[bookmark: _GoBack]3GPP RAN TSG Meeting #89e		RP-201861
Electronic meeting, September 14 - 18, 2020

Status Report to TSG
Agenda item:			9.7.10
	WI / SI Name
	Study on enhanced test methods for FR2 NR UEs

	included in this status report
	Study Item: 
Yes
	Core part: 
No
	Performance part:
No
	Testing part:
No

	Acronym
	FS_FR2_enhTestMethods

	Unique ID
	850071

	TSG Tdoc of latest approved WI/SI description (if any)
	RP-201110


	Target Completion Date
(indicate if changed)
	Study Item: 
June / 2021 (originally Sept. / 2020)
	Core part: 
	Performance part: 
	Testing part: 

	Overall Completion level
	Study Item: 
10% 
	Core part: 

	Performance Part: 
	Testing part: 


Note: Overall completion level percentage numbers should use one of the colors below:
· xx%: Normal progress, no RAN plenary action needed
· xx%: Progress behind schedule, may need RAN plenary intervention. If so, SR should clearly define requested action
· xx%: Progress critically behind, RAN plenary shall intervene. SR should define requested action

Source:
	Leading WG
	TSG RAN WG4

	Rapporteur
	Name
	Anatoliy IOFFE, Ruixin WANG

	
	Company
	Apple Inc., vivo

	
	Email
	aioffe@apple.com, ruixin.wang@vivo.com 




1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:
Because the SI had been “suspended” and was not on the RAN4 agenda for three consecutive meetings (RAN4 #94e, #94e-bis, #95e), the proposal is to extend the study item until RAN #92 (June 2021).

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.4	RAN4
2.4.1	Agreements
RAN4 #96e (August 2020, Electronic)
-	General
-	A summary of the electronic meeting email discussion was provided in [2]
-	The ongoing Work Item “Introduction of NR 47 GHz band” reached the following agreements related to the testability of the new band n262 [24]:
-	UE Testability aspects for introduction of the new band n262 shall be studied and taken into account for the requirements definition
-	The testability study shall be treated as part of the Study Item on enhanced test methods for FR2 in NR
-	The SID for FR2_enhTestMethods needs a revision at RAN to include this objective
-	Objective 1 (test methodology for high DL power and low UL power test cases)
-	The following agreements were captured in [3]:
-	Enhanced test systems
-	Investigate non-permitted test systems, such that the test case applicability of these test systems under investigations is according to WF in R4-1913070 (i.e. such test systems are not required to verify all requirements in TS38.101-2).
-	The list of candidate non-permitted test systems is limited to NF based solutions
-	Whether non-permitted test systems under investigation shall be capable of beam peak search and spherical coverage evaluation is FFS.
-	For non-permitted test systems under investigation, text proposals on test setup descriptions, gains from the enhancements relative to permitted methods in TR38.810, impact on test time, and preliminary MU are needed for the next RAN4 meeting.
-	Enhancements to permitted methods
-	For the permitted methods in TR38.810, text proposals on test setup descriptions, gains from the enhancements relative to permitted methods in TR38.810, impact on test time, and preliminary MU are needed for the next RAN4 meeting.
-	If no such proposals are submitted by the next RAN4 meeting, then RAN4 agrees to focus only on NF based solutions within the scope of this SI.
-	Manufacturer declarations
-	The list of potential candidate vendor declarations and how they map to a particular test system parameter includes the following:
-	Location of the active panels that yields the TX and RX beam peaks (applicable if the enhanced test methodology does not need to perform beam peak search)
-	Location of the active panels in any UL/DL test direction and the detailed locations of the panels within the DUT (applicable if the enhanced test methodology does need to perform beam peak search)
-	Whether vendor declarations can be restricted to test cases based on single direction is FFS (to be determined next RAN4 meeting)
-	Whether vendor declarations, based on the above proposals, can be adopted as methodology enhancements is FFS (to be determined next RAN4 meeting)
-	Study of UE beam management sensitivity to magnitude/phase variation of the DL signal
-	If beam peak direction and UBF activation are performed based on FF method and then perform other TCs based on NF method, then the beam management study is not necessary.
-	Additional clarification on test procedure and impact on MU for directional requirements (e.g. Occupied BW, ACS, IBB) is required.
-	For the DNF system, and assuming it needs to perform beam peak search, such that the DUT is enabled to form its UL beam in the direction of the DL signal, a study of UE beam management sensitivity to magnitude/phase variation of the DL signal needed.
-	New simulation assumptions, including new antenna assumptions
-	Path loss comparison across system types
-	The path loss comparison across IFF/DFF and NF system types below is taken as a starting point, and companies are encouraged to bring proposals to the next RAN4 meeting with corrections and/or improvements
	f [GHz]
	Antenna Config. 1, 2, and 3
- BLACK BOX -  
(PC3 Devices: D=5cm)
	Antenna Config. 1 and 2
- WHITE BOX - 
(PC3 Devices: D=5cm)

