3GPP TSG-RAN WG4 Meeting #105
R4-2218851  
Toulouse, France, November 14 – November 18, 2022
Agenda item:
8.15.2
Source:
vivo 
Title:
Discussions on FR2 MIMO OTA  
Document for:
Approval
1
Introduction
In RAN4#104bis-e meeting, good progress was made on FR2 MIMO OTA enhancement discussion [1]. 
In this paper, we share further views on FR2 MIMO OTA test method.
2
Discussion

In WF [1], the following agreements were captured:
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Regarding the information of commercial FR2 devices, we have checked the latest GCF report on 5G Smartphone [2], 
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Figure 1: The number of 5G devices incorporating each band, reported by GCF in [2]

From Figure 1, we can see that n260 and n261 are the FR2 bands with more commercial 5G devices. So, the first priority band for FR2 requirement should be selected between n260 and n261. 

Besides, it should be noticed that the number of FR2 device is 19, and ~50% of them are smartphones. 
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Figure 2: Parentage of smartphones among all certified devices
In Rel-17, for FR1 MIMO OTA performance measurement activity, the minimum DUT number is agreed as 15, we think this should be kept for FR2 to ensure the consistency of UE performance Statistical analysis. 
Proposal 1: The minimum number of results should be the same as Rel-17, i.e., 15, to keep the consistency of UE performance Statistical analysis.

Then, it would be not easy to decide on the percentage of simulation results vs measurement results, as we know that MIMO OTA performance including 4 antennas is quite complex compared with traditional demodulation simulation. Therefore, it is straight forward that the final minimum requirement should trust more on measurement results. In our understanding, measurements should play a dominate role and we think the measurement results should not be less than 10. 

Proposal 2: If hybrid approach is adopted, then, the measurement results should not be less than 10.
Currently, the simulation vs measurement has not confirmed. We understand that this is a difficult topic for FR2 MIMO OTA, but from conformance testing perspective, the submitted results should all within a reasonable range, i.e., the expanded measurement uncertainty of FR2 3D-MPAC system. If the simulation value is shift >MU value from measurement value, then the result is not valid.

In that sense, it reasonable to consider that the maximum gap between simulation results and measurement results is the FR2 MU.

Proposal 3: The correlation or gap between simulation and measurement results should within the measurement uncertainty of FR2 3D-MPAC system to ensure that the simulation results are valid.
On the other hand, if we go further on this topic, we should think about the details on how to correlate the simulation results and measurement results. The problem point is that simulation is performed based on a general assumption of MIMO OTA antenna, but the measurement result is from a dedicated smartphone with specific antenna configuration. Then, there would be a question whether simulation should use the same antenna parameters/assumption of “the measured UE” to do the 1 vs 1 comparison, which means there is a mapping of measurement result and simulation result of the “same UE”.
Proposal 4: RAN4 should define the detailed procedure on how to verify the measurement results and simulations results, the most reasonable way is to check the correlation for some selected DUTs as examples.
For the FR2 MIMO OTA lab alignment activity, from our understanding, the measurement results should not be submitted from single test lab to define global 3GPP requirements. Then, it is a must that the lab alignment among test labs should be done and confirmed, this is the basis that RAN4 accept the measurement results from labs into FR2 performance data pool to define minimum requirements. 
Proposal 5: The FR2 lab alignment should be done, if the measurement results are considered to define FR2 MIMO OTA requirements. 
3 Conclusion

In this paper, we provide our views on FR2 MIMO OTA. 
Proposal 1: The minimum number of results should be the same as Rel-17, i.e., 15, to keep the consistency of UE performance Statistical analysis.
Proposal 2: If hybrid approach is adopted, then, the measurement results should not be less than 10.
Proposal 3: The correlation or gap between simulation and measurement results should within the measurement uncertainty of FR2 3D-MPAC system to ensure that the simulation results are valid.
Proposal 4: RAN4 should define the detailed procedure on how to verify the measurement results and simulations results, the most reasonable way is to check the correlation for some selected DUTs as examples.
Proposal 5: The FR2 lab alignment should be done, if the measurement results are considered to define FR2 MIMO OTA requirements. 
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Issue 2-1-1: General views on the FR2 MIMO OTA requirements development


Agreements:


Proposal 1: RAN4 should reach consensus on detailed framework/procedure on how to perform hybrid approach before RAN#98, to ensure and confirm the feasibility of the framework.


