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[bookmark: OLE_LINK4]1	Introduction
In RAN4#104-bis-e, differernt measurement setups for UE RF testing are discussed, option 2 including option 2a/2b/2c is agreed as baseline. Companies are encouraged to provide views on the candidate options in [1].
[bookmark: OLE_LINK3]2	Discussion
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. 
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This should be the most practical solution since it can reuse the legacy test setup (RRM or NR MIMO OTA) as much as possible. Although the absolute positions of the probes in the MIMO OTA system configuration is fixed and may not be fully applicable to multi-Rx testing (depends on outcome of core part discussion), it can also support 2AoA tests through few update of the legacy system (e.g., adding probes). Under this condition, a wide range of AoA angular separations between AoA1 and AoA2 can be achieved.
The limitation of this kind of setup is that it can only achieve a fixed separation between AoA1 and AoA2. In view of the company’s concern that AoA2 may have link failure problem during the rotation of the DUT, a possible solution is to provide links in two different directions of the DUT to ensure a stable connection.
Observation 1: Option 2a is a practical solution since it can reuse the legacy test setup as much as possible.
Option 2b: Full degrees of freedom for AoA1 with variable angular offset(s) between AoA1 and AoA2.
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· Option 2b-1: This a DFF based test method. The AoA2 probes need to be placed farther than AoA1 to avoid collision between probes during measurement. Since the minimum far-field distance of a certain frequency band is fixed, it means that the DFF AoA2 probes placed on the outer sphere of the DFF AoA1 probe will increase the required size of the chamber. Besides that, a two axes positioner is required to achieve a full degrees of freedom for AoA1. This could be a huge challenge for enabling the legacy test system to support 2AoA testing. In other words, it almost requires a new system.
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· Option 2b-2: The full degrees of freedom of AoA1 is achieved by the rotation of the DUT. Meanwhile, AoA2 can adjust its orientation before the test starts, which means AoA2 also has full degrees of freedom. According to the agreement on issue 1-1-1 in [1], option 2b-2 will no longer be considered.
Observation 2: The complexity and size of test system based on option 2b-1 will be increased since the DFF AoA2 probes need to be placed on the outer sphere of DFF AoA1 probe.
Observation 3: Option 2b-2 requires full degrees of freedom for 2AoAs which is no longer be considered for UE RF test setup.
Option 2c: Full degrees of freedom for AoA1 with partial freedom of variable angular offset(s) between AoA1 and AoA2, e.g., Relative angular separation between Anchor and DUT kept constant in Theta but not Phi. 
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The key difference of option 2c from option 2b is to move the archor probe from far field to near field. For this approach, the black and white box approach is used to achieving accurate DL conditions, which means the UE vendors are required to declare the position of the corresponding active antenna. In addition, it is necessary to design a special positioner to ensure the relative separation angular between the NF archor and DUT kept constent in θ but not Φ during measurement. Whether this special positioner will affect the quality of QZ, and whether the NF archor will cause blockage between the AoA1 probe and the DUT during the measurement need further study.
[bookmark: _Hlk118762827]Observation 4: UE vendor’s declaration on the position of the corresponding active antenna is required for option 2c.
Observation 5: The impact of positioner required by option2c on system performance needs further study.
Option 3: Consider a test system with full rotational freedom for AoA1 and with fixed single (or two) AoA(s) as an anchor. The example illustration is similar as Figure 2b-2 but only one (or two) direction could be set for anchor probe.
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Option 3 seems to be a simplified version of option 2c. The anchor probe can only be fixed at 1-2 positions, not rotating in Φ along with the DUT. But UE vendor’s declaration on the position of the corresponding active antenna is still required for this option.
Based on the above observations, we have following proposals:
Proposal 1: Consider option 2a as a starting point for UE RF multi-Rx testing.
Proposal 2: Option 2b-1 and option 2b-2 should not be considered for UE RF multi-Rx testing.
Proposal 2: Option 2c and 3 are not precluded. Further study the impact of NF anchor on the test system
3	Conclusion
This contribution makes the following observations and proposals.
Observation 1: Option 2a is a practical solution since it can reuse the legacy test setup as much as possible.
Observation 2: The complexity and size of test system based on option 2b-1 will be increased since the DFF AoA2 probes need to be placed on the outer sphere of DFF AoA1 probe.
Observation 3: Option 2b-2 requires full degrees of freedom for 2AoAs which is no longer be considered for UE RF test setup.
Observation 4: UE vendor’s declaration on the position of the corresponding active antenna is required for option 2c.
Observation 5: The impact of positioner required by option2c on system performance needs further study
Proposal 1: Consider option 2a as a starting point for UE RF multi-Rx testing.
Proposal 2: Option 2b-1 and option 2b-2 should not be considered for UE RF multi-Rx testing.
Proposal 2: Option 2c and 3 are not precluded. Further study the impact of NF anchor on the test system
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Figure 2b-1: Example illustration -1¢
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Figure 2b-2: Example illustration -2 (Note: Anchor probe is not fixed before the test and can be adjusted in
orientation)<




