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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] with the following agreements:
	Issue 2-1-3: Dual TCI switching
· Proposals: Companies to provide the views for the following options for dual TCI switching test
· Option 1 (Qualcomm): 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 
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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
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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.  
· Option 4: TBA
· Agreement:
· Capture all three candidate options into TR38.871 listing pros and cons, and further discuss based on the conclusion from RRM session for introduced RRM requirements. 



Therefore, we propose to approve the following TP on TR 38.871 for RRM test method.                  
Draft TP on TR 38.871
---------------------------------------------------------Start of the changes -------------------------------------------------------------
6.2.1 Baseline measurement setup
[bookmark: _Toc21020205][bookmark: _Toc29813037][bookmark: _Toc29813303][bookmark: _Toc52565521]6.2.1.1	Test scenarios
The test scenarios of UE RRM testing for multi-Rx chain DL reception can be divided into two categories depending on whether dual DCI simultaneously switching needs to be supported by measurement setup or not:
	- 	Category 1: All the RRM test cases expect Dual TCI switching
	-	Category 2: Dual TCI switching test case
6.2.1.2	Measurement setup for Category 1 scenario
The baseline measurement setup for Category 1 scenario is implemented based on the legacy 2AoA RRM setup specified in section 6 of [3]. An example measurement setup of multi-Rx chain DL reception RRM test case for Category 1 scenario is illustrated in Figure 6.2.1-1. 
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Figure 6.2.1-1: Example measurement setup for Category 1 scenario.


Figure 6.2.1-2: Example of Time and Frequency multiplexed downlink transmission for Category 1 scenario
As illustrated in Figure 6.2.1-2, PDCCH/PDSCH from two AoAs transmit in the FDM manner. PBCH measurement is based on TDM manner. For CSI-RS, the measurements could be based on TDM/FDM/CDM.
6.2.1.3	Measurement setup for Category 2 scenario
Dual TCI switching is the key test case in multi-Rx chain DL reception RRM testing. To verify the performance of Dual TCI switching, the following 3 options were discussed:
· Option 1: Dual TCI switches simultaneously, probe number for multiple AoA test system is at least 4


Figure 6.2.1-3: Example measurement setup for Category 2 scenario 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
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Figure 6.2.1-4: Example measurement setup for Category 1 scenario 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
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Figure 6.2.1-5: Example measurement setup for Category 1 scenario 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 FFS.

	
	
	

	
	
	


	
	
	



	
	
	




6.2.1.4	Far-field criteria
For multi-Rx chain DL reception RRM baseline measurement setup based on DFF:
-	The Far-field criteria defined for the DFF UE RF testing methodology described in clause 5.3.6 can be applied.
For multi-Rx chain DL reception RRM baseline measurement setup based on IFF:
-	The Far-field criteria defined for the IFF UE RF testing methodology described in clause 5.3.6 can be applied.
6.2.1.5	Calibration measurement procedure
The calibration measurement procedure defined for the DFF UE RF testing methodology described in clause 5.4.1 can be applied for DFF based UE RRM testing.
The calibration measurement procedure defined for the IFF UE RF testing methodology described in clause 5.4.2 can be applied for IFF based UE RRM testing. 
6.2.1.6	Reference point 
For baseline measurement setup based on DFF and IFF, the reference point is located at the centre of the QZ. From the UE perspective the reference point is the input of UE antenna array.
The following Modes for useful signals (S) and noise signals (N) configuration have been identified and can be supported by the RRM test method:
-	Mode 1 (SNR emulation): Test system transmits useful signals (S) and noise signals (N) to emulate target SNR condition.
-	Mode 2 (noise-free transmission): Test system transmits only useful signals (S).
The test cases in core specification TS 38.133 [x] will be specified at the reference point, according to the following principles:
-	Mode 1
-	Specify absolute Noc level at the Reference point per angle of arrival (AoA)
-	Noc level may have different value according to operating band and UE power class 
-	Mode 2
-	Specify SNR at the Reference point per angle of arrival (AoA)
-	SNR is a test-specific value

---------------------------------------------------------End of the changes---------------------------------------------------------------
---------------------------------------------------------Start of the changes -------------------------------------------------------------
6.2.2	Test parameters
6.2.2.1	Test parameters for Mode 1
For Mode 1, the SINR at baseband for multi-DCI with overlapping scheme is given as follows:
	,                                                 (6.2.2.1-1)
where S1 and S2 are signal level from AoA1 and AoA2 respectively. G1 and G2 are the antenna gain from AoA1 and AoA2 respectively. Loss is the pathloss between probe and DUT. Noise_floor is the total noise at DUT baseband receiver. N is the artificial noise at the reference point from AoA1 and AoA2. The artificial noise level is identical from AoA1 and AoA22.
Since the wanted noise is set 6dB above UE thermal noise, therefore the total noise of baseband Noise_floor can be ignored when calculating the SINR. And the SINR can be rewritten as:
	,                                         (6.2.2.1-2)
where SINR1 is the SINR from probe 1, and the key parameter affecting the SINR at baseband is G1/G2.
Similarly, the SINR at baseband for multi-DCI with partially overlapping scheme is given as:
,						       	        	        (6.2.2.1-3)
where α indicates the ratio of overlapping resources (0<α<1).
For multi-Rx with non-overlapping scheme, the interference between two AoAs can be ignored. Then the test parameters for Mode 1 in the legacy RRM test methodology specified in [3] can be reused.
For fine beam and rough beam, the lower bound of G1/G2 is the gain different from legacy REFSENS and legacy EIS spherical coverage.
6.2.2.2	Test parameters for Mode 2
For Mode 2, the SINR at baseband for multi-DCI with overlapping scheme is given as follows:
,                                                       (6.2.2.1-4)
where S1 and S2 are signal level from AoA1 and AoA2 respectively. G1 and G2 are the antenna gain from AoA1 and AoA2 respectively. Loss is the pathloss between probe and DUT. Noise_floor is the total noise at DUT baseband receiver.
If we set the signal level from interfering AoA direction at reference point is 6dB higher than UE thermal noise, then the approximate SINR can be rewritten as follows:
.                                                               (6.2.2.1-5)
Same as for Mode 1, and the key parameter affecting the SINR at baseband is G1/G2.
Similarly, the SINR at baseband for multi-DCI with partially overlapping scheme is given as follows:
                                                         (6.2.2.1-6)
where α indicates the ratio of overlapping resources (0<α<1).
For multi-Rx with non-overlapping scheme, the interference between two AoAs can be ignored. Then the test parameters for Mode 2 in the legacy RRM test methodology specified in [3] can be reused.
For fine beam and rough beam, the lower bound of G1/G2 is the gain different from legacy REFSENS and legacy EIS spherical coverage.
6.2.2.2	Test directions
[2 AoA Spherical coverage requirements] defined in core specification TS 38.133 [2] can be taken as the baseline of test directions in RRM testing.
---------------------------------------------------------End of the changes---------------------------------------------------------------
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