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Introduction
In RAN4#108, the test methods for FR2 multi-Rx UE were discussed and the WF was approved in [1]. In this meeting, we provide our further views on the test method for UE RRM.                               
Discussion
Measurement setup
Scenarios 
In RAN4#108, the scenarios of RRM testing were discussed. In general, the RRM testing scenarios can be divided into two categories depending on whether dual DCI simultaneously switching needs to be supported by measurement setup or not:
· [bookmark: OLE_LINK2]Category 1: All Multi-Rx RRM test cases expect Dual TCI switching
· Category 2: Dual TCI switching test case for Multi-Rx RRM 
Proposal 1: RAN4 to discuss the measurement setup of multi-Rx RRM testing with the following two Categories:
· Category 1: All Multi-Rx RRM test cases expect Dual TCI switching
· Category 2: Dual TCI switching test case for Multi-Rx RRM 
In the following sections, we will provide further considerations of measurement setup for above two categories. 
Measurement setup for Category 1 scenario
It is considered that the RRM test cases of Category 1 could be supported by 2AoA measurement setup. An example of RRM testing for TCI addition is provided in Figure 1 and Figure 2. 
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Figure 1: 2AoA measurement setup for Category 1 scenario



Figure 2: Example of Time and Frequency multiplexed downlink transmission for Category 1 scenario
As shown in Figure 2, PDCCH/PDSCH from two AoAs transmit in the FDM manner. PBCH measurement is based on TDM manner and it should be noted that multiple SSBs can be configured in T1. For CSI-RS, the measurements could be based on TDM/FDM/CDM.
Measurement setup for Category 1 RRM test cases can be updated based on the legacy 2AoA TDM RRM setup specified in TR 38.810, i.e., Case 1 in Scenario 3. The additional feature that the simultaneous PDCCH/PDSCH transmission from two AoAs should be supported by FDM manner. Therefore, the following proposals are made:
Proposal 2: The measurement setup with time and frequency multiplexed downlink transmission with 2AoA should be supported for Category 1 multi-Rx RRM test cases. 
Proposal 3: For Category 1 Multi-Rx RRM test cases, SINR control for non-overlapping case specified in section 6.2.1&6.2.1 of TR 38.871 can be applied.
Measurement setup for Category 2 scenario
Dual TCI switching is the key test case in multi-Rx RRM testing. To verify the performance of Dual TCI switching, the following 3 options were proposed in [2]:
· Option 1: Dual TCI switches simultaneously, probe number for multiple AoA test system is at least 4


Figure 5: Illustration of Dual TCI switches simultaneously with 4 probes
For option 1, in the period of T1, DUT connects TCI state 0 and TCI state 1 via probe#1 and probe#2 respectively. Then in the period of T2, TCI state 0 switches to TCI state 3 via switching between probe#1 and probe#4, and in the meanwhile, TCI state 1 switches to TCI state 2 via switching between probe#2 and probe#3.
· Option 2: Dual TCI switches sequentially, probe number for multiple AoA test system is at least 3
[image: ]
Figure 6: Illustration of Dual TCI switches simultaneously with 3 probes
For option 2, in the period of T1, DUT connects TCI state 0 via probe#1. In the period of T2, TCI state 0 (anchor TCI) firstly switches to TCI state 2 via switching between probe#1 and probe#3. Then the TCI state 1 is added via probe#2.
· Option 3: Dual TCI switches simultaneously, but the beam directions are not changed, probe number for multiple AoA test system is at least 2

[image: ]
Figure 7: Illustration of Dual TCI switches simultaneously with 2 probes
For option 3, in the period of T1, DUT connects TCI state 0 and TCI state 1 via Pol.H of probe#1 and Pol.H of probe#2, respectively. Then in the period of T2, TCI state 0 switches to TCI state 3 via switching between Pol.H and Pol.V of probe 1, and in the meanwhile, TCI state 1 switches to TCI state 2 via switching between Pol.H and Pol.V of probe 2. Note that in option 3, different SSB IDs are transmitted from two polarizations in T1 and T2.  
The pros and cons for 3 options are compared in the below table:
Table 1: Pros and Cons Comparison
	
	[bookmark: OLE_LINK1]Pros
	Cons

	Option 1
	· The setup can fully verify the performance of dual TCI switching.
	· At least 4 physical probes are needed compared with the setup for Category 1 scenario.

	Option 2
	· The system complexity is lower than option 1.
	· The setup cannot verify the real performance of dual TCI switching such as Dual TCI does not switch simultaneously.
· At least 3 physical probes are needed compared with the setup for Category 1 scenario.

	Option 3
	· The setup for Category 1 scenario can be reused.
	· The setup cannot verify the real performance of dual TCI switching such as the beam directions are not changed from T1 to T2.
· Perfect polarization alignment is not feasible which will lead to the issue of selecting the test directions. 



Proposal 4: Option 3 should be excluded due to the testability issue of polarization alignment among the Dual TCI stages.
Proposal 5: For the Dual TCI switching test case, Option 1 which can fully verify the performance of dual TCI simultaneously switching is preferred. 
Conclusions
In this paper, we discuss the test methods for UE RRM for multi-Rx UE. The following observation and proposals are made:
Proposal 1: RAN4 to discuss the measurement setup of multi-Rx RRM testing with the following two Categories:
· Category 1: All Multi-Rx RRM test cases expect Dual TCI switching
· Category 2: Dual TCI switching test case for Multi-Rx RRM 
Proposal 2: The measurement setup with time and frequency multiplexed downlink transmission with 2AoA should be supported for Category 1 multi-Rx RRM test cases. 
Proposal 3: For Category 1 Multi-Rx RRM test cases, SINR control for non-overlapping case specified in section 6.2.1&6.2.1 of TR 38.871 can be applied.
Proposal 4: Option 3 should be excluded due to the testability issue of polarization alignment among the Dual TCI stages.
Proposal 5: For the Dual TCI switching test case, Option 1 which can fully verify the performance of dual TCI simultaneously switching is preferred. 
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