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1 Introduction

In RAN4#104bis e-meeting, there parts including RF, RRM, and demodulation have some progress [1], in which many candidate measurement setups for RF are further reduced to option 2 including option 2a/2b/2c as baseline. This contribution provides our further analysis on the three parts.
2. Discussion
UE RF part
In WF [1], alignment with the agreements from core part is mentioned. But looking back at the core part WI [2], we found that most of the topics were FFS in last meeting, other than this below. At this stage, further analysis is only from test feasibility perspective.
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For Option 2a, all probes are fixed in chamber and full rotational freedom for AoA1 can be implemented by two axes positioner. In general, the legacy RRM and FR2 MIMO OTA test setup are the same except for six probes. The absolute position of the six probes is left up to implementation in the legacy RRM test setup, which need to be defined to guarantee different system vendors yield the same results. The maximum separation angles of the six probes is only 30° but whether this angle meets the RF requirement depends on core part. In addition, the main limitation of this option comes from the fixed angular offset(s) between AoA1 and AoA2. Considering a simple LOS scenario, the separation angle between AoA1 and AoA2 is basically fixed, when the distance between the UE and the gNB is large. Even if the UE is flipped, this scenario is still satisfied because of full degrees of freedom for AoA1.
Observation 1: Full degrees of freedom for AoA1 with fixed angular offset(s) between AoA1 and AoA2 represents a typical scenario with two AoAs.
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Figure 1. An example of separation angle between AoA1 and AoA2.
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Full degrees of freedom for AoA1 with variable angular offset(s) between AoA1 and AoA2, have two sub-options. For Option 2b-1, full degrees of freedom for AoA1 needs to be achieved by the probe in chamber, meanwhile AoA2 probes are placed beyond DFF range length to avoid collision of AoA1 with AoA2 probes. We believe that they are a challenge to the legacy chambers. Whether one panel or multiple panels can be shared in the same chamber, it is expected, and there are huge benefits to the development of the industry. Perhaps, in order to reduce the complexity, the flexible probe can be limited in one dimension (φ or θ), which allows the AOA1 and AOA2 probes to have the same distance. For Option 2b-2, the anchor probe can be regarded as AoA2, and full degrees of freedom for AoA1 can be achieved by the two-axis positioner. According to the note: Anchor probe is not fixed before the test and can be adjusted in orientation, the AoA2 still has full degrees of freedom, which seems to be inconsistent with the agreement in the last meeting. as a workaround, the limitation above also can be reuse.
Observation 2: Option 2b-1 needs a complex slide to support a probe with full degrees of freedom and a larger-sized chamber.
Observation 3: Option 2b-2 is inconsistent with the agreement in the last meeting.
Proposal 1: For Option 2b, the flexible probe can be limited in one dimension (φ or θ) in order to reduce the complexity.
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Option 2c is a very simple solution based on the legacy test setup, but the problem is the probe located in NF. When NF is mentioned, NF to FF transformation is an unavoidable topic, which also means “white box” approach that UE vendors don't like. According to [4], Beam peak searches and spherical coverage test cases are not applicable for the “black-box” approach in NF. Meanwhile, UBF is needed for the “black box” and “black & white box” approaches. If NF applied, the extension of existing UBF may be required to ensure the proper behaviour for multi-Rx UE, Thus, how to deal with the problems caused by NF is a big challenge.
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Proposal 2: Option 2c is an attractive solution and further discuss how to deal with the problems caused by the near field.
3 Conclusions.
In our contribution, we share our views on potential baseline measurement setup.
Observation 1: Full degrees of freedom for AoA1 with fixed angular offset(s) between AoA1 and AoA2 represents a typical scenario with two AoAs.

Observation 2: Option 2b-1 needs a complex slide to support a probe with full degrees of freedom and a larger-sized chamber.
Observation 3: Option 2b-2 is inconsistent with the agreement in the last meeting.
Proposal 1: For Option 2b, the flexible probe can be limited in one dimension (φ or θ) in order to reduce the complexity.
Proposal 2: Option 2c is an attractive solution and further discuss how to deal with the problems caused by the near field.
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On relation between testing and core requirement


Requirement discussions need to consider testability issue so that the defined requirement can be properly verified.








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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Option 2b: Full degrees of freedom for AoA1 with variable angular offset(s) between AoA1 and AoA2. 


�            �


                    Option 2b-1                                  Option 2b-2(Note: Anchor probe is not fixed before the test      and can be adjusted in orientation)


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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Issue 1-1-1: The feasibility of measurement setups with full degrees of freedom for each probe


Agreements:


The measurement setup with full degree of freedom for 2AoAs is not pursued in Rel-18 based on the feedback from TE vendors and considerations on test complexity. Capture the analysis on the feasibility of measurement setup with full degree of freedom for 2AoAs in the TR.








Table 5.1.5-1: Comparison between the “black box” and “black & white box” approaches


Approach�
Knowledge of FF BP Direction (from Meas.)�
Declaration of Antenna Phase Centre Offset of Antenna yielding BP�
Need for FF probes and UBF�
Need for local searches around NF BP�
Meas. at different Radii�
Test Time Impact�
Estimated maximum Improvement of Relaxation (NOTE 1)�
�
CFFNF for EIRP/EIS using Black Box�
Yes�
No�
Yes�
Yes�
Yes (x3 in NF)�
Medium (local searches & 3 different radii)�
~14dB (for 20cm range length).�
�
CFFNF for EIRP/EIS using Black & White Box�
Yes�
Yes�
Yes�
No�
Yes (x2 in NF)�
Low (2 different radii in fixed NF BP Direction)�
~14dB (for 20cm range length)�
�
CFFDNF for TRP using Black Box �
Yes�
No�
Yes�
No�
No�
None�
Without offset correction: ~10dB (for 32cm range length)�
�
CFFDNF for TRP using Black &White Box�
Yes�
Yes�
Yes�
No�
No�
None�
With offset correction: ~14dB (for 20cm range length)�
�
CFFDNF for EIRP/EIS using Black &White Box�
Yes�
Yes�
Yes�
FFS�
No�
Depends on local search�
With pathloss correction: ~9dB (for 35cm range length) �
�
CFFdeltaNF for EIRP/EIS using Black Box�
Yes�
No�
Yes�
Yes�
Yes (x1 FF, x2 NF)�
Low (local search)�
~9dB (for 35cm range length) �
�
NOTE 1:	Improvement of relaxation is only considering Free Space Path Loss�
�
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AoA1 and Anchor probes in FF
Full degrees of freedom for Anchor
probe.
Relative angular separation between
Anchor and DUT is kept constant
during the test
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+ AoAf in FF, while Anchors in NF

+ Anchor probes installed on 0 positioner of DUT,
i.e., anchor probes rotate in 0 together with
DUT rrows)

+ Anchor probes do not rotate in ¢, i.e., DUT
rotates in ¢ (purple arrows) with anchor probes
fixed in ¢

+ Relative angular separation between NF
Anchors and DUT kept constant in 6 but not ¢
during the test




