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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

	R4-1906439
	Considerations on some remaining open issues in FR2 OTA testing
	Ericsson
	discussion

	R4-1906416
	Discussion for RMC/OCNG/SSB for 2AoA setup
	Ericsson
	discussion

	R4-1906417
	CR 38.133 (A.3.1) RMC for 2AoA setup
	Ericsson
	draftCR

	R4-1906418
	CR 38.133 (A.3.2) OCNG for 2AoA setup
	Ericsson
	draftCR

	R4-1906419
	CR 38.133 (A.3.10) SSB for 2AoA setup
	Ericsson
	draftCR

	R4-1906553
	Discussion on remaining issues in AoA setup in FR2 RRM test
	Huawei, HiSilicon
	discussion

	R4-1906976
	Test Setup for RRM tests in FR2
	Qualcomm 
	discussion

	R4-1906987
	Test Setup for remaining RRM tests in FR2
	Qualcomm 
	discussion

	R4-1906837
	Discussion on the feasibility of simultaneous transmission approach for 2AoA cases
	Qualcomm
	discussion

	R4-1906838
	Draft CR to TR 38.810 on the feasibility of simultaneous transmission approach
	Qualcomm
	draftCR

	R4-1906901
	Discussion on RRM test methodologies applicability for 1 AoA and 2 AoA
	Intel Corporation
	discussion

	R4-1906939
	Draft CR to TR 38.810 with corrections for RRM FR2 testing
	Rohde & Schwarz
	draftCR


1. Test setup options:

Proposals:

	Test Number
	Test Purpose
	Section in 38.133
	AoA Setup
	
	

	
	
	
	Qualcomm
	Ericsson
	Huawei

	11
	Intra-frequency RSRP accuracy for FR2
	A.4.7.1.1/A.5.7.1.1/A.6.7.1.1/A7.7.1.1
	Setup#2B
	Setup#2B
	Setup#1

	13A
	EN-DC CSI RLM for PSCell
	A.4.5.1/A.5.5.1
	Setup#3 (non-DRx)
	
	

	13B
	SA CSI RLM for PCell
	A.6.5.1/A.7.5.1
	Setup#3 (non-DRx)
	
	

	19
	Inter-frequency RSRP accuracy for FR2
	A.4.7.1.2/A.5.7.1.2/ /A.6.7.1.2/A.7.7.1.2
	Setup#2B
	Setup#1
	Setup#1

	25
	EN-DC/SA SSB RLM scheduling restriction and impact on mobility
	
	Setup#3
	Setup#3
	Setup#1

	39
	EN-DC/SA beam failure detection and recovery and scheduling restriction
	
	Setup#3
	Setup#3
	Setup#1


Discussion: 
Intel: decide RSRP test setup after test method. 
Intel: setup 1 for RLM. Not so much difference wrt BFD.

QC: BFD is different compared to RLM. Initially all tests were supposed to be 2AoA – already reduced tests. 

Intel: Do not find too many difference wrt BFD. 

QC: In RLM UE should monitor from different directions. CBD and BFD are tested in the same test. 

Intel: Two sets of CORSETs are needed from two probes in TDM.
QC: TCI state switching test is using setup 3 where there are 2 TCI states. 

HW: RLM requires two CORSETS. TCI state test does not contain two CORSETS. 

E///: Feasible from testability point of view.
HW: RMC is transmitted form one probe.

E///: No practical case of transmitting RMC in neighbor cell.

Intel: In RLM test already verify beam sweeping

QC: There is difference between whether UE is required to do or has to do? 

Intel: RLM tests in 13A and 13B already test beam sweeping function.
QC: RLM tests in 13A and 13B also test RLM functionality. 

Intel: Setup 3 for 25 and 35 takes much longer. 

QC: Tests 25 and 39 does not test the same functionality as RLM. It also tests scheduling restriction.

Intel: Use setup 3 in tests 13A/13B or in 25/39.

