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1
Introduction
During the RAN4#93 meeting, the WF on FR2 test methodology enhancement was approved [1]. Some questions related to Objective 1 and potential solutions for Objective 2 were captured, and further response were also collected based on email discussion and offline-call discussion. However, very diverse views on how to move forward on these topics were exchanged and no actual progress.
This contribution provides our proposals on the objective 1 and 2.
2 Discussion
2.1 On Objective 1:
Several questions related to Objective 1 have been captured in the WF: 
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Considering we did not find positive solutions on how to enhance the permitted test methods in TR 38.810 effectively [2], so potentially the only way is adopting/study another new method, e.g. DNF, for trying to cover most of the test cases those can not be measured in IFF and DFF system. Besides, it is very clear that this New test method can not cover all the UE RF test cases, specialized test system with limited scope is the only feasible way we can go, which can further reduce system complexities and the measurement uncertainties. 
Because the current DFF or IFF can not cover a majority of RF conformance test cases, actually they are also “specialized system” permitted for conformance testing. If the concern in RAN4 is we must test all the RF test cases in one system, then actually we can not go anywhere before finding a magical perfect solution. Hence, it could be hard to move forward if we don’t make the basis consensus on this point.
Observation 1: Developing specialized test systems is the only feasible way we can go at this stage, before some magical FR2 OTA systems appear. Otherwise, relaxation or remove of these high-DL-power and low-UL-power TCs shall be considered. 
Proposal 1: The study should initially focus on how to develop specialized test system to seek a reasonable solution for Objective 1. 
Even we assume that RAN4 agree to develop the specific system, e.g. DNF, there are still a lot of technical issues on how to measure the requirements accurately: 

1) White box approach

For any new OTA system, “white box or not” could be the forever topic we need to discuss first. If the target is decreasing both the system loss and measurement uncertainty, white box approach by manufacturer declaration shall be considered, which was widely used for BS RF performance testing.
However, which level of the “White” should be, which kind of antenna information is the main factor OEM should declare, these aspects shall be discussed.  

Proposal 2: Before adopting “White box” approach for enhanced FR2 RF test methodology, which detailed information from the vendor declaration is necessary should be discussed and decided. 
2) Test System path loss analysis

In previous RAN4 meeting, some papers for system path loss analysis based on reducing the measurement distance were discussed [3][4], ~13dB “OTA pathloss reduction” for DNF system was demonstrated. The target of the study item is to develop the enhanced test methodology to meet the power level for high-DL-power and low-UL-power TCs, so end-to-end analysis of the system path loss is strongly encouraged, to check the maximum/minimum power of the system and compare directly with the required power of these TCs. 
On top of DNF system approach, frequency up&down conversion can be considered and then the mm-Wave cables could be used as less as possible in the system to further reduce the path loss. 
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Fig 1, example illustration of DNF with frequency up&down conversion to improve dynamic range
Observation 2: End-to-end analysis of the system path loss is beneficial to check the maximum/minimum power of the system and compare directly with the required power of these TCs. Frequency up&down conversion can be a further optimization to reduce the length of mm-Wave cables in the enhanced system. 
Proposal 3: System dynamic range study is strongly encouraged to compare the capability of the system with the required power of these unresolved TCs. 
2.2  On Objective 2:
In the WF [1], the following options for enhancement of the test procedure have been captured:
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If the goal of the enhanced methodology is to properly capture UL power close to the real UE working condition, currently, approaches 1, 5, and 7 are more suitable for next steps discussion, which can easily reflect the missing polarization gain. Considering test mode was always adopted in RAN5 for conformance testing, this approach is easy to handle and shall be considered as high priority.

However, if the UE can pass the EIRP requirement based on current procedure (i.e. Method 0), then no need of enhancement of the methodology. So, based on our understanding, any potential enhanced procedure of EIRP measurement shall be optional, which is just for better reflecting UE transmitter performance for only a specific UE implementation. 
Proposal 4: Adopt method 0 (current procedure in TR 38.810) as basis for EIRP testing, any potential enhanced procedure (e.g. method 1, 5, and 7) can be allowed for testing as optional for specific UE implementation based on UE declaration.  
3
Conclusion

This paper has provided our views on the objective 1 and 2 for enhanced test methods of FR2 UE RF:
Observation 1: Developing specialized test systems is the only feasible way we can go at this stage, before some magical FR2 OTA systems appear. Otherwise, relaxation or remove of these high-DL-power and low-UL-power TCs shall be considered. 
Observation 2: End-to-end analysis of the system path loss is beneficial to check the maximum/minimum power of the system and compare directly with the required power of these TCs. Frequency up&down conversion can be a further optimization to reduce the length of mm-Wave cables in the enhanced system.
Proposal 1: The study should initially focus on how to develop specialized test system to seek a reasonable solution for Objective 1. 
Proposal 2: Before adopting “White box” approach for enhanced FR2 RF test methodology, which detailed information from the vendor declaration is necessary should be discussed and decided. 
Proposal 3: System dynamic range study is strongly encouraged to compare the capability of the system with the required power of these unresolved TCs. 
Proposal 4: Adopt method 0 (current procedure in TR 38.810) as basis for EIRP testing, any potential enhanced procedure (e.g. method 1, 5, and 7) can be allowed for testing as optional for specific UE implementation based on UE declaration.  
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Objective 1: questions to be resloved


Q1: Is the industry willing to accept specialized test systems with limited scope that only fulfill the needs for specific requirements?


Q2: Are enhanced testability methods required to perform beam peak search and spherical coverage tests?


Q3: Is the industry willing to consider declaration by the manufacturer as a technique to improve test accuracy (e.g. white box approach)?


Q4: If yes on Q2 & Q3, is the industry willing to consider declaration by the manufacturer which antenna panel is active in any UL/DL test direction and the detailed locations of the panels within the DUT?


Q5: If no on Q2 and yes on Q3, is the industry is willing to declare the location of the active panel for the beam peak or the beam peak direction?


Q6: How sensitive is the UE beam management to the amplitude and phase variation of the DL signal over a single array and over the whole device?


Q7: Shall DUT Antenna Configuration 3 (any phase coherent antenna panel of any size, e.g. sparse array) be excluded from the scope of test method enhancements?





RAN4 assumes the UE architecture is capable of transmission in 2 polarizations


Single pol. transmitters not precluded, if they meet core requirements


If RAN4 finds a conflict between the core requirement and EIRP measurement procedure, then this issue can be addressed with the enhancement


Test methodology techniques under consideration:


Method 0: No change to the measurement procedures in TR38.810


Method 1: “H&V simultaneous operation with 2-port CSI-RS beam management by TE” [8] 


Method 2: “Keep H&V non-simultaneous operation by TE, but change test procedure to Link_V → Link_H → UE_Beam_Lock → Measurement_V → Measurement_H” [8]


Method 3: “H&V non-simultaneous operation by TE with additional 45 deg link” [8]


Method 4: Different approach for calculating total EIRP [10]


Method 5: Polarization sweep of the DL signal [R4-1911503]


Method 6: The use of CP for the DL signal and UL signal measurement [R4-1911503]


Method 7: Test mode for certification purpose to force the UE to transmit on both polarizations


Method 8: The use of Elliptical Polarization for the DL [11]


Other methods are not precluded








