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Topic #1: Test methods for RF/RRM/Demodulation
Issue 1-1: Capture the reasons for not pursuing the full degrees of freedom for 2 AoAs in TR 38.871
· Proposals
· Option 1: Capture the following reasons for not pursuing the full degrees of freedom for 2 AoAs in Rel-18: increased system complexity, chamber footprint/height, lack of upgradeability of existing system, development lead time, increased measurement uncertainty/test tolerance, and test effort/test time reasons
· Option 2: Specify the option if any.
· Agreement： 
· Option 1 is agreed
Issue 1-2-1: Measurement setup for UE RF testing
· Proposals
· Option 1 (Keysight, vivo, Qualcomm, CAICT): RAN4 to consider option 2a as the baseline and deprioritize other options
· Option 1-1 (Qualcomm): RAN4 to consider option 2a as the baseline and revisit if option 2a could not verify the UE RF requirements properly.
· Option 1-2 (CAICT): Option 2c and 3 are not precluded. Further study the impact of NF anchor on the test system
· Option 1-3 (Keysight): RAN4 to consider option 2a as the baseline and do not further consider Options 2b, 2c, 3, and 4Option 2 (Apple, Huawei, OPPO): RAN4 to continue to discuss options 2a and option 2b and deprioritize option 2c.
· Option 2-1 (Huawei): For Option 2b, the flexible probe can be limited in one dimension (φ or θ) in order to reduce the complexity.
· Option 2-2 (OPPO): To select option 2a or option 2b based on the RF core requirements definition
· Option 3 (Anritsu): RAN4 to continue to discuss option 2a and option 3, and to discard option 2b (2b-1, 2b-2) and 2c
· Option 4 (R&S): RAN4 to continue to discuss options 2a, 3 and 4b and to discard option 2b (2b-1, 2b-2) 
· Option 5 (Samsung): RAN4 to adopt option 2b which is a full 3D verification and also accommodates different scenarios between AoA1 and AoA2. Different variants of option 2b can be further discussed.
· Option 6 (Xiaomi): Option 2 is preferred at this stage while further down selection needs the core requirements to be set first
· Agreement: 
· RAN4 to consider option 2a as the starting point and revisit if option 2a could not verify the UE RF requirements properly.

Issue 1-2-2: Probe locations for UE RF testing
· Proposals
· Option 1 (Keysight): For measurement setup option 2a, absolute probe locations must be defined to guarantee different system vendors yield the same UE RF test results
· Option 2 (Keysight): For system architectures following setup option 2b with multiple fixed AoA2 probes instead of AoA2 achieving full degrees of freedom, the absolute probe locations must be defined to guarantee different system vendors yield the same UE RF test results.
· Option 3 (Keysight): For system architectures following setup option 2c, the absolute probe locations and range of motion must be defined to guarantee different system vendors yield the same UE RF test results.
· Option 4 (Keysight): For system architectures following setup option 3, the absolute probe locations and range of motion must be defined to guarantee different system vendors yield the same UE RF test results.
· Option 5 (Keysight): Multi-AoA measurement setups for UE RF utilizing fixed probe locations during the testing must have the absolute probe directions/locations defined to guarantee that the same test parametric results are obtained between different system vendors
· Option 6 (Keysight): Probes placed in the xz plane generally provide a wider angular coverage for AoA2 when compared to probes aligned in the yz plane.
· Option 7 (Keysight): When the AoA2 probes are placed in the xz plane, probe antenna DL/polarizations map to DUT/polarizations, while when AoA2 probes are placed in the yz plane, probe antenna DL/ polarizations generally map to a combination of DUT / polarizations.
· Agreement: 
· Option 1 is agreed 

