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1. WF on test methods for RF/RRM/Demodulation requirements
Sub-topic 1-1
[bookmark: _Hlk116848839]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.

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.

Sub-topic 1-2
[bookmark: _Hlk116848893]Issue 1-2-1: Measurement setup for UE RF testing 
· Proposals: companies to provide the views on the following options
· Option 2:  Consider a test system with full rotational freedom for AoA1 and with fixed, discrete AoA2s. 
· 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. The example illustration is shown below. 

[image: ]
Figure 2a: Example illustration 

· Option 2b: Full degrees of freedom for AoA1 with variable angular offset(s) between AoA1 and AoA2. The example illustrations are shown below. 
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				(Figure 2b-1a)                                       (Figure 2b-1b)
Figure 2b-1: Example illustration -1
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			(Figure 2b-2a)                                                                       (Figure 2b-2b)

Figure 2b-2: Example illustration -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. The example illustration is shown below. 
[image: ]
Figure 2c: Example illustration
· 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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(Figure 3-a)						(Figure 3-b)
Figure 3: Example illustration
· Option 4: Sequential tests (not favoured solution)
· Option 4a: by introducing a new test command to fix an active antenna in the DUT). The example illustration is shown below.
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· Option 4b: by usage of UBF as in the procedure defined in R4-2216642:
1. AoA1 is first connected (without AoA2) towards the desired direction. E.g. beam peak found from single AoA testing. 
2. AoA1 is locked with UBF and the connection switched to a link antenna if necessary. 
3. AoA2 is tested over 3D, while AoA1 connection (with the beam locked with UBF) is maintained using a link antenna if necessary.
· Other option is not precluded. It is encouraging the proponent to provide the example illustration for the potential option.
· Agreement: 
· Option 2 including option 2a/2b/2c as baseline, companies are encouraged to bring analysis considering both test feasibility and alignment with the agreements from RF core WI
· Option 4 low priority, which only can be considered if no other feasible solutions. 

Issue 1-2-2: Test procedure for UE RF testing 
· Proposals
· Option 1: consider a test system for multi-Rx spherical coverage test with two performance metrics: CDF of EISAoA1 and CDF of the maximum TPAoA2
· Other options are not precluded depending on the outcome from Issue 1-2-1
· Agreement: 
· It is related to UE RF discussion and depending on the outcome of Issue 1-2-1. Need further discussion in next meeting.

Issue 1-2-3: AoA angular separations for UE RF testing
· Agreement: 
· Companies can share the views on the possible min angular separation for the potential solutions listed in Issue 1-2-1 from testability point of view. The target is to consider a wide range of AoA angular separations between AoA1 and AoA2.

Issue 1-2-4: Probe locations for UE RF testing
· Proposals: It is related to the outcome of Issue 1-2-1. Companies are encouraged to share the views on the options:
· Option 1: For multi-panel UE RF spherical coverage test cases utilizing 1 AoA with full degree of freedom with fixed offsets for AoA2(s), absolute probe locations must be defined to guarantee different system vendors yield the same results.
· Option 2: Only specify the measurement grid instead of absolute probe locations. 
· Other options are not precluded depending on the outcome for Issue 1-2-1.
· Agreement: 
· Further discuss in next meeting

Sub-topic 1-3

[bookmark: _Hlk116848919]Issue 1-3-1: Measurement setup for UE RRM testing 
· Agreement: 
· Legacy RRM test system can be baseline, more probes might be added based on the process of RRM session
· FFS whether the same test system for UE RF testing could be considered as an alternative for UE RRM testing.
Issue 1-3-2: AoA angular separations for UE RRM testing
· Agreement: 
· To study minimum angular separations of AoAs and potential enhancements on top of defined RRM test method in TR 38.810. 
· FFS whether the same test system for UE RF testing could be considered as an alternative for UE RRM testing.
· The angular separation should consider the impact on existing test systems, the test capability as well as the core requirement.

Issue 1-3-3: Probe locations for UE RRM testing
· Agreement: 
· Further discuss when there is a clear baseline measurement setup for RRM testing
Sub-topic 1-4

[bookmark: _Hlk116848926]Issue 1-4-1: Measurement setup for UE demodulation testing 
· Proposals
· Option 1: Consider a system utilizing 1 AoA with full degree of freedom and 1 AoA with limited, fixed degrees of freedom as starting point for FR2 4-DL demodulation testing.
· Option 1a: 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 1b: 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 1c: 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 
· Option 2: Seek an incremental enhancement of the Rel-15 demodulation test setup which can enable the necessary AoA control for both AoA1 and AoA2 directions
· Agreement: 
· Further discuss above candidate options 

Issue 1-4-2: Test directions for UE demodulation testing
·  Proposals
· Option 1: To study whether the selected directions need to satisfy legacy REFSENSE requirements specified in TS38101-2.
· Option 2:  To study whether the selected directions need to satisfy the min. isolation between 2AoAs.
· Option 3:  To study whether the selected directions need to satisfy the min. isolation between two polarizations.
· Option 4: To study whether the selected directions need to satisfy the min. isolation between 4 branches. 
· Agreement: 
· Further discuss above candidate options in future RAN4 meetings.
Issue 1-4-3: Permitted measurement setup for UE demodulation testing 
· Proposals
· Option 1(Keysight): FF (Far-Field) is the baseline and do not preclude 4-layer demodulation testing in the NF (Near-Field).
· Option 2: Specify other option if any
· Agreement: 
· Option 1: FF (Far-Field) is the baseline and do not preclude 4-layer demodulation testing in the NF (Near-Field).
2. WF on test uncertainty assessments
Sub-topic 2-1

Issue 2-1-1: Positioner blocking on MU for multi-Rx test system
· Agreement: 
· Defer the effect of positioner blocking on QoQZ MU until the test system for multi-chain operation has been defined

Issue 2-1-2: QoQZ validation procedure defined for multi-Rx test system
· Agreement: 
· Defer the decision on the QoQZ validation procedure until the test system has been clearly defined.
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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





image7.png
Anchor #1
(Doesn'trotate with ©1)

Reflector #1




image8.png
Notes:

+ oAt in FF, while Anchor in NF

+ Anchor probe installed on 6 positioner of DUT,
i.e., anchor probe rotates in 0 together with
DuT rrows)

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

* Relative angular separation between NF Anchor
and DUT kept constant in 0 but not  during the
test





image9.png
Reflector

Reflector

Test #1





image1.png




image2.png
Full set AoA1

Fixed AoA2

Fixed AoA2

Fixed AoA2