Proposal 2: RAN4 considers an appropriate threshold for the simulation and measurement data pools to ensure the reliability of FR2 requirements and eliminate the concern on too little data. (Only when the data pool exceeds this threshold, RAN4 uses the simulation or/and measurement results for FR2 requirement definition.)


Proposal 3: RAN4 to collect the information regarding the test labs and measurement devices, and then decide the number of measurement devices for requirements developments.


Proposal 4: Companies are encouraged to provide devices, simulation results, and measurement results for defining FR2 MIMO OTA requirements. The simulation activity and the measurement activity can be conducted in parallel to promote the progress. 


Proposal 5: For performance simulation, encourage companies providing more simulation results with different UE antenna assumptions which follow practical implementations.


Proposal 6: With a validated simulation platform, companies who could not provide either the measurement results or simulation results can provide the input on the antenna configurations. (This approach can ensure the validity of the simulation results, and at the same time can increase the amount of data used to develop requirements.)


Proposal 7: RAN4 should decide whether to conduct an inter-lab alignment activity and a measurement campaign to define FR2 MIMO OTA requirements. 


Note: All the labs submit the measurement results should complete channel model validation first.


Proposal 8: Preliminary FR2 MU assessment should be finalized before the FR2 lab alignment activity (if needed).





Issue 2-1-2: When/whether the measurement approach and the simulation approach can be adopted 


Agreements:


Proposal 1: If enough measurement results can be collected, FR2 MIMO OTA requirements should be purely derived from measurement results. Decide the minimum number of devices that pure measurement approach can be adopted.


Proposal 2: If the number of measurement devices are insufficient, once the simulation/measurement correlation is successfully completed, the validated simulation results can be used to develop the requirements together with measurement results. 


Issue 2-1-3: Correlation between simulation and measurement


Agreements:


Proposal 1: RAN4 firstly discusses the correlation between simulation results and measurement results. 


Proposal 2: Correlate simulations with measurements.


Proposal 3: RAN4 should discuss the methods and the pass/fail criteria for validating the simulation approach/results, and how to handle the cases where there are gaps between simulation results and measurement results.


Proposal 4: Validate the simulation results by comparing them with measurement results assuming the same UE configurations.








Issue 2-1-4: Detailed procedures of the hybrid approach


Agreements:


RAN4 should specify detailed procedures of the hybrid approach. The following approaches are considered as starting point.


Approach 1: If the simulation results are verified to be aligned with the measurement results, treat the simulation and measurement results equally and define the FR2 MIMO OTA requirements based on the hybrid data pool. All the companies that submit simulation results shall validate their simulation platforms.  


1. Validate the simulation approach with the measurement results by using the same set of parameters as UE’s implementation. Detailed procedures and criteria should be specified. Make decision on the following aspects:


a. Whether a lab alignment activity should be conducted, before or in parallel with the validation activity between simulations and measurements. The detailed framework is FFS. 


b. How many different UE implementations are sufficient to validate the simulation. 


2. If the gap between the simulation results and the measurement results is larger than X dBm/Hz, revisit and improve the simulation approach until the gap is less than X dBm/Hz. The value of X is FFS. 


3. Collect measurement and simulation results to establish a hybrid data pool. The total number of results in the data pool should be at least [FFS] per band including both simulation and test results. 


4. Derive the requirements form the hybrid data pool with simulation results and measurement results being equally treated. 


Approach 2: The simulation results from valid platform(s) are used to emulate the measurement results. (The validation procedures are the same as 1~2 in Approach 1.) Then focus more on measurement results than simulation results for FR2 requirement definition.


How to focus more on the measurement results to define FR2 requirements, is FFS. 


Further discuss Approach 3 in the next RAN4 meeting:


Approach 3 (with the lowest priority, i.e., only if Approaches 1 and 2 are not workable, Approach 3 can be considered): In case, few measurement results can be collected or the gap between simulation and measurement cannot be less than X dBm/Hz, if the simulation results can have a reasonable and stable gap compared with measurement results, define a range or tentative values with square brackets for FR2 MIMO OTA requirements based on simulations, further adjust the tentative requirements based on the measurement results to obtain final requirements. How many commercial devices are sufficient to confirm the tentative requirements defined by simulation campaign is FFS. 