[bookmark: _Hlk119057715]Issue 1-2-3: Minimum AoA angular separation for UE RF testing
· Proposals
· Option 1 (R&S, Keysight, Qualcomm): 30º for option 2a
· Option 2 (vivo): At least 15º, and the value could be 15, 30, 45… for option 2a
· Option 3 (Xiaomi): The angular difference of two AoAs should cover certain small range so that the scenario that “single antenna module is used to receive two AoAs simultaneously” should not be excluded. (Moderator’s note: any specific suggestion on the min. separation?)
· Option 4 (R&S): In the range of 15 to 20º for option 3. Limited by the DUT capability for option 4.
· Agreement: 
· 30º for option 2a based on the limitation of test system capability. 
Issue 1-2-4: Maximum AoA angular separation for UE RF testing
· Proposals
· Option 1 (Keysight): 150º for option 2a
· Option 2 (Qualcomm): 180° for option 2a
· Agreement: 
· From test system feasibility aspect, 150º confirmed feasible 
· FFS on the feasibility of supporting values beyond 150º (up to 180º) which subject to further request from RF core requirement discussion) 
Issue 1-2-5: Polarization combinations
· Proposals
· Option 1 (Keysight): Limit the polarization combinations for the 2-DL spherical coverage test case pending feedback from OEMs and chipset vendors.
· Option 2: Specify other option if any
· Agreement: 
· FFS on the number of polarization combinations required for testing.
· FFS on test system capability to emulate dual DL polarizations per AoA simultaneously

Issue 1-2-6: Additional test function
· Proposals
· Option 1 (Apple): RAN4 to discuss whether additional test functions is needed based on the process of UE RF requirement 
· Option 2 (R&S): RAN4 to update the description of UBF for the sake of forward compatibility with the eventual definition Tx test cases for simultaneous transmission with 2 active AoA
· Agreement: 
· Companies are encouraged to provide analysis whether additional test functions, or updates to existing ones (i.e. UBF), are needed.

Issue 1-2-7: Testing time
· Proposals
· Option 1 (Apple, vivo): Considerations about the total test time of the multi-Rx chain DL spherical coverage test should be taken into account when specify the UE RF requirements and corresponding measurement setup
· Option 2: Specify the option if any
· Agreements
· Companies are encouraged to provide the analysis of test time based on outcome of issue 1-2-1.

Issue 1-3-1: Measurement setup for UE RRM testing
· Proposals
· Option 1 (Qualcomm): RAN4 to consider the enhancement from legacy RRM test system such as adding more probes to support more angular separations for multi-Rx RRM testing
· Option 2 (Keysight): Consider measurement setup of Option 2a in Issue 1-2-1 with a minimum of 3 AoA2 probes an alternative for RRM testing.
· Agreement: 
· FFS on measurement setup for UE RRM testing with options above. Other options are not precluded.

Issue 1-3-2: Feasibility of 2AoAs simultaneous transmission
· Proposals
· Option 1(Qualcomm): Supporting 2AoAs simultaneous transmission for RRM testing is feasible. RAN4 to consider the selection of larger separation between 2AoAs and single DCI scheme as the baseline.
· Option 2: Specify the option if any.
· Agreement: 
· Supporting 2AoAs simultaneous DL transmission from TE for RRM testing is feasible.
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Issue 1-3-3: AoA angular separations for UE RRM testing
· Proposals
· Option 1(R&S): Define the minimum angular separation as 30º for IFF based test setup
· Option 2 (Keysight): The minimum number of RRM probes is pending clarifications from the requirements discussion in WI, e.g., if RRM requirements dictate the use of 4 different simultaneous AoAs and whether the relative angles between the 4 AoAs must change between two subsequent iterations
· Agreements:
· FFS on the minimum and maximum angular separation for UE RRM testing (from the perspective of test system capability).

Issue 1-4-1: Measurement setup for UE demodulation testing
· Proposals
· Option 1 (Qualcomm, Keysight): RAN4 to consider to use fixed Angular Offset(s) between AoA1 and AoA2 (Same as option 2a in Issue 1-2-1) as the starting point of measurement setup for UE demodulation testing
· Option 2 (R&S): RAN4 to focus on the incremental enhancement of the Rel-15 demodulation test setup with an additional AoA without defining a concrete test system architecture
· Agreement: 
· FFS on measurement setup for UE demodulation testing with the options above. Other options are not precluded.


