14

[bookmark: historyclause]3GPP RAN WG4 Meeting #92bis		R4-1912903
Chongqing, China, 14 – 18th October 2019	(revision of R4-1911500)

Agenda item:	10.5
Source:	Apple Inc., CAICT
Title:	Work plan for FR2 test method enhancement
WI/SI:	FS_FR2_enhTestMethods
Release:	Rel-16
Document for:	Approval

1	Introduction 
The new study on enhanced test methods for FR2 was approved during the RAN #85 meeting with the following objectives [1]:
The objectives of this study are to enhance the FR2 RF testing methodology and to quantify the impact of the enhancements on the UE performance, as related to the polarization basis mismatch between the test equipment and UE and to add support for testing under extreme temperature conditions.  The study item’s outcome shall be captured in TR38.xyz.

The development of testing methodology enhancements proceeds within the following scope:
-	In general
-	Target the testing and calibration aspects of the permitted methods for FR2 UE RF testing and the preliminary assessment of measurement uncertainty (Clause 5.2 and Annex B of TR38.810)
- 	The test methodologies and procedures shall be applicable for different device types and power classes with DUT size defined in the TR 38.810.  Prioritize the study to PC3 for aspects related to DUT size, and limit the study to free space conditions
-	The study item outcomes shall capture the efficacy of the enhancements
-	Objectives related to regulatory test cases shall be prioritized
The detailed objectives are:
1.	Define test methodology for high DL power and low UL power test cases
-	Considering path loss reduction, measurement antenna gain improvement, DUT positioning improvement, and MU improvement
-	Considering NFTF (defined in Clause 5.2 of TR38.810) and direct near field test methodologies as possible alternative methods
-	Other approaches are not precluded
-	Study preliminary assessment of measurement uncertainty of new alternative methods
2.	Define solutions to minimize the impact of polarization basis mismatch between the TE and DUT on the RF testing
-	Considering polarization basis mismatch between the test equipment and UE and UE implementations which may be impacted by this mismatch
-	Study EIS test metric which can apply to different UE RF implementations considering downlink polarization sweep enhancement
- 	Limit the study of this objective to the permitted UE RF methods defined in Clause 5.2 of TR38.810
-	Possible enhancements may be described as
-	Downlink polarization sweeping by the test equipment (i.e. introducing an additional degree of freedom for polarization alignment of the measurement antenna)
-	The use of circular polarization to perform measurements
-	Coherent combining and demodulation of orthogonally polarized received signals in the test equipment
-	Uplink polarization sweeping by the test equipment to search for the optimal polarization angle to receive and demodulate the signal transmitted by the UE
-	Considering NFTF (defined in Clause 5.2 of TR38.810) test methodology for EIS measurement
-	Other approaches are not precluded
3.	Study testability enhancements to support the verification of RF requirements for inter-band (FR2+FR2) CA
-	Work on inter-band DL CA is prioritized
-	Whether the test setup shall be restricted to emulating the signal from the same direction for the aggregated bands shall be aligned with the UE RF architecture assumption taken in the work item on NR RF Requirement Enhancements for FR2 [UID 830189] 
4.	Support extreme temperature conditions for all applicable FR2 UE RF test cases
-	Considering beam peak search, spherical coverage, and total radiated power procedures
- 	Limit the study of this objective to the permitted UE RF methods defined in Clause 5.2 of TR38.810
-	Study preliminary impacts on system measurement uncertainty under extreme temperature conditions
5.	Study testability enhancements to support the verification of RF requirements for FR2 DL 256QAM
6.	Study testability enhancements to reduce test time
-	Including RF test method enhancement with reduced test time, and possible test time saving approach for UE Demodulation test and RRM test

The SID also clarified that reduced TUs are allocated until RAN #87 (March 2020) and that Objectives 1, 2, and 3 are prioritized until RAN #87.
2	Work plan 
In accordance with the SID clarification of the prioritization of objectives of the study, Table 1 below provides the work plan for phase 1 of the work (until RAN #87):
Table 1: Proposed work plan for FR2 test method enhancement (Phase 1)
	Meeting
	