QC: UE can optimize switching times and it may not pass test if 1AoA is used. 
E///: Setp1 and setup 2B have advantages of testing RSRP. But with setup 1 not verifying when changing panel or DoA. 

QC: Intra-frequency is more common scenario than inter-frequency. 
Agreements:
	Test Number
	Test Purpose
	Section in 38.133
	AoA Setup

	11
	Intra-frequency RSRP accuracy for FR2
	A.4.7.1.1/A.5.7.1.1/A.6.7.1.1/A7.7.1.1
	Setup#1

	13A
	EN-DC CSI RLM for PSCell
	A.4.5.1/A.5.5.1
	Setup#3 (non-DRx); Note 1

	13B
	SA CSI RLM for PCell
	A.6.5.1/A.7.5.1
	Setup#3 (non-DRx); Note 1

	19
	Inter-frequency RSRP accuracy for FR2
	A.4.7.1.2/A.5.7.1.2/ /A.6.7.1.2/A.7.7.1.2
	Setup#2B

	25
	EN-DC/SA SSB RLM scheduling restriction and impact on mobility
	
	Setup # 3

	39
	EN-DC/SA beam failure detection and recovery and scheduling restriction
	
	Setup # 1

	Note 1: Unless any technical issue is identified in the testing procedure.


2. RMC, OCNG and SSB for 2AoA

Proposals: R4-1906417-6419 (Ericsson)
· New RMC, OCNG and SSB patterns

Agreements:
OCNG/RMC/SSB patterns for test setup #3:

· OCNG is not transmitted on the symbols where SSB/CSI-RS is transmitted in the same probe 

· Only SSB/CSI-RS is transmitted from the probe not transmitting the serving beam

· When serving probe is transmitting then there is no signal on the non-serving probe and vice versa

· Ericsson to provide WF and CRs: 

· Way forward on RRM RMC for 2AoA test setup

3. 2 AoA setup: Simultaneous transmission

· Mode 1: TE emulates target SNR conditions 

· Mode 2: RSRP test case without NoC

Proposals: R4-1906837 (Qualcomm

· Proposal 1: The lower bound of feasible maximum SINR for simultaneous transmission can be calculated based on the maximum antenna gain difference of X and X+Z-Y for fine and rough beam respectively with Mode 1.

· Proposal 2: The lower bound of feasible maximum SINR for simultaneous transmission can be calculated based on the maximum antenna gain difference of X and X+Z-Y for fine and rough beam respectively with Mode 2.

· Proposal 3: At least the simultaneous transmission approach with Mode 2 can be used for 2AoA RRM testing cases.
4. 2AoA versus 1 AoA testing
Proposals: R4-1906901 (Intel)
Do not preclude using IFF test methods for RRM testing. Further discuss the following options:

· Option 1: Define 2 AoA RRM tests as optional

· Option 2: Allow UE to skip 2 AoA RRM testing for IFF based setups

Discussion:
Noted in RRM session.
6.11.3.2.2/10.1.3/6.11.2.1.1.
Antenna gain difference for 1AoA

	Tdoc
	Title
	Source
	Type

	R4-1905729
	NR FR2 RRM test methods: 1AoA Rough/Fine beams antenna gain difference
	Intel Corporation
	discussion

	R4-1905831
	Antenna gain difference for PC2 1AoA
	LG Electronics Inc.
	discussion

	R4-1906041
	Analysis of antenna gain difference with 1 AoA test setup for RRM performance test
	LG Electronics Inc.
	discussion

	R4-1906263
	Gain difference between rough and fine Rx beams in FR2 RRM testing
	MediaTek inc.
	discussion

	R4-1906554
	Discussion on antenna gain for FR2 RRM test
	Huawei, HiSilicon
	discussion

	R4-1906439
	Considerations on some remaining open issues in FR2 OTA testing
	Ericsson
	discussion

	R4-1905839
	draft CR of Y and Z for FR2 power class 2(TR38.810)
	LG Electronics Inc.
	draftCR

