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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 – Enhanced Test Methods for FR2
Acronym: 
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-17. 
1	Impacts 	
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	X
	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)

	FS_FR2_enhTestMethods
	RAN4
	850071
	Study on enhanced test methods for FR2 UEs



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

	Unique ID
	Title
	Nature of relationship

	830189
	Core Part: NR RF requirement enhancements for frequency range 2 (FR2)
	

	850073
	Perf Part: NR RF requirement enhancements for frequency range 2 (FR2)
	

	890159
	Core Part: Further enhancements of NR RF requirements for frequency range 2 (FR2)
	

	890259
	Perf Part: Further enhancements of NR RF requirements for frequency range 2 (FR2)
	

	750044
	Study on test methods for New Radio
	

	710062
	Study on New Radio (NR) Access Technology
	

	750067
	WID on New Radio Access Technology
	



3	Justification
[bookmark: _Hlk63420971]3GPP RAN4 has in Rel-17 worked on a Study Item focusing on Enhanced Test Methods for FR2 UEs. The study has identified improvements to current FR2 test methodologies as well as new enhanced FR2 test methods across a range of topics. This includes some issues reported by RAN5 such as:

· Test requirement relaxation due to High DL/Low UL signal power limitations
· Mitigation of polarization basis mismatch	
· Extreme Temperature Condition testing methodology. 
In addition, several test time reduction topics are included in the RAN4 SID. 

The completion level of 3GPP RAN4 study on enhanced FR2 test methods is at 70% at RP#93-e (September-2021). There is a need to introduce an associated RAN5 work item to incorporate the test methods and solutions identified by RAN4 across multiple topics. 
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objectives of this work item are to incorporate the enhancements in FR2 RF testing methodology identified in the RAN4 study item and to quantify the impact of the enhancements on the UE performance for several topics such as those related to the polarization basis mismatch between the test equipment and UE and to add support for testing under extreme temperature conditions.  The RAN4 study item’s outcome has been captured in TR38.884.

The test methodology enhancements identified within the RAN4 study item, which must be reviewed and analysed for incorporating into RAN5 test specifications are within, but not limited to, the scope listed in items 1 through 8 below. The 3GPP release applicability for each topic/sub-topic shall be evaluated as part of the updates from this work item. In addition, any new recommended test methodologies are assumed to be new and separate test methodologies. Similarly, the test time reduction techniques recommended shall be optional within the RAN5 test specifications and depending on UE vendor declaration:

1. High DL power and low UL power test cases: improvement of current permitted methods (e.g. IFF) has been identified in the relaxation of requirements for the specific tests reported by RAN5.

2. High DL power and low UL power test cases: new methodologies based on near-field (i.e. Direct Near Field (DNF), Combined Far-Field/Direct Near Field (CFFDNF), and Combined Far-Field/Near Field (CFFNF)) have been analysed and the study outcome is included in TR 38.884. 

3. Enhanced test method for EIRP measurements: adopt the TPMI method defined in TR 38.884 to activate the dual polarization transmission on the UE, removing the need for a specific test function and define the applicability of the method to the EIRP based test procedures and FR2 UE types.
4. Enhanced test methods for UL Demodulation Measurements: adopt zero-forcing MIMO receiver architecture based on Method 1 as described in TR 38.884 so that dual-polarization transmissions by the UE can be demodulated by the test equipment receiver.
5. Analyse and incorporate testability enhancements to support the verification of RF requirements for inter-band (FR2+FR2) CA 
· An analysis of the impact of AoA offsets in the test setup for inter-band CA with Common Beam Management (CBM) is needed after the scope of CBM requirements and associated agreements are better understood.
6. Incorporate any new recommendations in TR 38.884 for testing under extreme temperature conditions for all applicable FR2 UE RF test cases.
7. Analyse and incorporate the testability enhancements defined in TR 38.884 to reduce test time. All the recommended test methodology enhancements are understood to be optional.
· New Measurement grids based on 4x2 antenna pattern assumption, dependent on UE declaration
· RSRPB-based RX beam peak search
· Fast Spherical Coverage
· Single Link Polarization Measurement, dependent on UE declaration
· Non-uniform TRP measurement grids
8. Adopt the recommendations in TR 38.884 and perform further analysis of testability aspects for the introduction of the new band n262
· Considering the extension of frequency applicability of the permitted methods in TR38.810 from 43.5 GHz up to at least 48.2 GHz
· Considering the extension of frequency applicability of the test methodology enhancements in Objectives 1 through 7 above
NOTE:  It should be noted that topics related to ’NR Enhancements for 52-71 GHz’ Work Item is not included in this RAN5 WID at the current stage as the work has just commenced in RAN4 post RAN#93. 
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 38.521-2
	Introduction of enhanced test methods aspects for SA FR2
	TSG RAN#99-e
(Mar-23)
	

	TS 38.521-3
	Introduction of enhanced test methods aspects for NSA FR2
	TSG RAN#99-e
(Mar-23)
	

	TS 38.522
	Updated applicability for tests impacted by enhanced FR2 test methods
	TSG RAN#99-e
(Mar-23)
	

	TS 38.508-1
	Update to FR2 RF test environments
	TSG RAN#99-e
((Mar-23)
	

	TS 38.508-2
	Introduction of UE declarations for alternate enhanced test methods
	TSG RAN#99-e
(Mar-23)
	

	TS 38.509
	Introduction of any conformance test functions for enhanced test methods.
	TSG RAN#99-e
(Mar-23)
	

	TS 38.521-4
	Introduction of n262 MU and enhanced test methods aspects for 5G Demod
	TSG RAN#99-e
(Mar-23)
	

	TS 38.533
	Introduction of n262 MU and enhanced test methods aspects for 5G RRM
	TSG RAN#99-e
(Mar-23)
	

	TR 38.903
	Documentation of MU assessment for enhanced test methods
	TSG RAN#99-e
(Mar-23)
	



6	Work item Rapporteur(s)
Mohan, Ashwin (Apple) 
ashwin_mohan@apple.com

7	Work item leadership
RAN5

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