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1 Introduction
The RAN4 #82bis meeting was the first meeting to discuss the over–the–air (OTA) mmWave measurement systems for UE RF, UE RRM and UE demodulation purposes after the approval of the testability study item [1] in the RAN plenary #75 meeting. The mentioned testability study item is for UE only. The intent of this contribution is to develop discussion on NR BS RRM and demodulation testing in RAN4.

2 mmWave OTA Test Method 
The very commonly admitted fact regarding the mmWave base station (BS) testing is that the huge number of antenna elements means to test the BS in over–the–air (OTA) ([2]). No more conducted test is feasible. The method called multiprobe anechoic chamber (MPAC) is a known OTA test method. Theoretical calculations, however, predict that to have the test zone size reasonable at mmWave frequencies the number of probes is too high ([3]). Therefore, it remains to modify the MPAC method to mmWave frequencies considering the complexity limitations. In the literature, there are already references where mmWave / massive MIMO test setups are studied, see references [4] to [8]. Recent measurement campaign reports also support these ideas ([9], [10]). Based on the referred articles the method called simplified sectorized MPAC is developed and presented for NR BS OTA testing. 
3 Simplified Sectorized MPAC 

The elements of the simplified sectorized MPAC setup are essentially the same as for the LTE MPAC, but with differences in the probe positions, and are listed as follows:
· Anechoic chamber 

· Number of dual polarized probes in a sector seen from the BS
· Fading emulator

· BS and/or BS emulator
Figure 1 shows the elements of the simplified sectorized MPAC setup. Note that the figure is for depiction only and to give some idea about the system. The positioner inside the chamber is not drawn. The elements in the figure are not in scale. 
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Figure 1. Basic building blocks of the simplified sectorized MPAC 
The fundamental power of the method is further envisioned in the next figure below. It describes how the sector design is flexible to be adapted to the needs. 
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Figure 2. Sector presentation; all probes are at approximately the distance of R from the DUT array, i.e. from BS antenna array. 

The most important parameters to design are the sector size, the distance R, the probe angular resolution seen from the BS and the number of active probes. Because at mmWave frequencies the low–cost PCB patches can be used the cost of the probes is not an issue. The HW cost including the channel emulator and the radio heads is an issue if too high number of probes should be used. Therefore, SS MPAC uses a sub–set of the installed probes (probes in Figure 2) as active probes. These are selected from the set of the installed probes through a switching circuit. The switching circuit is not depicted in Figure 2. This decreases the complexity of the SS MPAC to a reasonable level. Because of the sectorized structure the size of the chamber is also reasonable. 
In a central role in developing the SS MPAC is the beam forming operation. SS MPAC supports the tests where beam forming is needed. 

It is proposed RAN4 consider the SS MPAC method as the NR BS OTA test method for RRM and demodulation. 
4 Summary
This contribution has presented an overview of SS MPAC test method. The test method is developed for mmWave frequencies to overcome the difficulties known for the <6 GHz LTE MPAC test method. SS MPAC is flexible in its complexity and cost; both very high performance chamber (more expensive) and reduced test case (low–cost) chamber are possible. 
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