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<< Start of changes >>

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. 


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" and "multiple 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


Set calibrated power level at the centre of the QZ for each polarization individually.
Before starting the test, 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 reasonable link budget.

Hence an Rx-beam peak search needs to be performed as per the measurement procedure in [15], which is necessary to meet the side conditions required to guarantee the RSRP accuracies specified in [13].

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 preambles in SA modes.
Hereafter, the condition with which the test system can provide a wide enough dynamic range to perform the test scenarios is called "RSRP-level condition" and defined as :

· When signal level calibrated with a reference antenna conventionally (only for single-cell test cases):

The RSRP reported from the DUT is within [±10dB] of expected RSRP mentioned in Table 6.2.2.2-1. 

· When signal level calibrated with the RSRP-based calibration

Before starting the tests, Rx-beam peak directions need to be measured according to the measurement procedure in [15]. 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.
If Rx-beam peak directions are identical:

Here, the Rx-beam peak directions are decided to be ‘identical’, if the detected beam peak positions are within +/-1 measurement grid shift.

1.
Set the UE in test fixture so that the Rx-beam peak directs towards the measurement antenna direction.
2.
Make the DUT report SS-RSRP levels at all the frequencies to be used in test scenarios while setting the downlink SS power at the centre of quiet zone to -86dBm/SCS. Here, the SS-RSRP reported levels are denoted as : PRSRP(f).

3.
Calculate ‘∆’ w.r.t all the frequencies by the equation : ∆(f) = PRSRP(f) + 86, which should be used to adjust the absolute threshold values(=THabs) to be sent to the DUT in signalling as : THsig(f) = THabs + ∆(f). 
Editor’s Note:
The following original procedure shall be replaced with the above procedure at least in cases where Rx-beam peak directions for all the operating bands are identical.
Level 1 Beam-search-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). Two main approaches can be used in Level 1 Beam-search:


Approach 1


UE vendor declares the direction in which the measurement has to be made

a.
This may be the boresight direction of any of the antenna panels on the DUT which has the best antenna gain, hence giving best dynamic range in all frequencies to be used in the test scenarios.


Approach 2


In case UE vendor gives no declaration

-
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 RSRP reported values which fulfil the "RSRP-level condition" in all the frequencies to be used in the test scenarios.
2.
Wait for the beam to be formed (dwell time = [30sec]).

3.
If the DUT reported  for all the frequencies to be used in the test scenarios RSRP which fulfils the "RSRP-level condition", 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 for all the frequencies to be used in the test scenarios RSRP which fulfils the "RSRP-level condition", then DUT exits first stage of beam-search moving on to the Level 2 Beam-search.

Level 2 Beam-search-Coarse:

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 which fulfils the “RSRP-level condition” in all frequencies to be used in the test scenarios, 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 which fulfills the “RSRP-level condition” in all frequencies to be used in the test scenarios.

7.
If DUT still fails to report the desired RSRP, Level 3 Beam-search is started.

Level 3 Beam-search-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 which fulfills the “RSRP-level condition” in all frequencies to be used in the test scenarios.
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 suitable position corresponding to the RSRP fulfilling the “RSRP-level condition” in all frequencies to be used in the test scenarios, the reported level denoted as Xref(f) [dBm], while transmitting DL-signal with the maximum 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(f) [dBm] from the gNB emulator.

Xset_t(f) = Xset0 + (Xt – Xref(f))   Here, ‘f’ denotes the frequencies to be used in the test scenarios.
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%.

<< Unchanged sections omitted >>
6.2.2.2
Signal Levels for OTA testing

The power levels defined in this section are based on the following assumptions:

-
For EN-DC, no more than one E-UTRA cell is configured in the test case


-
AWGN is not configured in the test case

For NR FR2 cell, the downlink power settings in Table 6.2.2.2-1 are used unless otherwise specified in a test case.

