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1. Introduction
In the RAN5-78, wayforward document [1] on mmWave Demod testing was agreed that split the mmWave Demod Testing in three stages:
1) Stage1: Selecting the best UE beam during initial call setup. 
2) Stage2: Before the actual test measurement starts, ensure the channel is conducive for UE to start decoding a given MCS as required by the RAN4 requirement
3) Stage 3: Actual test with RAN4 defined test parameters starts
In this paper we present the Test Procedure via flow charts for mmWave Demod Testing, both for NSA and SA Mode, to accomplish Stage 1 and Stage 2. 

r1 changes

· Added the block for optionally sending UE beamlock after stage2 pass in the flow chart
r2 changes

· Some of the procedures clarified to be open for TE implementation.
· In the flow chart changed result fail to result inconclusive.
· Added a step in test function to optionally use more grid points before saying results inconclusive.
· Added a block in flow chart to tell test case cannot be started if the LTE attach is not successful in NSA mode.

2. Discussion

I. Test Function:
We propose and define (a separate Discussion Paper R5-XYZABC describes in detail) a Test Function with objective to find the best DUT Position for FR2 Demod Tests:

· If known, align the DUT to the best {X,Y,Z} location in the test zone 
· Where {X,Y} are the co-ordinate points for aligning DUT Antenna Panel, such that the panel is:
· Center Aligned of the Test zone (Quiet Zone) and/or
· Center Aligned to the boresight of the TRxP
· Else,

· Align the geometric center of the DUT to the center of the quiet zone.

· Determine the best DUT position to maximize Rank, RSRP Per branch (RSRPB)
· Maximize any other metrics (FFS) based on configured measurements
Best {Azimuth, Elevation} position in a sweep list of N {Azimuth1..n, Elevation1..n} 

· Where {Azimuth1..n, Elevation1..n} are distinct Azimuth & Elevation points 
· DUT positioner is swept through these distinct points using as an example(s):
· Uniform grid/Common density/Fibonacci sequence - FFS
· Additionally, the below procedures can be optionally enhanced to
· Identify the actual Pathloss for run time compensation in the testcase
· Define the use of the pathloss in the test
· Use of [Expected Pathloss – Actual Pathloss] in the test
· Optionally identify the best TRxP, if applicable
· Store data in a calibration file for further use
· Define the procedure for controlling the positioner
· SCPI based definitions
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Figure 1-1: Test Function Usage in Demod/RRM (and optionally Signaling)
II. Stage 1 & 2 in NSA Mode:
The below flow chart details the steps for Stage 1 and Stage 2 in NSA Mode for Demod and possibly applicable to RRM.
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Figure 1-2: Flow Chart depicting Test Steps for Stage 1 & 2 in NSA Mode for Demod/RRM
1) Power-up the UE in NSA Mode, and let the LTE ATTACH go through.
2) TE now configures the DUT to report RSRPB for the configured NR PSCell.
3) DUT reports RSRPB within an expected pre-defined tolerance limit +/- “x” dB.

4) If the reported RSRPB is not within this pre-defined tolerance limit, next step is to sweep the Azimuth and Elevation points {Azimuth, Elevation}, with the help of UE Positioner.

5) The sweep is stopped the moment the DUT reports RSRPB within pre-defined tolerance limits.

6) If there is any other Metric (CQI, etc. FFS) that needs evaluation, that’s taken care of.
7) Stage 1 and Stage 2 have passed in NSA Mode, and Test can proceed to Stage 3, which is actual Demod Test.
8) Optionally the best DUT position along with the Azimuth and Elevation, and the RSRPB or any other metrics is stored in an output file, and the calibration file is also updated.

III. Stage 1 in SA Mode:

The below flow chart details the steps for Stage 1 in SA Mode for Demod Tests, and possibly applicable to RRM.
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Figure 1-3: Flow Chart depicting Test Steps for Stage 1 in SA Mode for Demod/RRM
1) If the DUT Antenna Panel exact position is known, then place it in the center of Test Zone/Quiet Zone in a perfect alignment forming a boresight with the active TRxP.

Else, Align the geometric center of the DUT to the center of the quiet zone.
2) If this position is not known, DUT is made to sweep the Azimuth and Elevation points {Azimuth, Elevation}, with the help of UE Positioner.
3) Either way, TE waits for the DUT to RACH, indicating the DUT has found the best beam to RACH on to followed by ATTACH procedure, indicating Stage 1 has passed.
4) The wait for RACH and eventual ATTACH is tried until a certain timer expires. Once the Timer expires and ATTACH is unsuccessful until then, the Test Fails, and exits.

5) If the Test Passes, optionally the Test Equipment Calibration File is updated with the Azimuth and Elevation values where the DUT successfully ATTACHED, and the path loss is also updated, if known.
IV. Stage 2 in SA Mode
The below flow chart details the steps for Stage 2 in SA Mode for Demod Tests, and possibly applicable to RRM.
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Figure 1-4: Flow Chart depicting Test Steps for Stage 2 in SA Mode for Demod/RRM
1) Assume DUT is in the same position in which it passed the Stage 1.

2) TE configures Link Adaptation for DUT to report RI and RSRPB.

3) DUT is checked if it reports RI of 2.

4) DUT is further checked if it reports RSRPB within a pre-defined tolerance limit of +/- “x” dB.

5) If either of #3 or #4 is not true, DUT is made to sweep the Azimuth and Elevation points {Azimuth, Elevation}, with the help of UE Positioner.

6) The sweep is stopped the moment the DUT reports RI of 2 & RSRPB within pre-defined tolerance limits, and test can proceed to Stage 3, indicating Stage 2 has passed, else proceed with #7 below.
7) If there are additional TRxP’s to be tried (if applicable), #3, #4, #5, #6 is repeated.

8) If there is any other Metric (CQI, etc. FFS) that needs evaluation, that’s taken care of.
9) If until now the DUT fails to report RI of 2 and RSRPB within the expected tolerance values the Stage 2 Fails, and Test Exits.

10) If the Test Passes, optionally the Calibration file is updated with the Azimuth and Elevation values and the Pathloss.
3. Proposals
Proposal: Endorse the test procedure for Stage 1 and Stage 2 of mmWave Demod testing for NSA and SA Mode.
4. References
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