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Unique identifier: 	
	This WID includes a Testing part
	X

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

	
	Core Network
	

	
	Services
	



Potential target Release: Rel-18. 
1	Impacts 	
	Affects:
	UICC apps
	ME
	AN
	CN
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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a 
	Normative Work Item:
tick applicable boxes below

	
	Stage 1

	
	Stage 2

	
	Stage 3

	X
	Other (e.g. testing)



* Other = e.g. testing

2.2	Parent Work Item 
	Parent Work / Study Items 

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

	NR_FR1_TRP_TRS_enh
	RAN4
	970082
	Enhancement of UE TRP and TRS requirements and test methodologies for FR1 (NR SA and EN-DC)

	NR_FR1_TRP_TRS_enh-Core
	RAN4
	970182
	Core part: Enhancement of UE TRP and TRS requirements and test methodologies for FR1 (NR SA and EN-DC)

	NR_FR1_TRP_TRS_enh-Perf
	RAN4
	970282
	Perf. Part: Enhancement of UE TRP and TRS requirements and test methodologies for FR1 (NR SA and EN-DC)



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

	Unique ID
	Title
	Nature of relationship

	960088
	UE Conformance - Introduction of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC)
	Release 17 Work Item on NR FR1 TRP TRS Conformance

	911110
	Core part: NR_FR1_TRP_TRS
	Core Part of Release 17 Work Item on NR FR1 TRP TRS

	911210
	Perf. part: NR_FR1_TRP_TRS
	Performance Part of Release 17 Work Item on NR FR1 TRP TRS

	911010
	Introduction of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC)
	Parent Release 17 Work Item on NR FR1 TRP TRS