Table 6.2.2.2-1: Default Downlink power levels for FR2 NR cell (50MHz - 400MHz)

	
	SCS(kHz)
	Unit
	Channel bandwidth

	
	
	
	50MHz
	100MHz
	200MHz
	400MHz

	Channel BW Power
	60
	dBm
	Not used
	Not used 
	Not used 
	Not used 

	
	120
	dBm
	[-60]
	[-57]
	[-57]
	[-57]

	SS/PBCH

SSS EPRE
	All
	dBm/SCS
	[-86]
	[-86]
	[-86]
	[-86]

	Note 1:
The channel bandwidth powers are informative, based on [-86] dBm/SCS SS/PBCH SSS EPRE, then scaled according to the number of RBs and rounded to the nearest integer dBm value. Full RE allocation with no boost or deboost is assumed in 50MHz and 100MHz channel bandwidth. The channel bandwidth of 200MHz and 400MHz is assumed to use reduced RE allocation, where the total RE allocation is less than or equal to 100MHz.
Note 2:
The power level is specified at the centre of quiet zone.
Note 3:

DL level is applied only for 120kHz of the Subcarrier Spacing configuration (µ) with the same power spectrum density.


The default settings of suitable cells and non-suitable cells for NR are specified in table 6.2.2.2-2.

Cells which are expected to be undetectable for UE under test shall fulfil the condition of non-suitable "Off" cell in table 6.2.2.2-2.

Table 6.2.2.2-2: Default settings of suitable / non-suitable FR2 NR cells

	Power level type
	NR
(Note 1-3)

	
	Unit
	Power level

	Serving cell
	dBm/SCS
	[-86]

	Suitable neighbour intra-frequency cell
	dBm/SCS
	[-97]

	Suitable neighbour inter-frequency cell
	dBm/SCS
	[-97]

	Non-suitable cell
	dBm/SCS
	[-108]

	Non-suitable "Off" cell
	dBm/SCS
	[-139]

	Note 1:
The power level is specified in terms of SS/PBCH SSS EPRE instead of RSRP as RSRP is a measured value and cannot be directly controlled by the SS.

Note 2:
The power level is specified at the centre of quiet zone.

Note 3:
DL level is applied only for 120kHz of the Subcarrier Spacing configuration (µ) with the same power spectrum density.


For E-UTRA cell in EN-DC with FR2 NR, since the LTE OTA link is uncalibrated in the signalling test setup, the table 6.2.2.2-3 provides only suggestive value. It is left to the TE vendor to ensure that LTE cell power level fulfils the cell selection criteria.
Table 6.2.2.2-3: Default Downlink power levels

	
	Unit
	Channel bandwidth

	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Number of RBs
	
	6
	15
	25
	50
	75
	100

	Channel BW Power
	dBm
	-77
	-73
	-71
	-68
	-66
	-65

	RS EPRE
	dBm/15kHz
	-96
	-96
	-96
	-96
	-96
	-96

	Note 1:
The channel bandwidth powers are informative, based on -96 dBm/15kHz RS_EPRE, then scaled according to the number of RBs and rounded to the nearest integer dBm value. Full RE allocation with no boost or deboost is assumed.
Note 2:
The power level is specified at the centre of quiet zone.


The default settings of suitable cells and non-suitable cells for E-UTRA in EN-DC with FR2 NR are specified in table 6.2.2.2-4.

E-UTRA Cells in EN-DC with FR2 NR which are expected to be undetectable for UE under test shall fulfil the condition of non-suitable "Off" cell in table 6.2.2.2-4.

Table 6.2.2.2-4: Default settings of suitable / non-suitable E-UTRA cells in EN-DC with NR FR2

	Power level type
	E-UTRAN
(Note 1-2)

	
	Unit
	Power level

	Serving cell
	dBm/15KHz
	-96

	Suitable neighbour intra-frequency cell
	dBm/15KHz
	TBD

	Suitable neighbour inter-frequency cell
	dBm/15KHz
	TBD

	Non-suitable cell
	dBm/15KHz
	TBD

	Non-suitable "Off" cell
	dBm/15KHz
	TBD

	Note 1:
The power level is specified in terms of SS/PBCH SSS EPRE instead of RSRP as RSRP is a measured value and cannot be directly controlled by the SS.
Note 2:
The power level is specified at the centre of quiet zone.


<< Unchanged sections omitted >>
Annex B (normative): Permitted test methods For OTA Testing

B.1
General

Editor's Note: The working assumption is that the DFF or IFF based OTA test methodologies defined in clause 5.2.1 and 5.2.3 respectively of TR 38.810 [22] should be used for Signalling test. But the calibration method could be different from the one assumed in TR 38.810 [22], i.e. the RSRP-based calibration can be used instead of the original calibration using a reference antenna with a pre-known gain.  The exact text of Annex B is TBD.

<< End of changes >>