	R4-1905838
	draft CR of conditions for Y and Z for FR2 PC2 (section B.2)
	LG Electronics Inc.
	draftCR

	R4-1905931
	RRM Side Conditions in FR2
	Qualcomm
	discussion

	R4-1905957
	Way Forward on FR2 RRM Side conditions for PC3
	Qualcomm, KDDI, Verizon, T-Mobile US, Vodafone, AT&T, NTT Docomo, Ericsson, Nokia
	other


Y = Antenna gain difference between fine and rough beam in beam peak direction in dB
Z = Antenna gain difference between fine and rough beam in non-beam peak direction in dB (within Nth percentile EIS directions)
Proposals:
	Antenna gain difference
	E///
	Intel
	LG
	MTK
	QC
	Vz
	TMUS
	DCM
	Nokia
	ATT
	Vdf
	KDDI

	
	PC3
	PC3
	PC2
	PC3
	PC3
	PC3
	PC3
	PC3
	PC3
	PC3
	PC3
	PC3
	PC3

	Y [dB]
	
	
	8
	7
	
	
	
	
	
	
	
	
	

	Z [dB]
	6
	8
	10
	8
	6.5
	6
	6
	6
	6
	6
	6
	6
	6


Agreements in main session: 

Agreement: Z = 7dB for PC3.
Agreement: Z = [9] dB for PC2.
Agreement: Change Y from [8]dB (which was agreed last meeting) to [9] dB for PC2
6.11.3.2.3
Antenna gain difference for 2AoA

	Tdoc
	Title
	Source
	Type

	R4-1905837
	draft CR of 2AoA pair for FR2 PC2(section A.3.15.3)
	LG Electronics Inc.
	draftCR


Proposals: R4-1905837 (LG)
	UE Power class
	Relative angular offset between active probes

	1
	FFS

	2
	30°, 60°and 90°

	3
	30°, 60°, 90°, 120° and 150°

	4
	FFS


Discussion:

Noted in RRM session.
Agreements:

6.11.3.2.4
Noc setup and side conditions for FR2 testing

	Tdoc
	Title
	Source
	Type

	R4-1906512
	DraftCR on correcting the conditions in section B.2.4 B.2.5 and B.2.6
	Huawei, HiSilicon
	draftCR

	R4-1907223
	DraftCR on correcting the conditions in section B.2.4 B.2.5 and B.2.6
	Huawei, HiSilicon
	draftCR


Proposals: R4-1906512 (Huawei)
· Correction to conditions or adding missing conditions

6.11.3.2.5
Test method

	Tdoc
	Title
	Source
	Type

	R4-1905744
	Discussion about RSRP measurement test method in FR2
	Intel Corporation
	discussion

	R4-1906264
	Remaining issues on FR2 RRM test method
	MediaTek inc.
	discussion

	R4-1906440
	Further details of RRM ideal RSRP in testing
	Ericsson
	discussion

	R4-1906555
	Discussion on remaining test method issues for FR2 RRM test
	Huawei, HiSilicon
	discussion

	R4-1906439
	Considerations on some remaining open issues in FR2 OTA testing
	Ericsson
	discussion

	R4-1906987
	Test Setup for remaining RRM tests in FR2
	Qualcomm 
	discussion


1. SS-RSRP test with low input signal level

Proposals: 

	Ericsson
	In the SS-RSRP accuracy tests for low input level, no external noise is generated; for the high input level, the external noise is generated.

	Qualcomm
	RSRP test with lowest input signal level should be executed with no added noise. 

	Mediatek
	For RSRP accuracy tests with low input level, artificial noise can be removed.

	Intel
	For current release, don’t test the low input case since it’s not clear how to control the SNR after beamforming if no external noise is generated.