Issue 1-4-2: Side conditions for UE demodulation testing
· Proposals
· Option 1 (Keysight): Test directions from 2AoA should meet the minimum isolation between all active branches.
· Option 2 (Qualcomm): RAN4 to consider the selected directions no more than XdB degraded from legacy REFSENSE requirements specified in TS38101-2. And further discuss side conditions for isolations with the following alternatives:
· Alt 1: To study the feasibility of selecting two AoAs and the isolation between 4 branches to satisfy the min. isolation with measurement setup of Option 1a, i.e., fixed Angular Offset(s) between AoA1 and AoA2 in the chamber
· Alt 2: To study the feasibility of applying the inverse channel matrix approach  to equalize OTA channel which is estimated per UE RSRPB and RSARP reporting. FFS on the impact of directions selection on the testable SNR 
· Option 3 (R&S): TS 38.533 describes procedures on how to find test directions for 2 AoA test cases in a legacy 2AoA RRM system, these could be used as a starting point.
Note: Option 3 is not exclusive and improvements to the test procedure could include concepts from Option 1 and/or 2.
· Agreement: 
· Option 1 is agreed. 
· FFS on other side condition, e.g. testable SNR per branch. 
Issue 1-4-3: Permitted measurement setup for UE demodulation testing 
· Proposals
· Option 1(R&S): NF based methodologies can only be considered for Demodulation testing when the there is a conclusion on how NF coupling may affect or be compensated so performance requirements, defined at baseband, are properly tested.
· Option 2: Specify the option if any
· Agreement: 
· Option 1 agreed (this activity shall be considered as low priority in RAN4 discussion) 

Topic #2: Test uncertainty assessments

Issue 2-1: Calibration measurement procedure
· Proposals
· Option 1 (Huawei): Calibration measurement procedure for the multi-Rx test system in FF setup.
· The procedure in section 5.2.1.3.1 of TP38.810 can be used for each DFF probe.
· The procedure in section 5.2.3.3.1 of TP38.810 can be used for each IFF probe.
· Option 2: Specify the option if any
· Agreements:
· The procedure in sections 5.2.1.3.1 and 5.2.3.3.1 in TR 38.810 can be used for each DFF and IFF probes respectively.

Issue 2-2: Uncertainty assessments
· Proposals
· Option 1 (Huawei): For DFF setup, uncertainty contributions in Table B.1.1.2-2 of TP38.810 are applicable for multi-Rx test system and some uncertainty elements need to be reassessed due to two AoAs.
· Table B.1.1.2-2: Uncertainty contributions for EIS measurement
	UID
	Description of uncertainty contribution
	comments

	Stage 2: DUT measurement

	1
	Pointing misalignment 
	Consider two AoAs

	2
	Measure distance uncertainty
	Consider two AoAs

	3
	Quality of quiet zone
		Postpone

	4
	Mismatch
	Consider two AoAs

	5
	gNB emulator uncertainties
	Reuse(=3.34) 

	6
	Absolute antenna gain uncertainty of the measurement antenna
	Reuse(=0)

	7
	Phase curvature
	Reuse(=0)

	8
	Influence of the XPD
	Consider two AoAs

	9
	Amplifier uncertainties
	Consider two AoAs

	10
	Random uncertainty
	Reuse(=0.4)

	Stage 1: Calibration measurement

	11
	Mismatch
	B.1.1.4.4

	12
	Reference antenna positioning misalignment
	Consider two AoAs

	13
	Quality of quiet zone for calibration process
	Postpone

	14
	Amplifier uncertainties
	Consider two AoAs

	15
	Uncertainty of the Network Analyzer
	Reuse(=0.4)

	16
	Phase curvature
	Reuse(=0)

	17
	Uncertainty of an absolute gain of the calibration antenna
	Reuse(=1.6)

	18
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	Consider two AoAs

	19
	Phase centre offset of calibration antenna
	Consider two AoAs



· Option 2: Specify the option if any
· Agreements:
· FFS on the uncertainty assessments based on the outcome of Issue 1-2-1. TR38.903 should be used as a baseline for DFF and IFF MUs. 

