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<Start of Changes>
6.1.3
Requirements for OTA test method

6.1.3.1
General

Editor’s Note: 

· The UE pre-configuration mentioned below to disable UL Tx diversity schemes shall be voided once a test methodology solution to minimize spectral flatness artefacts between TE and UE over all test points is defined.

The DFF or IFF based OTA test methodologies, defined in Annex B.1 should be used for Signalling test. 

NOTE:
For single cell test cases, usage of NF test methodology is not precluded.

The section 6.1.3.2 describes a sample OTA measurement test setup and section 6.1.3.3 describes approaches to select a UE orientation.

For conformance testing using the OTA test environment, the UE under test shall be pre-configured with UL Tx diversity schemes disabled.and for calibration.

6.1.3.2
Sample OTA Measurement Test Setup

Please refer to Figure 6.1.3.2-1 for a sample OTA measurement test setup.
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Figure 6.1.3.2-1: Sample OTA measurement setup

NOTE:
Figure 6.1.3.2-1 is for illustrative purposes only.

For 5G NR signalling test cases, depending on the dynamic range of measurements the system complexity can be reduced. In the switch unit, as shown in Figure 6.1.3.2-1, the switches K7, K8, K9, K10 can be removed. The amplifier (PA/LNA) is optional. For the "single cell" and "multiple cell" test cases, the gNB emulator can be directly connected to the feed horn.

6.1.3.3
Procedure for selecting UE Orientation and for calibration

Set calibrated power level at the centre of the QZ for each polarization individually.

Before starting the test, the UE orientation with which the test system can provide a wide enough dynamic range to perform the test scenarios needs to be identified in order to obtain sufficient link budget.

The UE orientation can be determined by either of the approaches below:
-
Approach 1: UE vendor declares the direction in which the measurement has to be made. In this case, the declaration confirms that the Rx Beam peak conditions in FR2 specified in TS 38.133 [13] Annex B are met 
RSRP measurements can be configured by SS in X2NR meas configurations.
When signal level calibrated with a reference antenna:

- 
If the RSRP reported from the DUT is not within [±10dB] of expected RSRP mentioned in Table 6.2.2.2-1, then follow steps below for further orientation. 

-
Start with UE vendor delared position as θ-default and φ-default.
1.
Start rotating the DUT with step size of 5 degreesin θ-plane, keeping the φ constant.
2.
Wait for the beam to be formed (dwell time= [30sec]).
3.
Check for reported RSRP is within [±10dB] of expected RSRP mentioned in Table 6.2.2.2-1, Approach-1 Beam-search passes and DUT exits this stage of beam-search moving on to the actual test.

4.
If the RSRP is not as expected, proceed with rotating the DUT with Step size of 5 degrees to cover ±45 degrees around the[boresight] or [Antenna panel side aligned with TxRxP], with a total coverage of 90 degrees in θ-plane, recording the RSRP at each step.
5.
If after completing the 90 degrees in θ-plane, DUT’s reported RSRP is still not as desired, repeat the Level 2 Beam-search for φ-plane again covering ±45 degrees around the [boresight] or [Antenna panel side aligned with TxRxP], keeping the θ constant, with a total coverage of 90 degrees in φ-plane, recording the RSRP at each step.
6.
Exit condition at any of the above step during θ-plane & φ-plane remains a check of reported RSRP within [±10dB] of expected RSRP mentioned in Table 6.2.2.2-1.
7.
If DUT still fails to report the desired RSRP, Approach-1.1 Beam-search is started.
-
Approach 1.1: Perform an Rx-beam peak search
For Approach 1.1 an Rx beam peak search needs to be performed as per the procedure in TS 38.521-2 [15] Annex K, which finds the direction in which Rx Beam peak conditions in FR2 specified in TS 38.133 [13] Annex B are met.
-
Approach 2: UE vendor does not declares the direction in which the measurement has to be made. 
RSRP measurements can be configured by SS in X2NR meas configurations.
-
the DUT is positioned such that the 2 faces (front/back) and 4 edges (top/bottom, left/right) towards the measurement antenna one by one

-
follow the procedure given below (2 to 3) to identify the direction which gives the best RSRP reported value

2.
Wait for the beam to be formed (dwell time = [30sec]).

3.
If the DUT reported  RSRP is within [±10dB] of expected RSRP mentioned in Table 6.2.2.2-1, Level 1 Beam-search passes and DUT exits this stage of beam-search moving on to the actual test. The actual test is performed at position (θdefault, φdefault).
4.
If the DUT doesn’t report RSRP within [±10dB] of expected RSRP mentioned in Table 6.2.2.2-1, ,then DUT exits first stage of beam-search moving on to the Approach 2 Course Beam-search.

Approach 2 Course Beam Search
1.
Start rotating the DUT with step size of 5 degrees in θ-plane, keeping the φ constant.
2.
Wait for the beam to be formed (dwell time= [30sec]).

3.
Check for reported RSRP is within [±10dB] of expected RSRP mentioned in Table 6.2.2.2-1, Level 2 Beam-search passes and DUT exits this stage of beam-search moving on to the actual test.

4.
If the RSRP is not as expected, proceed with rotating the DUT with Step size of 5 degrees to cover ±45 degrees around the[boresight] or [Antenna panel side aligned with TxRxP], with a total coverage of 90 degrees in θ-plane, recording the RSRP at each step.
5.
If after completing the 90 degrees in θ-plane, DUT’s reported RSRP is still not as desired, repeat the Level 2 Beam-search for φ-plane again covering ±45 degrees around the [boresight] or [Antenna panel side aligned with TxRxP], keeping the θ constant, with a total coverage of 90 degrees in φ-plane, recording the RSRP at each step.
6.
Exit condition at any of the above step during θ-plane & φ-plane remains a check of reported RSRP within [±10dB] of expected RSRP mentioned in Table 6.2.2.2-1.

7.
If DUT still fails to report the desired RSRP, Approach-2.1 Beam-search is started.

-
Approach 2.1: Perform an Rx-beam peak search
For Approach 2.1 an Rx beam peak search needs to be performed as per the procedure in TS 38.521-2 [15] Annex K, which finds the direction in which Rx Beam peak conditions in FR2 specified in TS 38.133 [13] Annex B are met.



When signal level calibrated with the RSRP-based calibration:

-
Before starting the tests, Rx-beam peak directions need to be determined using Approach 1 or Approach 2 above. Rx beam peak direction may depend on the operating band under test. If Rx-beam peak directions for all the operating bands required for test scenarios are identical, three different levels in Table 6.2.2.2-2 can be used in the test scenarios.

-
Rx-beam peak directions are decided to be ‘identical’, if the detected beam peak positions are direct neighbours on the measurement grid.

If Rx-beam peak directions are identical:

1.
Position the UE so that the Rx beam peak direction is aligned towards the measurement antenna.

2.
Make the DUT report SS-RSRP at each frequency used in the test scenarios, while setting the downlink SS power at the centre of the quiet zone to -82dBm/SCS. Here, the SS-RSRP reported levels are denoted as PRSRP(f).

3.
Calculate ‘∆’ for each carrier frequency used in the test case, using the equation: ∆(f) = PRSRP(f) + 82.
<End of Changes>

