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<Start of change >

6
Test environments for Signalling test

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, 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. After finding the optimum UE orientation according to 6.1.3.3, the calibration procedure shall be performed according to:

· For FR2 NR single-cell test cases : the calibration procedure in 6.1.3.4 or 5.2.1.3.1/5.2.3.3.1 of TR38.810[24].
· For FR2 NR multiple-cell test cases : the calibration procedure in 6.1.3.4.
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. The  RSRP based feedback mechanism is described below for that purpose :

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

-
Set the UE in the test fixture in the chamber. Rotate the UE with step size of [5] degrees to search for a suitable direction for test which maximises reported RSRP.

Once this direction is identified using the above procedure, move UE to that direction to start the tests.
6.1.3.4
RSRP Based Calibration Procedure

Before starting the test, the RSRP levels recognized by the UE need to be calibrated in order to firmly compare two RSRP levels with a threshold or to firmly compare two RSRP levels each other. The RSRP based calibration procedure is described below :
· Get an RSRP measurement report from the UE, where the reported level is denoted as Xref [dBm], while transmitting DL-signal with the power setting Xset0 [dBm] from the gNB emulator.
· 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%.

6.2
Reference test conditions

<Unchanged text skipped >

6.2.2.2
Signal Levels for OTA testing

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



-
AWGN is not configured in the test case
Table 6.2.2.2-0 specifies the measurement point for FR2 NR power-level definition in this section.
Table 6.2.2.2-0: Measurement point of default FR2 NR powers
	Test cases
	Measurement point of default powers

	single-cell test cases
	Rx-antennas of a DUT

or

RSRP measurement point in a DUT

	multiple-cell test cases
	RSRP measurement point in a DUT


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
	-66
	-63
	[-60]
	NA

	
	120
	dBm
	-69
	-66
	[-63]
	[-60]

	SS/PBCH

SSS EPRE
	All
	dBm/SCS
	-95
	-95
	[-95]
	[-95]

	Note 1:
The channel bandwidth powers are informative, based on -95 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.
Note 2:
The power level is specified at each UE Rx antenna.


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 1-2)

	
	Unit
	Power level

	Serving cell
	dBm/SCS
	-95

	Suitable neighbour intra-frequency cell
	dBm/SCS
	TBD

	Suitable neighbour inter-frequency cell
	dBm/SCS
	TBD

	Non-suitable cell
	dBm/SCS
	TBD

	Non-suitable "Off" cell
	dBm/SCS
	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 each UE Rx antenna.


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 each UE Rx antenna.


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
	NR
(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 each UE Rx antenna.


6.2.3
Default test frequencies

<End of change >

