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1
Introduction
During the RAN4 #89 meeting, the test scenarios, channel model and test methods were discussed. In this contribution, we provide further views on the channel mode and test methods.
2
Discussion
The following aspects related to channel model were approved in the last meeting [1]:
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Several key points are different from traditional LTE MIMO OTA: directive BS pattern for both FR1 and FR2, 3D channel model with flexible parameters, therefore, different chamber configuration is expected. To focus the discussion and make progress smoothly, several high level agreements on channel model and MPAC system are required. 

The basic ideal is that due to the directive BS pattern the final channel model in beamforming cases will also be directive, then the chamber configuration would become sectored from the traditional 2D ring structure. The CDL-A/B/C is selected as the baseline which needs further scaling of the parameters. 
It would be good if the 3D-MPAC chamber can be more generic and probes allocation can support any channel model for many testing cases (e.g. research purposes, certification testing, product development), but, from a testing perspective, only a few specific channel models will be measured in an NR MIMO OTA performance\conformance system. Therefore, the channel model is expected to be limited in scope or simplified, which may allow an optimized design to reduce the number of test probes required.

Observation 1: the number and position of antenna probes for MPAC system is highly depending on the types and parameters of channel models which are utilized for NR MIMO OTA testing. So the scaling of channel model for the scenarios needs to consider the actual system configuration.  
Proposal 1: the number of probes in the MPAC system and their positions should be provided as a package with the channel models. 
Another key question in the 3D-MPAC design to be addressed is how large a test zone size can be supported with a sectored multi-probes configuration. As the test zone denotes a geometrical volume inside which target channels can be accurately reproduced. The first important thing after fixing the number and position of the probes is that we need to characterize the test zone size as a function of required active OTA antennas. 
The test zone estimation for existing MPAC configuration of LTE (i.e. with a 45 degrees uniform probe configuration) is clear, K=2[D/]+1, which was discussed in several paper. However, for a sectored 3D-MPAC system with new channel model and high frequency, how to define probes allocation and calculate the corresponding test zone size has not been well studied. The optimization can be based, e.g., on minimizing a spatial correlation function error or a reconstructed PAS error. The probe allocations should be based on angular characteristics of the propagation channel, some clusters may stay without dedicated probes, then these remaining clusters may be mapped to the selected probes. Therefore, the joint selection of the scaling channel models and MPAC chamber design should be carefully studied to better characterize the test zone size.

Proposal 2: Joint selection of the channel model, MPAC chamber design and the corresponding test zone size needs to be considered.
The exact number and positioning of the measurement antenna probes will be fixed in a final design; however they may be optimized for the best performance when the OTA channel models are fully defined. In other words, depending on the types of channel models required and the range of parameters needed for testing, the probes may be optimized to produce the best performance with the fewest number of probes and proper positions.
Proposal 3: Further optimize the probes position to achieve efficient and economical design.   
3
Conclusion

This paper has provided views on the development of test methods for FR1 MIMO OTA and has made the following proposals:
Proposal 1: the number of probes in the MPAC system and their positions should be provided as a package with the channel models. 

Proposal 2: Joint selection of the channel model, MPAC chamber design and the corresponding test zone size needs to be considered.
Proposal 3: Further optimize the probes position to achieve efficient and economical design.   
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BS Antenna Assumptions


For FR1 and FR2, directive BS antennas need to be considered


Working Assumption: 


For FR1 bands with frequency higher than 2.5GHz: BS antenna is 8×8 with uniform rectangular array (URA) with half wavelength inter-element spacing


For FR1 bands with frequency lower than 2.5GHz: BS antenna has 32 elements (assume 4x8 is a typical configuration) with uniform rectangular array (URA) with half wavelength inter-element spacing


For FR2: BS antenna is 8x16 with uniform rectangular array (URA) with half wavelength inter-element spacing





Framework on adjusting CDLs to map the scenario


The CDL-A, CDL-B and CDL-C models in TR38.901 are the baseline for channel model scaling 


Scaling the following parameters for the scenarios defined in Page 2


rms DS target, AS scaling, angle rotation


translate and scale ray angles if needed