3	Justification
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Hlk63420971]RAN5 has completed definition of Rel-17 conformance test cases for NR FR1 TRP TRS. The scope covered FR1 OTA testing on NR FR1 bands n41 and n78 in browsing mode with Hand Phantom. In Rel-18, enhancements for TRP TRS requirements as well as corresponding verification methodologies are introduced:
(1) Enhancements of TRP TRS test methodology 
The baseline test method (anechoic-chamber based system) of FR1 TRP TRS was introduced in Rel-17 for FR1 TRP TRS. However, the specified test method is only applicable to UE with NR 1Tx capability, the advanced UE features with more Tx chains such as TxD and UL MIMO are not testable. Enhancement of test methodologies and metric to support the verification of the above 2 Tx feature is required to ensure the radiated performance of the devices.
The RedCap UE was introduced and finalized in Rel-17 with maximum channel bandwidth 20MHz and minimum 1Rx, however the OTA test configuration and corresponding new phantoms are not defined. Enhancement of TRP TRS test method to support RedCap UE performance verification is included in the Rel-18 scope.
In addition, the reverberation-chamber based system was discussed but deprioritized in Rel-17, which is also valuable to perform TRP TRS measurement as an alternative method to save measurement time and re-use large scale of legacy OTA systems.
(2) TRP TRS requirements for NR 1Tx (Standalone)
In Rel-17, the requirement is only defined for selected bands (n41 and n78) under SA mode with very specific configuration, i.e., wide handset UE (width ≥72mm) operated with 1Tx at PC2 under browsing mode scenario (hand phantom only), while other cases are all deprioritized, e.g., other NR bands, talk mode scenarios (head and hand phantom), and other power classes. 1Tx Requirements for n41 and n78 in talk mode (using head and hand phantoms) and for n1, n28 in browsing and talk mode are defined in Rel-18. The corresponding conformance test cases will be added as part of this work item.
(3) Metric and test method for NR 2Tx configuration (NR Standalone) 
In Rel-16, many requests from operators and vendors on bands support UL-MIMO were seen. With increased interests from industry on UL coverage performance, a significant number of WIs in Rel-17 were focused on high power solutions and multi-antenna Tx features, which include, e.g., UL MIMO, PC2, TxD, CA high power limit, and PC1.5. All of these enhancements are anticipated to enhance the performance of NR networks overall; thus, developing a metric and test method for measuring radiated requirements for UEs supporting coherent and non-coherent UL-MIMO is in the scope of Rel-18. The developed test methods in the Core Part of the work item will be added to RAN5 conformance specifications as part of this work item. 
(4) Updates for NR 1Tx (EN-DC)
Updates to the framework for EN-DC TRP TRS testing is included. No new conformance requirements are introduced as there are no new core requirements for TRP TRS in EN-DC mode.
Until RAN#103, the Core part of the RAN4 Rel-18 WI “Enhancement of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC)” is 100% complete and Performance part is 75% completed. This necessitates the introduction of the RAN5 Conformance work item to enable the industry to pursue certification testing associated with new test methods and requirements enhancements for NR FR1 TRP TRS that is the scope of Rel-18.
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objective of this Work Item is to enable UE conformance testing for the corresponding Rel-18 NR FR1 TRP TRS Enhancement Work Items listed under clause 2.2. RAN5 conformance test procedures will be created to verify test requirements as per the scope being covered in the core and performance parts of the Rel-18 Work item namely:
(1) Enhancements of TRP TRS test methodology 
· Specify necessary enhancement of the anechoic-chamber based test methodology (i.e. reference test methodology) to support (test methodology defined in TR 38.834 is the baseline):
· UE with NR 2Tx configuration
· [bookmark: _Hlk95478656]Case 1: TxD (i.e., TxD capability supported)
· Case 2: single layer UL-MIMO (i.e., codebook-based capability supported)
· Define test case applicability for case 1 and case 2
· Addition of such NR 2Tx updates is pending completion of core requirements
· RedCap devices (focused on wearable device only)
· Include definition of Forearm phantom
· UE with DL/UL carrier aggregation configuration 
· Independent measurements of each CC can be the baseline approach.
· Limited to Inter-band CA with up to 2DL/1UL cases
· Addition of such CA related updates is pending completion of core requirements.
· Specify reverb-chamber based test methodology to support SA and EN-DC TRP TRS testing: Align the RAN5 test specifications with any outcome of the harmonization between anechoic chamber and Reverb-chamber based method which can be applied independently for the conditions between 1Tx and 2Tx, among browsing mode, talk mode, and wrist-worn mode.
· Define conformance tests containing test requirements for NR FR1 SISO SA TRP and TRS (OTA) for the following:
-	NR FR1 Bands n41, n78 for PC2 and PC3 UEs in Talk Mode (using Head and Hand Phantoms)
-	NR FR1 Bands n28 and n1 for PC3 UEs in Talk Mode (using Head and Hand phantoms) and Browsing Mode (using Hand Phantoms only). Addition of Band n79 test requirements is pending completion of core requirements.  
-	Define test cases and test requirements for the above listed bands and phantom configurations based on the conclusion of core performance requirement definitions. 
-	4Rx test requirements are in scope for n41, n78, n1 and 2Rx test requirements for n28.
-	Specifying test requirements of SA with 1 CC is the priority
· DUT feature focus
· Rel-18 focus is on smartphone. Test coverage for additional DUT form factors to be determined in future Release(s)
· The scope covers Wide Grip Hand for UE with Width >72mm and ≤92mm. Additional device widths to be determined in future Release(s)
· Power Class: Both PC2 and PC3 with 1Tx
· Updates to r NR FR1 SISO EN-DC TRP and TRS (OTA) sections:
-	The framework created in Rel-17 for EN-DC TRP TRS testing is retained and updates introduced in the core specifications is incorporated in the conformance test specifications
-	No new test requirements for EN-DC are introduced within the scope of this work item due to no core requirements created. 
· Measurement Uncertainty (MU) and Test tolerances (TT)
·  RAN5 has primary responsibility for MU assessment for FR1 TRP/TRS. 
· A preliminary/placeholder MU table has been added in Annex B of TR 38.870 to cover updates to the MU for browsing mode testing and new values for Talk Mode based FR1 TRP TRS (OTA) testing. 
· This work item scope includes further optimizing and finalizing MU values and then determine TT for the defined test requirements based on recommended Test Tolerances from RAN4.

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

	
	
	
	
	
	



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

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

	TS 38.561
	Update with Rel-18 conformance test requirements and associated test procedures, test points and MU/TT
	TSG RAN#108
(June-25)
	



6	Work item Rapporteur(s)
Ashwin Mohan (Apple)
ashwin_mohan@apple.com
Jose Fortes (Rohde & Schwarz)
Jose.Fortes@rohde-schwarz.com
Ruixin Wang (Vivo)
ruixin.wang@vivo.com

7	Work item leadership
RAN5

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

	Apple
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	SAICT

	SGS Wireless

	Telecom Italia
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