WI 

The objective of this Work Item is to extend SISO OTA methodology defined in TR37.902 to NR FR1 (NR SA and EN-DC) and to specify FR1 TRP and TRS performance requirements for both SA and EN-DC UEs. 

Investigate and specify the following aspects:

· General aspects

-
Considering the following device types:

-
Smartphone 
· Considering UEs with antenna configurations of 1Tx, 2Tx, 2 Rx and 4 Rx
-
Tablet

-
Laptop embedded equipment (LEE)

-
Laptop mounted equipment (LME)
-
Test scenarios:

-
For smartphone, head/hand phantoms testing configuration is the first priority
-
For other device types, 

-
Free space (FS) testing configuration is the first priority
-
OTA performance requirements with head/hand/Laptop ground plane phantoms are second priority
-
Environmental conditions:

-
Normal temperature and voltage test conditions
· SISO OTA Test methodology enhancement
-
Specify necessary enhancements of the SISO OTA test methodology for NR FR1 TRP and TRS, e.g.

-
Using the test methodology defined in TR37.902 as well as the associated aspects related to measurement uncertainty in TR25.914 and section 4.2 of TS 37.144 as the basis for NR FR1 
-
Support UE operating frequency in the range of 410 MHz – 7125 MHz (i.e., test methods will cover all the NR FR1 bands)
-
Support up to 100 MHz CBW
-
Define the configured power settings for EN-DC (1 CC LTE with 1 CC NR)
-
Develop the Measurement Uncertainty (MU) assessment [RAN5]
· Measurement Uncertainty (MU) aspects will be handled by RAN5 and the conclusions can be captured in a separate section of TR
-
Consider UE with multi-antenna under SISO OTA Test Methodology, e.g.
-
Study whether a test procedure for UL Transmit Diversity of SA, if this feature is supported by UE, is needed
· This task shall not start until RAN4 concludes on all of the corresponding requirements related to UL Transmit Diversity of SA

-
Consider how to treat the UE with Tx switching and ensure predictable verification of TRP results
-
Consider how to treat the UE with multiple antenna receivers and ensure predictable verification of TRS results
-
Consider whether exceptional requirements to be tested for EN-DC TRS is needed, this will be treated as second priority
-    Example: NSA TRS requirements for potential UE self-interference due to IMD3 in EN-DC
-
Consider the testing time reduction for TRP and TRS among the bands and EN-DC band combinations that UE support 
-    Example: Alternative Single Point Offset TRP/TIS Test is not precluded

During the course of this work item, ongoing communication with 3GPP RAN WG5, CTIA OTA Working Group, CCSA TC9 WG1, GCF, ETSI MSG TFES and PTCRB shall be maintained to ensure industry coordination on this topic.
4.2
Objective of Performance part WI 
· Performance part framework

· Define a framework on how to handle requirements task for SA and EN-DC TRP and TRS before collecting trustable UE measurement results, the requirements task will follow the framework strictly, e.g.
-
Main actions in the framework in sequence:

· Requirements task should be a step-by-step approach, bands selected as first priority in the WID will be defined for the first step 
· Decide the minimum number of devices (e.g., at least [15 or 20]) for defining requirements 

· Start lab alignment activity among volunteered labs (prefer certified labs) before collecting measurement results 
· Select sufficient devices those are commercially available in the market, and the measurement results of these devices from the aligned labs should be submitted for data processing
· Specify the requirements based on the measurement results with a per-band approach
-
Start with one type of device requirement which is most efficient to collect enough results 
-
Only specify 4Rx requirement for n41, n78, n79
-
Specifying requirements of SA with 1 CC is the first priority

-
Define clear process of submitting and processing the measurement results 

-
Theoretical analysis including network deployment and UE antenna design aspects can be considered

-
Discussion of simulation results of TRP and TRS is not precluded

· Specify final requirements (started after making conclusion of detailed framework)
· Specify the NR FR1 SISO SA TRP and TRS requirements and tolerance:
-
Band n41, n78 and n79 for PC3 and/or PC2 UEs are the first priority

-
Define the detailed requirements of the selected bands based on the conclusion of above requirement definition framework 

· Specify the FR1 EN-DC TRP and TRS requirements and tolerance:
-
For EN-DC, only NR requirements will be specified and no additional LTE requirements will be introduced. 

-
Only consider EN-DC combinations of 1 CC LTE with 1 CC NR

-
Band n41, n78 and n79 related EN-DC band combinations for PC3 UEs are the first priority
-
Further limiting the number of EN-DC band combinations 

-
Define the detailed requirements of the selected bands based on the conclusion of above requirement definition framework 
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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

	Internal TR
	38.8xx
	Measurements of User Equipment (UE) Over-the-Air (OTA) performance for NR FR1; Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) test methodology
	
	RAN#93 September 2021
	Related to Core part;

Leading WG: RAN4
Rapporteur: 
Liu, Qifei, OPPO, liuqifei@oppo.com; 
Co-rapporteur: 
Wang, Ruixin, vivo, ruixin.wang@vivo.com;

	TS
	38.1xx
	NR; User Equipment (UE) Over-the-Air (OTA) performance requirements; Range 1 Standalone and Range 1 Interworking operation with other radios
	RAN#96 June 2022
	RAN#97 September 2022
	Related to Perf. part;
Leading WG: RAN4
Rapporteur: 
Wang, Ruixin, vivo, ruixin.wang@vivo.com; 
Co-rapporteur: 
Ioffe, Anatoliy, Apple Inc., aioffe@apple.com;


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.
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Work item Rapporteur(s)

Wang, Ruixin, vivo, ruixin.wang@vivo.com
Liu, Qifei, OPPO, liuqifei@oppo.com
Shaozhe, CMCC, shaozhe@CHINAMOBILE.COM
7
Work item leadership

RAN WG4
Secondary responsibility: RAN WG5
8
Aspects that involve other WGs
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Supporting Individual Members

	Supporting IM name

	Apple

	CAICT

	China Telecom

	China Unicom

	CMCC

	ETS-Lindgren

	Genius technology

	Huawei

	HiSilicon

	Intel

	KDDI

	MVG

	OPPO

	Orange

	Qualcomm

	Rohde & Schwarz

	Samsung

	Sanechips

	Spirent

	SAICT

	vivo

	Xiaomi

	ZTE

	


