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1.	Introduction
[bookmark: _Hlk118650176]At the RAN4 #104-bis-e meeting in October, we discussed on the candidate test system configurations for an FR2-1 RF device with multi-panel reception [5] based on the SID [1]. 
In this contribution we show our views to some of the specific issues at sub-topic 1-1 and 1-2 in the previous WF [2]. 

2.	Discussion
2.1 Considerations on Issue 1-1-2 Offset between AoA1 and AoA2 in the WF [2]
 In this sub-clause, we’d like to discuss an offset between AoA1 and AoA2 with respect to the UE or the chamber based on the previous WF [2]. The excerpt is shown below for reference. 
	Issue 1-1-2: Offset between AoA1 and AoA2
· Proposals: It is suggested to further discuss the following options and to align the understanding between test method SI and core requirements WI:
· Option 1: Fixed Angular Offset(s) between AoA1 and AoA2 in the chamber. The angular separation between AoA1 and AoA2 is NOT changing during the testing mapping to option 2a in issue 1-2-1
· Option 2: Variable Angular Offset(s) between AoA1 and AoA2 in the chamber where AoA2 is fixed with respect to the UE during the test. The angular separation between AoA1 and AoA2 is changing during the testing mapping to option 2b in issue 1-2-1
· Option 3: Full degrees of freedom for AoA1 with partial freedom of variable angular offset(s) between AoA1 and AoA2 mapping to option 2c in issue 1-2-1
· Agreements:
· Depends on the outcome of Issue 1-2-1. Need further discussion in next meeting.


 First, from the viewpoint of the angular offset between AoA1 and AoA2, the group should clarify the meaning of fixing the offset during the test. In our understanding, to fix the offset during the test is that the corresponding methods are prioritizing to reproduce the scenario where a DUT is rotated in a field without traveling, also depicted in the contribution of RAN #95-e meeting as the rotation-based scenario [8]. On the other hand, a method with which an angular offset changes during the test is rather prioritizing to keep the link between the DUT and the AoA2 anchor antenna to see the influence of AoA2 signals against the communication from AoA1, although there is still a possibility that the link between the AoA2 anchor can be lost, and also it may not be reproducing an actual UE movement in the field. 
 Anyway it is suggested the group decides the prioritization of those two aspects.
Observation 1: To fix the angular offset between AoA1 and AoA2 during the test is that the corresponding methods are prioritizing to reproduce the scenario where a DUT is rotated in a field without traveling. 
Observation 2: The method with which the angular offset between AoA1 and AoA2 changes during the test is rather prioritizing to keep the link between the DUT and the AoA2 anchor antenna to see the influence of AoA2 signal against the communication from AoA1.

Proposal 1: It is suggested RAN4 clarifies the prioritization of the following two aspects. Other aspects are not precluded.
	Method 1: The test configuration reproduces the scenario where a DUT is rotated in a field without traveling. 
				Associated setup – option 2a, option 2b-2a, option 2b-2b at issue 1-2-1 in [2] 
Method 2: The test configuration maintains the link between the DUT and AoA2 as much as possible to see an influence of AoA2 signals against the communication from AoA1.
Associated setup – option 2c, option 3 at issue 1-2-1 in [2]

2.2 Considerations on Issue 1-2-1 Measurement setup for UE RF testing in the WF [2]
 Next in this sub-clause, we’d like to discuss a feasibility of each option listed at issue 1-2-1 in the WF [2]. Here the analysis is made purely from the viewpoint of a test system structure.
Option 2a: Full degrees of freedom for AoA1 with fixed angular offset(s) between AoA1 and AoA2. The legacy RRM and FR2 MIMO OTA test setup can be considered as baseline.
· As already analyzed in the previous contributions from TE vendors [4][6][7], this is one of the practical test systems since it can reuse the legacy RRM and MIMO OTA test setup while providing two DL signals from different directions to DUT.
Option 2b-1, 2b-2: Full degrees of freedom for AoA1 with variable angular offset(s) between AoA1 and AoA2.
· As also analyzed previously, this test configuration is the most complex, and applies to the previous agreement at the issue 1-1-1 in the WF [2]. Thus these options should be discarded from the candidates at least in Rel-18.
Option 2c: Full degrees of freedom for AoA1 with partial freedom of variable angular offset(s) between AoA1 and AoA2
· This method is almost equally complex compared with option 2b-1 and 2b-2. Since this setup has a structure to move the anchor antenna for AoA2 at the near field, there are multiple points we need to take into account.
· Quality of quiet zone may decrease due to the additional structure to move the anchor antenna.
· Design change around the positioner is still big and an extreme temperature test system may also receive the impact.
Option 3: Full rotational freedom for AoA1 and with fixed single (or two) AoA(s) as an anchor.
· This method is another feasible test system with a small modification from the legacy FR2 RF test systems. Though the anchor antenna is placed in the near field position, if we look at the at the description in TS38.521-3 Table 4.7-1, Table 4.7-3 and Table 4.7-5, there are some conditions on the LTE anchor signal level and UE UL level as OTA. If we can apply the similar method, and by defining the FR2 anchor signal level or UE UL level, there is a chance that we simplify the test procedure without the calibrated FR2 signals between AoA2.   

 Our idea on an order of feasibility with these options is shown below.
Observation 3: Based on our feasibility study, an order of feasibility with options is arranged as follows.
Option 2a ≥ Option 3 >> Option 2c ≥ Option 2b-1, 2b-2 
Proposal 2: Discard option 2b-1, 2b-2 and 2c from the candidates of the test system configuration for the FR2-1 RF device with multi-panel reception. 
   

3. Conclusion
In this contribution we showed our views on the angular offset between AoA1 and AoA2, and the measurement setup for UE RF testing for a device with the simultaneous multiple AoA reception in Rel-18.
Observation 1: To fix the angular offset between AoA1 and AoA2 during the test is that the corresponding methods are prioritizing to reproduce the scenario where a DUT is rotated in a field without traveling. 
Observation 2: The method with which the angular offset between AoA1 and AoA2 changes during the test is rather prioritizing to keep the link between the DUT and the AoA2 anchor antenna to see the influence of AoA2 signal against the communication from AoA1.
Proposal 1: It is suggested RAN4 clarifies the prioritization of the following two aspects. Other aspects are not precluded.
	Method 1: The test configuration reproduces the scenario where a DUT is rotated in a field without traveling. 
				Associated setup – option 2a, option 2b-2a, option 2b-2b at issue 1-2-1 in [2] 
Method 2: The test configuration maintains the link between the DUT and AoA2 as much as possible to see an influence of AoA2 signals against the communication from AoA1.
Associated setup – option 2c, option 3 at issue 1-2-1 in [2]
Observation 3: Based on our feasibility study, an order of feasibility with options is arranged as follows.
Option 2a ≥ Option 3 >> Option 2c ≥ Option 2b-1, 2b-2  
Proposal 2: Discard option 2b-1, 2b-2 and 2c from the candidates of the test system configuration for the FR2-1 RF device with multi-panel reception. 
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