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1. Introduction
In RAN5 5G-NR Adhoc#1 meeting, QC presented via [1] the MP-ROS methodology for mmWave demod testing. An LS [6] was sent to RAN4 providing merits of this test methodology for mmWave demod testing. RAN4 via WF doc [5] agreed on adopting pure baseband testing methodology for demodulation performance testing in FR2. This paper further discusses the test procedure for setting up the link between TE and DUT for mmWave demod testing.
2. Discussion

In this paper we assume isotropic UE antenna pattern (also agreed in RAN4) for channel emulation. The TRxP’s mentioned in the paper are cross polarized. There are 2 stages for mmWave demod testing.

Stage 1: Finding the best beam to RACH and complete NR link establishment.

Stage 2: Finding the best beam to start the demod testing and measurement.

Stage 1 can be achieved by introducing multiple TRxP in the setup to ensure UE will be able to establish a NR link with one of the TRxP regardless of the UE orientation. 

For stage2, before demod test measurements can be done, TE needs to ensure the channel is such that a good UE can pass the test. 

One of the metric agreed by RAN4 is to have antenna power measurement reporting per Rx port. 

In addition we recommend using CSI metric reporting from the UE to calibrate the basic connection.

Test method 1: Configure CSI-RS reporting and per Rx power antenna power – Multiple TRxP needed for coarse calibration of TE<>DUT link
1) The DUT is placed in the quiet zone.

2) A max of 64 SS Blocks can be transmitted. How many simultaneous SS Blocks to be transmitted is FFS.

3) SS Blocks are transmitted, via each of the TRxP’s which are placed at different elevation/azimuth.
4) The DUT would latch onto the strongest beam coming from one of the TRxP and establish the NR link which completes stage 1.
5) Stage 2 involves configuring the DUT for CSI-RS based reporting via DCI on PDCCH. 
6) In addition configure the DUT for reporting antenna power per Rx port. 

7) Cycling through each TRxP, DUT reports back the RI report and antenna power per Rx port measurement. TE selects the TRxP for which UE reports rank2 and the antenna imbalance between Rx port is within [X] dB. 

8) As an added check, a throughput threshold can be set to ensure the link between TE and DUT is good enough to start the actual test.
9) Actual test measurement can then begin by configuring the test parameters on this single TRxP. 

Test method 2: Determine best UE position using single TRxP
1) In this method, a single TRxP (location TBD) is transmitting the SS Blocks.

2) Use a DUT positioner to sweep through the various azimuth and elevation range to find the best position where DUT latches onto the strongest beam for NR link establishment.

3) Stage 2 involves configuring the DUT for CSI-RS based reporting via DCI on PDCCH. 

4) In addition configure the DUT for reporting antenna power per Rx port. 

5) The DUT is again made to sweep through various elevation and azimuth range to find the position where it reports the best CSI Metrics (RI) and antenna imbalance between Rx port is within [X] dB.
6) As an added check, a throughput threshold can be set to ensure the link between TE and DUT is good enough to start the actual test.

7) Actual test measurement can now begin by configuring the test parameters on this TRxP. 

3. Test Setup illustration with multiple probes
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 via one of the two discussed methodologies.
4. Proposals
In this paper we list the 2 test methods for mmWave Demod testing.

Proposal 1: Endorse test method 1 for mmWave demod testing.
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