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6.11.3.2
Finalization of FR2 test setup

6.11.3.2.1/10.1.3
AoA setup for FR2 RRM test cases

	Tdoc
	Title
	Source
	Type

	R4-1902955
	FR2 RRM: 2 AoA Test cases in 38.133 Annex A
	ANRITSU LTD
	discussion

	R4-1902956
	Update of RRM test case A.7.6.2.1
	ANRITSU LTD
	draftCR

	R4-1904151
	Considerations on remaining open issues in OTA RRM test setups
	Ericsson
	discussion

	R4-1902960
	Angles of Arrival for UE RRM test cases
	ANRITSU LTD
	discussion

	R4-1903428
	RRM performance test setups for FR2
	LG Electronics Inc.
	discussion

	R4-1903777
	Discussion on remaining issues in AoA setup in FR2 RRM test
	Huawei, HiSilicon
	discussion

	R4-1903779
	CR on AoA setup for FR2 RRM test (section A.3.15)
	Huawei, HiSilicon
	draftCR

	R4-1904064
	Way Forward on AoA for FR2 RRM Testing
	Qualcomm Incorporated, KDDI, Verizon
	other

	R4-1904066
	AoA Setup for FR2 RRM Testing
	Qualcomm Incorporated
	draftCR

	R4-1904332
	Test Setup for RRM tests in FR2
	Qualcomm Incorporated
	discussion

	R4-1904089
	Setup and parameters for 2AoA RRM testing
	Qualcomm Incorporated
	discussion

	R4-1904090
	Draft CR to TR 38.810 on FR2 RRM test methods
	Qualcomm Incorporated
	draftCR

	R4-1904153
	Discussion on impact of rough and fine beams at system level
	Ericsson
	discussion

	R4-1903778
	Discussion on other remaining issues in FR2 RRM test
	Huawei, HiSilicon
	discussion

	R4-1903913
	Rough and fine beam assumptions for FR2 RRM test cases
	MediaTek inc.
	discussion

	R4-1904770
	Way Forward on AoA for FR2 RRM Testing
	Qualcomm Incorporated, KDDI, Verizon
	other

	R4-1904776
	AoA Setup for FR2 RRM Testing
	Qualcomm Incorporated
	draftCR


1. AoA between test iterations:

· Change the Angles of Arrival between iterations of the test (Anritsu: R4-1902960, Qualcomm: R4-1904064/ R4-1904332).

· Keep AoA fixed between tests iterations (LG: R4-1903428, Huawei: R4-1903777).

Issues for discussion:
· Change AoA between iterations in the same test for certain test cases based on the following test setup:
· Setup # 2B: 1 AoA with non-peak beam direction RX beam with randomly changing AoA between iterations of the same test

· Setup # 3: 2AoA with TDM transmission from two probes

· Number of AoA/AoA range for random selection 
· Detailed method/algorithm to change AoA is up to RAN5?

Related to: R4-190477: Way Forward on AoA for FR2 RRM Testing
Qualcomm Incorporated, KDDI, Verizon.
Agreements:

2. Test setup options:

· Setup # 1 (LG, Huawei)

· Setup # 1 or # 2 depending on test (Qualcomm: R4-1904065)

· Proposed list of tests (Qualcomm: R4-1904332, Huawei: R4-1903778, Mediatek: R4-1903913)

· 2AoA tests are optional (Intel: R4- 1902889)

· Fine beam: 

· RLM and L1-RSRP BM tests (Intel: R4- 1902889)

· Rough beam: 

· RSRP/RSRQ/SINR, cell search mobility tests (Intel: R4- 1902889; Mediatek: R4-1903913)

Issues for discussion:

· Agreements in RRM session:
· RAN4 decides for which test the re-positioning will be used in the high level setup, and RAN5 will decide the details for the re-positioing methodology and the choice of AoA pair for 2AoA tests
· The target is to introduce a small number of test cases, for which the re-positioning method will be used, considering both the test coverage and test time.
· Mapping between test case and one of 4 possible test setups:

· Setup # 1: 1 AoA with peak beam direction RX beam

· Setup # 2A: 1 AoA with non-peak beam direction RX beam without changing AoA between iterations of the same test

· Setup # 2B: 1 AoA with non-peak beam direction RX beam with randomly changing AoA between iterations of the same test

· Setup # 3: 2AoA with TDM transmission from two probes where AoAs are randomly changing between iterations of the same test
· Definitions of different setups in annex A of 38.133.
·  (R4-1904776 AoA Setup for FR2 RRM Testing, Qualcomm)

Agreements:
· Mapping between Phases I, II, III and IV FR2 test cases and one of the following 4 test setups is in the attached excel sheet:

· Setup # 1: 1 AoA with peak beam direction RX beam

· Setup # 2A: 1 AoA with non-peak beam direction RX beam without changing AoA between iterations of the same test

· Setup # 2B: 1 AoA with non-peak beam direction RX beam with randomly changing AoA between iterations of the same test

· Setup # 3: 2AoA with TDM transmission from two probes where AoAs are randomly changing between iterations of the same test

3. 2 AoA setup: TDM versus simultaneous transmission

· TDM transmission from the two probes (Ericsson: R4-1904151, Intel: R4-1902936, LG: R4-1903427, Qualcomm: R4-1904332)

· SINR definitions if simultaneous transmission is used to be captured in TR (Qualcomm: R4-1904089)
Issues for discussion:
· Agreements in RRM session:
· For two AoA tests, use TDM transmissions between the two angles in Rel-15.
· Add a scheduling parameter to the RMC’s to specify in which slot each AoA can transmit/receive.

