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1. Introduction
RAN4 received a LS from RAN5 [1] about the beam sweeping issue for FR2 RLM and BFD/CBD test cases. In this paper, we provide our views on the issue observed by RAN5 and present the LS reply in Annex.
2. Discussion
For FR2 RLM test cases using AoA setup 3 with 2 AoAs, the observations from RAN5 are as follows:
	RAN5 has the following observations impacting TS38.133 2AoA (setup 3) RLM test cases in A.5.5.1.1, A.5.5.1.2, A.5.5.1.5, A.5.5.1.6, A.7.5.1.1, A.7.5.1.2, A.7.5.1.5 and A.7.5.1.6:

(1) SSB1 (AoA#2) (or RLM-RS2 in CSI-RS-based tests) is powered up only during T1. From T2 to the end of the test, SSB1 / RLM-RS2 is shutdown.

(2) FR2 RLM test cases, even being defined with 2 RLM-RS and on 2AoA (setup 3), the requirement can be satisfied by a UE only using SSB0 / RMS-RS1 as RLM-RS and ignoring SSB1 / RLM-RS2 (and therefore AoA#2).

It is RAN5 understanding that one of the goals in developing these test cases on a 2AoA setup (setup 3) was to check that the UE is actually doing beam sweeping and can follow multiple RLM-RSs from different directions. However, it is observed that this cannot be achieved in the current RLM FR2 test cases.


 
Taking A.5.5.1.1 as example, there are two AoAs in the test case, and the OTA related configurations are shown as follows:
Table A.5.5.1.1.1-3: OTA related cell specific test parameters for FR2 (Cell 2) for out-of-sync radio link monitoring tests in non-DRX mode
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	AoA setup

	
	Setup 3 defined in A.3.15

	
	
	AoA1
	AoA2

	Assumption for UE beamsNote 5
	
	Rough
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4
	Not sent

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	
	

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	
	

	ssb-Index 0 SNR
	Config 1, 2
	dB
	2Note 6
	-6Note 6
	-15
	

	ssb-Index 1 SNR
	Config 1, 2
	
	Not sent
	2Note 6
	-15
	-15

	

	Config 1, 2
	dBm/
15kHz
	-92.1
	-92.1

	Time multiplexing of the downlink transmissions from each AoA
	
	Defined in Figure A.5.5.1.1.1-2

	Propagation condition
	
	TDL-A 30ns 75Hz
	TDL-A 30ns 75Hz

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is A.3.6.
Note 5:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation 
Note 6:	This value allows up to 1dB degradation from applied SNR to UE baseband


[image: ]
Figure A.5.5.1.1.1-1: SNR variation for out-of-sync testing
There are two SSB indexes configured as RLM-RS, and SSB 0 is transmitted from AoA1 and SSB1 is transmitted from AoA2. The SNR level for SSB indexes in each time period is shown in Figure A.5.5.1.1.1-1. The purpose to have different SNR level in T2 is to verify the UE behaviour as required in test requirements as follows. According to RAN1 specification, UE shall only indicate OOS to higher layer when the radio link quality is worse than the threshold Qout for all resources. Thus, UE shall not indicate OOS during T2.
	A.5.5.1.1.2	Test Requirements
The UE behavior in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting.
The UE shall stop transmitting uplink signal in Cell 2 no later than time point C (D1 second after the start of the time duration T3).



