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1. Introduction
In the context of NR Demodulation testing there has been numerous discussions [1],[2],[3] in RAN4 about the choice of RTS and MPAC with several reasons for & not choosing one over the other. Complexity, Cost, unresolved issues with the test methodology itself, chamber dimensions have been some of the critical issues. This discussion paper puts forth the use of a Modified RTS scheme and its merit for enabling baseband demodulation testing. 
2. Discussion

As previously discussed in RAN4 there have been several limitations w.r.t moving towards RTS or SS MPAC. By having a hybrid approach with Multi Probe – Radiated One Stage (MP-ROS) as illustrated in figure 3-1 will enable the immediate requirement of defining a test methodology for Demodulation testing. 
Key aspects of MP-ROS methodology:
· Decouples the baseband demodulation test requirements from the RF Antenna characteristics impact on the same, thereby simplifying the test procedure while still adhering to existing LTE industry standards
· For channel emulation, we recommend the use of an isotropic antenna pattern for emulating the channel input to test chamber to ensure the industry accepted LTE test methodology for demodulation tests can be resumed without any dilution of the channel model.
· TRxP (Transmit/Receive Points) Antenna Spatial Correlation shall be as per the test requirements as defined by RAN4. 
· Extends the number of TRxPs (Transmit/Receive Points) to FFS in the chamber to enable beam acquisition procedures as an initial test procedure condition and possibly use this for beam tracking as well.
3. Additional TRxPs (Multiple Probes):

While the conventional RTS systems have used single point source, in order to cover the scope of demodulation test requirements for NR, this paper proposes the use of multiple TRxP (Transmit/Receive Points) elements in the chamber for beam acquisition and discusses the possibility for extending it to switching & shadowing concepts. 
A diagrammatic representation of an antenna chamber with five Probes (TRxPs) with a sample orientation (elevation, azimuth) is shown below:
[image: image1.emf]   

Omni directional antenna pattern  used for simulating the signa l  coming into the  antenna  chamber .  


Figure 3-1: Multi Probe (Multiple TRxP’s) Radiated One Stage Chamber
· Use discrete positions in the chamber in elevation & azimuth. some sample positions from {Azimuth, Elevation} ∈ {0,45,90,135, 180,-45} are shown for illustration. Actual number of TRxP’s is FFS.
· Assumption is to use directional antennas for TRxP. The antennae can be equidistant from the center of ‘Test zone’.
· SS SYNC (PSS+SSS+PBCH) blocks shall be broadcast across the TRxP (Transmit/Receive Points)s ensuring equal SS-RSRP/Q in the test zone.
· Initial step/acquisition will enable DUT to beamform and acquire the best beam. Test execution shall happen on the best beam selected during the initial setup.
· Multiple device orientations for test case pass/fail considerations need to be further studied.
4. Conclusion

· Key aspect is use of Multi Probe-Radiated One Stage (MP-ROS) instead of SS-MPAC or RTS in their original form as being discussed earlier in RAN4.

· MP-ROS eliminates the need for the determination for each DUT its antenna pattern.

· Assumption of DUT & gNB isotropic antenna pattern simplifies the test methodology without overly diluting the channel emulation parameters. This baseline assumption for antenna pattern is same as what is currently used for LTE Demod conducted testing.

· Multiple probes (additional TRxP) are needed to facilitate DUT beam acquisition as part of initial test setup. Number of Probes and their orientations is FFS. 

5. Proposals
Proposal1: From RAN5 point of view endorse feasibility of MP-ROS test methodology for mmWave Demod testing.
Proposal2: For channel emulation inside test chamber for Demod testing, assume isotropic antenna pattern for the DUT & TE.
Proposal3: TRxP antenna spatial correlation value shall be as defined by RAN4 for each test.
Proposal4: Additional TRxP probes needed for beam acquisition/tracking. Number of probes and their orientation is FFS.
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