· OCNG and SSB will be considered
· SINR definitions for TDM and simultaneous transmissions the two probes captured in TR 38.810.
Agreements:

4. Target SNR emulation mode: Mode 1 versus mode 2

· Mode 1: TE emulates target SNR conditions (Huawei: R4-1903778)

· Mode 2: RSRP test case without NoC (Qualcomm: R4-1904332)
Issues for discussion:

Agreements in RRM session:
· The external noise is generated for the test cases except for RSRP accuracy tests which needs more discussion
· For RSRP accuracy test, 

· Option 1: for low input level, no external noise is generated; for the high input level, the external noise is generated.

· Option 2: The external noise is generated for all the input levels.

· Select one of the above two options: Option 1 and Option 2

Agreements:

6.11.3.2.2/10.1.3
Antenna gain difference for 1AoA

	Tdoc
	Title
	Source
	Type

	R4-1902935
	NR FR2 RRM test methods: 1AoA Rough/Fine beams antenna gain difference
	Intel Corporation
	discussion

	R4-1903421
	Analysis of antenna gain difference with 1 AoA test setup for RRM performance test
	LG Electronics Inc.
	discussion

	R4-1903475
	Antenna gain difference for PC2 1AoA
	LG Electronics
	discussion

	R4-1903912
	Gain difference between rough and fine Rx beams in FR2 RRM testing
	MediaTek inc.
	discussion

	R4-1904065
	Antenna Gain for Rough beams and RRM Side Conditions in FR2
	Qualcomm Incorporated
	other

	R4-1902936
	NR FR2 RRM test methods: 2AoA scenario single beam antenna gain difference
	Intel Corporation
	discussion

	R4-1903555
	Discussion on antenna gain difference for 1AoA RRM testing of PC2
	Sumitomo Elec. Industries, Ltd
	discussion

	R4-1904274
	Draft CR to TR 38.810 on NR FR2 RRM test methods
	Intel Corporation
	draftCR


6.11.3.2.3
Antenna gain difference for 2AoA

	Tdoc
	Title
	Source
	Type

	R4-1902936
	NR FR2 RRM test methods: 2AoA scenario single beam antenna gain difference
	Intel Corporation
	discussion

	R4-1903427
	Analysis of antenna gain difference with 2 AoA test setup for RRM performance test
	LG Electronics Inc.
	discussion

	R4-1903476
	Antenna gain difference for PC2 2AoA
	LG Electronics
	discussion


Antenna gain proposals:

· Antenna gain difference (Y) with 1AoA in beam peak direction:

· PC2:

· 8 dB (LG: R4-1903475)

· Antenna gain difference (Y) with 1AoA in beam peak direction for PC2 = 6 dB (R4-1903555)

· Antenna gain difference (Z) with 1AoA in non-beam peak direction 

· PC2: 

· 10 dB (LG: R4-1903475)

· PC3:

· 8 dB (Intel: R4-1902935, Mediatek: R4-1903912)

· 11 dB (LG: R4-1903421)

· Antenna gain difference (Z) with 1AoA in non-beam peak direction for PC3= 8 dB (R4-1904274)

· Z≤Y, Ericsson (R4-1904151)

· The assumed gain difference between rough and fine beams for 1AoA setup 2 RRM tests shall be based on a criterion of acceptable degradation a system level, Ericsson (R4-1904151)

· System level studies to finalize by RAN4#91 (Ericsson: R4-1904151)

Issues for discussion:

UE power class 2:

Agreement in RRM session: 
Agreement: for PC2, the antenna gain difference (Y) with 1AoA in beam peak direction is [8]dB.

· Companies are encouraged to provide further evaluations for this number in the next meeting.
· Antenna gain different (Z) with 1AoA in non-peak beam peak direction.

· Methodology to drive antenna gain?

UE power class 3:

Agreement in RRM session: 

Option 1: Qualcomm, Ericsson, NTT DOCOMO, KDDI, Verizon, T-Mobile, VDF, Nokia
· Maximum antenna gain difference between refined beams and rough beams for a PC3 UE over the 50%-ile directions in which UE meets spherical coverage is 6dB 

· FR2 RRM side conditions for the 50%-ile spherical coverage will be defined based on a 6dB difference relative to 50%-ile EIS level. 

Option 2: LGE, Intel, Mediatek, Huawei, Apple, Oppo
· Maximum antenna gain difference between refined beams and rough beams for a PC3 UE over the 50%-ile directions in which UE meets spherical coverage is 8dB 

· FR2 RRM side conditions for the 50%-ile spherical coverage will be defined based on a 8dB difference relative to 50%-ile EIS level. 
· Antenna gain different (Z) with 1AoA in non-peak beam peak direction.

· Methodology to drive antenna gain?

Y and Z for other UE power classes

Agreements:

6.11.3.2.5
Test method

	Tdoc
	Title
	Source
	Type

	R4-1902889
	Discussion about NR RSRP performance accuracy test for FR2
	Intel Corporation
	discussion

	R4-1903778
	Discussion on other remaining issues in FR2 RRM test
	Huawei, HiSilicon
	discussion

	R4-1903913
	Rough and fine beam assumptions for FR2 RRM test cases
	MediaTek inc.
	discussion

	R4-1904152
	Ideal SS-RSRP for RRM testing
	Ericsson
	discussion


Ideal SS-RSRP estimation method proposals:

· Method # 3 (Ericsson: R4-1904152, Huawei: R4-1903778)

· Combined method # 2 and # 3 (Intel: R4- 1902889)

Issues for discussion:

Agreement in RRM session: 
· Use method 3 for testing absolute accuracy
· On top of that, verify the relative accuracy between different cells and relative accuracy between levels on the same cell.
· Ideal SS-RSRP method for absolute and relative accuracies:

· Agreements:
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