	
	IFF/DFF
	NF
	DFF
	NF

	
	Path Loss with 1m range length
	Path Loss with 0.22m range length
	Path Loss with 0.88m range length
	Path Loss with 0.28m range length

	24.25
	60.16
	46.86
	59.01
	48.93

	30
	62.01
	48.71
	60.85
	50.78

	40
	64.51
	51.21
	63.35
	53.28

	43.5
	65.24
	51.94
	64.08
	54.00

	52.6
	66.89
	53.59
	65.73
	55.65



-	Objective 2 (solutions to minimize the impact of polarization basis mismatch)
-	The following agreements were captured in [4]:
-	EIRP measurement
-	Focus on following techniques to enhance EIRP measurement, and it is agreed to propose to add them into SID scope explicitly in Sep. RAN plenary :
-	Option 1: TPMI side condition method
	-	TPMI side conditions are applicable to Rel-16 (and higher) UEs 
-	Option 2: DL polarization scan method
	-	Further clarify whether it can reliably force UE to transmit simultaneously with dual polarization for all UEs
	-	How to address the concern on test time and the concern on difference between test and field
-	Option 3: test mode to trigger TX diversity
	-	Test mode can reliably force UE to transmit simultaneously with dual polarization for all UEs
	-	How to address the concern on difference between test and field
-	FFS on feasibility of power up command to trigger TX diversity
-	FFS on feasibility of 2-port CSI-RS method as an extra enhancement
-	UL demodulation
-	Whether FR2 test equipment topology shall be enhanced by adopting dual polarization coherent receivers
-	The dual polarization coherent receiver topology is taken as a starting point
-	Companies are encouraged to contribute in future meetings with test setup descriptions, impact on test time, preliminary MU, and the method’s feasibility
-	Objective 3 (enhancements to support the verification of RF requirements for inter-band FR2+FR2 CA)
-	The following agreements were captured in [5]:
-	RAN4 agrees that the testing of Rel-16 inter-band CA using a single antenna from 1AoA is feasible. (Proposal 1 from [22])
-	Further study is needed to determine whether non co-located test antennas for FR2 DL inter-band CA verification is feasible from the perspective of ∆PSD at the UE after spatial filtering.
-	Companies are encouraged to bring analysis of influences to the UE and the TE dynamic range by the offset antenna method especially with the independent beam management (IBM) UE which supports 28GHz + 39 GHz ranges. 
-	Angular offset from the focal point is in a range from 2.5  to 7 degrees.
-	Other conditions such as common beam management, CA combination of 28GHz + 28GHz or 39GHz + 39GHz are not precluded. 
-	Whether the offset feed antenna method is necessary to address band n262 testability is FFS.
-	Expected angular offset between 2 antennae
-	Considered antenna offset in distance is within the range from 50 mm to 100 mm from the current antenna arrangement including the spurious measurement antenna.
-	2.5 to 7 degrees are expected as a baseline angular offset to study.
-	Expected angular offset between 2 antennae shown in the table below
	 
	 
	Antenna offset in distance / angle

	 
	 
	50 mm
	100 mm

	Range length
	1200 mm
	2.4 deg
	4.8 deg

	
	1000 mm
	2.9 deg
	5.7 deg

	
	800 mm 
	3.6 deg
	7.1 deg




2.4.2	Remaining Open issues
-	Objective 1 (test methodology for high DL power and low UL power test cases)
-	Define applicable test methodology enhancements and quantify improvement over baseline methods in TR38.810
-	Derive preliminary assessment of measurement uncertainty of the test methodology enhancements
-	Objective 2 (solutions to minimize the impact of polarization basis mismatch)
-	Define applicable test methodology enhancements and quantify improvement over baseline methods in TR38.810
-	Derive preliminary assessment of measurement uncertainty of the test methodology enhancements
-	Objective 3 (enhancements to support the verification of RF requirements for inter-band FR2+FR2 CA)
-	Define applicable test methodology enhancements and quantify improvement over baseline methods in TR38.810
-	Derive preliminary assessment of measurement uncertainty of the test methodology enhancements
-	Objective 4 (extreme temperature conditions for all applicable FR2 UE RF test cases)
-	Define applicable test methodology enhancements and quantify improvement over baseline methods in TR38.810
-	Derive preliminary assessment of measurement uncertainty of the test methodology enhancements
-	Objective 5 (support the verification of RF requirements for FR2 DL 256QAM)
-	Define applicable test methodology enhancements and quantify improvement over baseline methods in TR38.810
-	Derive preliminary assessment of measurement uncertainty of the test methodology enhancements
-	Objective 6 (testability enhancements to reduce test time)
-	Define applicable test methodology enhancements and quantify improvement over baseline methods in TR38.810

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
N/A
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