Observation 1: The intention to have different SNR configurations for different RLM-RS during T2 is to verify the UE behaviour that UE shall only indicate OOS when the radio link quality is worse than the threshold Qout for all resources.
Then for the two observations from RAN5, observation (1) is aligned with the test configuration in RAN4. For observation (2), If we assume that the DUT is aware of which RS will has higher SNR condition than the other one during T2, then observation (2) could be right to some extent for this particular UE. However, UE has no idea of the SNR configurations for each RLM-RS, and if the concern is that UE will only monitor one RLM-RS to decide whether to trigger OOS, UE may fail the test if SSB1 is selected regardless whether UE performs beam sweeping or not. Besides, based on RAN5’s test methodology, the test will run for at least 33 iterations. The UE only monitoring one of the RLM-RS is unlikely to pass the test based on the current test methodology.
Observation 2: A UE only monitoring one of the RLM-RS is unlikely to pass the test based on the currently test methodology.
Regarding the ability to verify the beam sweeping, the test setup to AoA setup 3 is shown as follows. The relative angular offset between the directions of two AoA are changed for each test iteration. Even though the main purpose of the test is not to verify the beam sweeping behaviour, UE only monitoring one direction as mentioned in the LS still cannot pass the test.
	A.3.15.3	Setup 3: 2 AoAs
There are 2 active probes in the test. The DL signals, and noise if applicable, transmitted from the two active probes, align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. The relative angular offset between the directions (AoAs) of the 2 active probes, shall be changed for each test iteration. The applicable set of relative angular offsets between the 2 active probes is given in Table 3.15.3-1 for each UE power class.
Editor Note: If RAN5 finds the changing of angular offset between the directions (AoAs) of the 2 active probes per test iteration to be infeasible from the perspectives of EIS spherical coverage and other impacts, e.g.: testing time, then the test setup will be revised. 
Table 3.15.3-1: Set of relative angular offsets between active probes for each power class
	UE Power class
	Relative angular offset between active probes

	1
	FFS

	2
	FFS

	3
	30°, 60°, 90°, 120° and 150°

	4
	FFS






Observation 3: Based on current AoA selections for AoA setup 3, UE only monitors one direction is unlikely to pass the test.
RAN5 has asked two related questions to RAN4 which are shown as follows. Based on analysis above, for Q1, we think current test case configurations are sufficient to verify the correct UE behaviour for RLM, and a UE is unlikely to pass the test if only one RLM-RS/ one direction is monitored as mentioned in RAN5’s LS. Similarly, for Q2, we don't see the necessity to change the AoA configuration for BFD test.
	Q1: Can RLM FR2 test cases be revised to address the lack of testing coverage identified in this paper, (e.g. by changing the test parameters)?

Q2: Would BFD test cases /test definition ensure UE beam sweeping testing from different AoAs?




Thus, based on the analysis above, we attach the draft LS reply in the Annex.
Proposal: Reply the LS as attached in Annex.

3. Conclusions
Observation 1: The intention to have different SNR configurations for different RLM-RS during T2 is to verify the UE behaviour that UE shall only indicate OOS when the radio link quality is worse than the threshold Qout for all resources.
Observation 2: A UE only monitoring one of the RLM-RS is unlikely to pass the test based on the currently test methodology.
Observation 3: Based on current AoA selections for AoA setup 3, UE only monitors one direction is unlikely to pass the test.
Proposal: Reply the LS as attached in Annex.
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1. Overall Description:
RAN4 thanks RAN5 for the questions in LS R5-231830.

Based on discussions in RAN4#106-bis-e, it is RAN4 understanding that the intention to have different SNR configurations for different RLM-RSs during T2 is to verify the UE behaviour that UE shall only indicate OOS when the radio link quality is worse than the threshold Qout for all resources. According to current AoA selection for AoA setup 3 and RAN5’s test methodology, the test requirements cannot be satisfied if a UE only monitors one RLM-RS and/or one AoA. Thus, RAN4 provides reply to the questions in LS R5-231830 as follows:

Q1: Can RLM FR2 test cases be revised to address the lack of testing coverage identified in this paper, (e.g. by changing the test parameters)?
[RAN4]: From RAN4 perspective, current test configurations are sufficient to verify the correct UE behavior for RLM, and RAN4 does not see the necessity to change the test parameters.
Q2: Would BFD test cases /test definition ensure UE beam sweeping testing from different AoAs?
[RAN4]: RAN4 does not see the necessity to change the test parameters for BFD test cases.

RAN4 respectfully asks RAN5 to take the above information into account. 

2. Actions:
To RAN5:
RAN4 respectfully asks RAN5 to take the above information into account. 

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #107				May 22 – May 26, 2023		        Incheon, South Korea
RAN WG4 Meeting #108				August 21 – August 25, 2023		Toulouse, France
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