Summary:

	Test type
	Ericsson
	Qualcomm
	Mediatek
	Intel

	Verify RSRP accuracy with low input signal without external noise
	Yes
	Yes
	Yes
	No


Agreements:
Agreement: 
· Define SS-RSRP test with low input signal level

· No external noise is added
2. Range of antenna gain in SS-RSRP tests
Proposals: 

	Rough beam antenna gain range
	Ericsson
	Huawei

	
	PC3
	PC3

	Maximum
	17 dBi
	17 dBi

	Minimum
	7-YdBi (beam peak); -5-ZdBi (non-beam peak)
	-7 dBi


Discussion:
Rough antenna gain range:

Intel: How the maximum value of 17dBi is derived?

QC: Come back on this in the next meeting. Figures look fine.

Anritsu: How these figures are captured in 38.133?

E///: In accuracy tests they will be used. In other tests for setting the thresholds for triggering reporting.

Anritsu: Draft CR?

QC: Core requirements should not be modified. The range for antenna gain if modified will impact tests

E///: Better to sort out the range values first before the CR.

Anritsu: Important to understand how these number is used? It is related to core requirements – accuracy?

E///: Constrain antenna gain range for testing purpose. To identify what is feasible for testability purpose. 

Mediatek: Definition in 38.215 and the accuracy table should be aligned. Gain range should be used for testing not for core requirement.

QC: Accuracy test is a way to verify antenna gain in certain direction.

Agreements:
WF on methodology to derive rough beam antenna gain range will be provided by Ericsson in this meeting (RAN4#91).
Companies to provide results on rough beam antenna gain range based on the above agreed methodology in RAN4#92.
3. Tests for different types of SS-RSRP accuracies
Proposals: 
· Ericsson: 

· Independent tests to verify different types of SS-RSRP accuracies:
· absolute SS-RSRP accuracy test, 

· test on relative accuracy between cells and

· test on relative accuracy between SS-RSRP levels on the same cell in the same direction 

· Huawei:

· relative accuracy towards the same cell is verified by comparing the reported SS-RSRP in the subtest around minimum Io condition and the subtest around -50dBm/BW Io condition.
· Intel:

· Verify the relative accuracy between levels on the same cell in the same direction across different SNR levels.
· Mediatek:

· For relative accuracy between levels on the same cell in the same direction across different RSRP levels, RAN4 to clarify further detail on how the test is conducted, e.g.,

· How to consider early termination 

· Corresponding core requirements

· How to select the pair(s) of values for comparison 

Discussion:
Agreement in RRM session:

· Relative SS-RSRP accuracy on the same cell in the same angle of arrival and 

· Option 1: With the different input levels

· Option 2: with the different SNR levels

Intel: SNR should be different in relative RSRP tests from the same cell. There is no test with high SNR.
QC: Different SNR add test points but has no value.
Anritsu: In most tests Es/Iot with worse level. Same can be done in this test.

E///: difficult to set different SNR levels in the test. This can be done at higher end of SNR. There is already power difference between different cells. The relative accuracy between cells with different SNR is already tested. 
Mediatek: If different input levels are used then uncertanity in beamforming gain is resolved. 
Intel: Compared to accuracy the beamforming gain can be large. In NB-IoT this type of test with different SNR is tested.

E///: In relative accuracy tests there is large difference Ec/Iot of 0 and -6 dB.
Intel: Es/Iot is not high enough in relative accuracy test. 
E///: How high Es/Iot is expected.
Intel: Two levels at Es/Iot = 9 dB and -6 dB (with 15 dB separation). 
E///: At levels proposed by Intel, Io might be too high.
Intel: The SNR difference in some tests (RLM) is very large. 
E///: -50 dBm of Io is for RSRP.

QC: For meaningful test need new side condition/requirement on measurements from same direction. 
Agreements:
· Relative SS-RSRP accuracy on the same cell in the same angle of arrival:

· Test based on Option 1 (different input levels) will be developed. It is FFS whether SNR will be the same or will it be different. 

· Different SNR levels will be used in the above test only if it is found feasible that different SNR levels will not violate the side conditions in the core requirements (Io level and minimum levels).
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