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<Start>
6.1
Requirements of test equipment

6.1.1
Requirements common for conducted and OTA tests

Editor’s Note: This subclause is intended to describe the test equipment requirements which are specific to signalling tests and common for conducted and OTA tests.

6.1.2
Requirements for conducted test method

Editor’s Note: This subclause is intended to describe the test equipment requirements which are specific to conducted test environment for signalling tests.

6.1.3
Requirements for OTA test method

6.1.3.1
General

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, which is the current scope for FR2 testing, 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 an optional procedure to find the optimum UE orientation.

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" test cases, the gNB emulator can be directly connected to the feed horn.

6.1.3.3
RSRP Based Procedure for finding the optimum UE Orientation

Before starting the test, optimum UE orientation needs to be identified in order to obtain reasonable link budget. Hence some sort of calibration needs to be performed. The calibration steps are mentioned below for both NSA as well as SA mode of operation. The calibration procedure would be fundamentally based on finding Rx Beam Peak where the DUT reports best RSRP.

The calibration steps are divided into 3 stages, from coarse to finer. The DUT may or may not go through all stages of calibration depending on outcome of current stage. 

RSRP measurements can be configured by SS in X2NR meas configurations using FFS preambles in NSA (Ex - RRC_Connected with connectivity parameter E-UTRA with MCG  Only bearer established and meas config enabled for event B1 (Ex-per TC 8.2.3.1.1 of TS 38.523-1)) and FFS premables in SA modes
Level 1 Calibration-Single point:

1. Set the UE in test fixture in the chamber forming a [boresight] or [Antenna panel side aligning] with TRxP (wireless cable model). This is default position and can be denoted as (θdefault, φdefault). 
a. [FFS if OEM declare the device side carrying the antenna panel, the calibration time could be greatly reduced.]
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 Calibration passes and DUT exits this stage of calibration 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 calibration moving on to the Level 2 Calibration.

Level 2 Calibration-Coarse:

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, Level 2 Calibration passes and DUT exits this stage of calibration 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 Calibration 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, Level 3 Calibration is started
Level 3 Calibration-Fine:

1. Follow EIS Spherical Procedure Coverage as mentioned in TR 38.810, covering the θ-plane & φ-plane in 10K constant step/7K constant density points, covering the 360 degrees in either plane, and recording the RSRP at each step with dwell time = FFS sec.
2. 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
At the end of the  RSRP based calibration procedure described above :As an outcome of the above Level 1/2/3 calibration procedures, the test system identifies the best position corresponding to the best RSRP, the reported level denoted as Xref [dBm], while transmitting DL-signal with the power setting Xset0 [dBm] from the gNB emulator.
The calibration procedure compensates the system for the subsequent test procedure keeping the dynamic range of the system and the test procedure as below:
· When the target RSRP level is Xt [dBm], transmit DL-signal with the power setting Xset_t [dBm] from the gNB emulator.

Xset_t = Xset0 + (Xt – Xref)





6.1.4
Requirements for timer tolerances

The timer tolerances specified for the test environment in this subclause apply to all Signalling test cases defined in TS 38.523-1 [12] unless otherwise specified 

All the timers used during testing are within a tolerance margin given by the equation below. If for a specific test a different tolerance value is required, then this should be specified in the relevant test document (i.e. the document where the test is described).

Timer tolerance = 10%.

<End>