	Objective

	
	1
	2
	3
	4
	5
	6

	RAN4 #92bis
	a) Discuss enhancements for permitted methods (PL, ant gain, DUT pos)
b) Discuss scope of MU effort for Obj 1
c) Discuss acceptance criteria for alternative methods
	a) Discuss EIRP measurement with pol mismatch
b) Discuss UL signal demod with pol mismatch
c) Discuss EIS test metric
	Await decision from UE RF on assumptions for FR2 inter-band CA requirement derivation [4]
	No official discussion
	No official discussion
	No official discussion

	RAN4 #93
	a) Reach decision on enhancements for permitted methods and implement in TR
b) Identify MU elements for Obj 1a
c) Discuss NFTF and DNF solutions
	a) Determine whether enh needed for EIRP with pol mismatch and list possible approaches
b) Determine whether enh needed for UL signal demod with pol mismatch and list possible approaches
c) Reach decision on EIS metricDiscuss EIS test metric
	a) Discuss possible approaches to address FR2 inter-band CA requirement
	No official discussion
	No official discussion
	No official discussion

	RAN #86
	Provide SR to RAN Plenary; SR should indicate completion of 1a and 2c

	RAN4 #94
	a) N/A
b) Collect MU data for Obj 1a
c) Discuss NFTF and DNF solutions
	a) If needed, finalize enh for EIRP with pol mismatch and implement in TR
b) If needed, finalize enh for UL signal demod with pol mismatch and implement in TR
c) Reach decision on EIS metricN/A
d) Identify MU elements for Obj 2a and 2b (TBD for 2c)
	a) Reach decision on enh to support FR2 inter-band CA and implement in TR
b) Discuss scope of MU effort for Obj 3a
	No official discussion
	No official discussion
	No official discussion

	RAN #87
	Provide SR to RAN Plenary; SR should indicate completion of 2a, 2b, 2c, and 3a



[bookmark: _GoBack]A useful progress indicator for the study will be whether discussion progresses through the methodology enhancement agreements on Objectives 1, 2, and 3 and whether the only remaining items for these objectives will be the preliminary uncertainty assessments.
Table 2 below provides the work plan for phase 2 of the work (from RAN #87 until RAN #89):
Table 1: Proposed work plan for FR2 test method enhancement (Phase 2)
	Meeting
	
	Objective

	
	1
	2
	3
	4
	5
	6

	RAN4 #94bis
	a) N/A
b) Finalize prelim MU for Obj 1a
c) Identify possible options for all open items for NFTF/DNF
	a) N/A
b) N/A
c) N/A
d) Collect MU data for Obj 2b and 2b (TBD for 2c)
	a) N/A
b) Identify MU elements for Obj 3b
	a) Discuss possible approaches to address ETC for beam peak search, spherical coverage, TRP
	Await decision from UE RF on which RF requirements are defined for DL 256QAM
	a) Discuss testability enhancements to reduce test time

	RAN4 #95
	a) N/A
b) N/A
c) Finalize NFTF/DNF calibration and test procedure aspects
d) Identify MU elements for Obj 1c
	a) N/A
b) N/A
c) N/A
d) Finalize prelim MU for Obj 2d
	a) N/A
b) Collect MU data for Obj 3b
	a) Reach decision on enhancements for ETC and implement in TR
b) Identify MU elements for Obj 4a
	TBD
	a) Discuss testability enhancements to reduce test time

	RAN #88
	Provide SR and TR for information to RAN Plenary; SR should indicate completion of 1c, 2d, 4a

	RAN4 #96
	a) N/A
b) N/A
c) N/A
d) Finalize prelim MU for Obj 1c
	No official discussion
	a) N/A
b) Finalize prelim MU for Obj 3b
	a) N/A
b) Finalize prelim MU for Obj 4b
	TBD
	a) Reach decision on testability enhancements to reduce test time

	RAN #87
	Conclude the SI and present TR for approval at RAN Plenary
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3	Conclusions
This contribution has provided a phased work plan for the FR2 test method enhancement study item and made the following proposal:
Proposal 1:	The phased work plan, as shown in Tables 1 and 2, is adopted for the FR2 test method enhancement study item.
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