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1. Introduction
The latest RAN5 Demod spec [1] has an editor’s note for the method to set up UE direction for DEMOD test cases. This paper discusses options to determine the UE position for FR2 Demod test cases.
2. Discussion

Latest RAN4 performance spec [2] and TR 38.810 [3] require the DL signal and noise to be aligned to UE Rx beam peak direction. 
Pasting relevant snippet from TR 38.810 [3]

The performance requirements in TS 38.101-4 [18] will be specified at the reference point, according to the following principles:

-
Mode 1 (fixed SNR emulation)

-
Test system will transmit the useful signal and noise signals to emulate target SNR condition.

-
Specify absolute Noc level at the reference point

-
Noc level may have different value according to operating band and UE Power class

-
Specify SNRRP at the reference point

-
SNRRP is a test-specific value 

-
Mode 2 (noise-free emulation)

-
Test system will transmit the useful signal only

-
Specify absolute Es level at the reference point

-
Downlink signal and noise are aligned to the Rx beam peak direction
Pasting relevant snippet from 38.101-4 [2]

4.5.4
Angle of arrival

Unless otherwise stated, the downlink signal and noise are aligned to arrive in the UE Rx beam peak direction as defined in TS 38.101-2.
Approach for finding UE Rx beam peak direction is provided in Annex K.1.2 of 38.521-2 [4].
K.1.2
RX beam peak direction search

The RX beam peak direction is found with a 3D EIS scan (separately for each orthogonal downlink polarization). The RX beam peak direction search grid points for this single grid approach are defined in Annex M.2.1. Alternatively, a coarse and fine grid approach could be used according to the definition in Annex M.2.4. The measurement procedure includes the following steps for each of the points in the grid:

1)
Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink=polarization to form the RX beam towards the measurement antenna. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE RX beam selection to complete. 

2)
Determine EIS(PolMeas= PolLink= for θ-polarization, i.e., the power level for the θ-polarization when the search tolerance is less than 0.2dB, at which the throughput exceeds the requirements for the specified reference measurement channel.

3)
Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink= polarization to form the RX beam towards the measurement antenna. Allow at least BEAM_SELECT_WAIT_TIME for the UE RX beam selection to complete.

4)
Determine EIS(PolMeas= PolLink= for φ-polarization, i.e., the power level for the φ-polarization when the search tolerance is less than 0.2dB, at which the throughput exceeds the requirements for the specified reference measurement channel.

5)
Calculate the resulting “averaged EIS” as:

averaged EIS = 2*[1/EIS(PolMeas= PolLink= +1/EIS(PolMeas= PolLink=]-1

The RX beam peak direction is where the minimum “averaged EIS” is found.
Finding UE Rx beam peak using this procedure is very time consuming; procedure which takes several hours to finish. 

Observation 1: Existing UE Rx beam peak search takes several hours to complete.
The key metric in the UE Rx beam peak procedure is REFSENS throughput check. In our opinion we can use a different approach to determine the UE direction satisfying the REFSENS throughput.
RAN4 had defined SS-RSRPB measurement which requires UE to measure the SS-RSRP per receiver port. 

Procedure to request SS-RSRPB report from UE is outlined in TS 38.509 [5]. We propose to use SS-RSRP or SS-RSRPB report from the UE to determine the UE direction for DEMOD testing. This approach is already provided as a possible solution in the Annex H of 38.521-4 [1].
QC Approach for finding UE direction for DEMOD testing 

1. Enable periodic RSRPB or RSRP reporting from the UE.


2. Enable RI (rank indication) reporting from the UE.
3. Set of grid points for the UE scan can be user defined set or entire sphere.
4. For each grid point, record RSRPB (or RSRP) along with RI reports first by connecting SS to the DUT through the measurement antenna with PolLink=  polarization to form the Rx beam towards the measurement antenna and similarly for PolLink=  polarization. 

5. Always Wait for BEAM_SELECT_WAIT_TIME before recording the RSRPB (or RSRP) and RI reports.
6. Once the grid points scan is completed, sort the grid points based on the linear sum of 4 RSRPB values (2 each for  and   polarization) or linear sum of 2 RSRP (1 each for  and   polarization).
7. For the top X % grid points, run the REFSENS throughput test as per the test condition defined in 38.521-2 clause 7.3.2

8. Grid points that pass the REFSENS throughput test are the UE direction to be used for running DEMOD tests.

9. For determining UE position for running rank2 DEMOD tests, during step 7 filter only the grid points that satisfy RI = 2

10. If top X % of the grid points do not pass the REFSENS throughput test, fallback to full EIS scan based approach to determine the UE direction for running DEMOD tests.

Observation 2: This QC proposed may not necessarily find the UE Rx beam peak direction. But as long as the REFSENS Throughput criteria is met for that direction, it is in our opinion sufficient to run the DEMOD test case. 

Observation 3: Advantage of this QC proposed method is significant test time savings.

Proposal 1: Adopt the QC proposed method for finding the UE direction for running DEMOD tests.
3. Conclusions

Observation 1: Existing UE Rx beam peak search takes several hours to complete.
Observation 2: This QC proposed may not necessarily find the UE Rx beam peak direction. But as long as the REFSENS Throughput criteria is met for that direction, it is in our opinion sufficient to run the DEMOD test case. 

Observation 3: Advantage of this QC proposed method is significant test time savings.

Proposal 1: Adopt the QC proposed method for finding the UE direction for running DEMOD tests.
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