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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

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

6.1.3.1
Measurement setup
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The key aspects of the baseline setup are:

-
Test is conducted in an anechoic chamber

-
The test shall be performed in the radiative near field or in the far field
-
The minimum measurement distance R is defined according to the following formula, where D is the DUT radiating aperture, and λ is the wavelength : 
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-
Single dual-polarized measurement antenna or multiple dual-polarized measurement antennas directed at the DUT
-
A positioning system such that the angle between the dual-polarized measurement antenna(s) and the DUT has at least two axes of freedom
-
Together with the DUT, a capability to achieve a specific isolation between two nominally orthogonal paths from the dual-polarized antenna(s) to the DUT, enabling Rank 2 transmission.
-
For setups intended for measurements in non-standalone (NSA) mode with 1UL configuration, an LTE link antenna is used to provide the LTE link to the DUT

-
The LTE link antenna provides a stable LTE signal without precise path loss or polarization control

Applicability Criteria:
 When both of D size and dynamic range criteria are met, the system is applicable.

-
Regarding D size (radiating aperture or device size):
-
In case a radiative near field testing methodology is used:
-
The system applies at least to DUTs with a device size of D ≤ 15cm with no manufacturer declaration.

-
In case a test system is used that leverages the permitted methods for UE RF, i.e. DFF and IFF: 
-
The same applicability criteria as in Clause 5.2 of TR38.810 apply.

Regarding dynamic range :
· The number of distinguishable levels M is more than or equal to the minimum required value [image: image4.png]


.
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Figure 6.1.3.1-1  Signalling-test setup with single dual-polarized measurement antenna
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Figure 6.1.3.1-2  Signalling-test setup with multiple dual-polarized measurement antennas

6.1.3.2
RF-connection procedure
In signalling testing, the following points determines whether test cases can be carried out or not.

· Whether it is possible to cause intentionally the NR-measurement-reporting events (A1-A6, B1-B2)  by changing signal power or signal quality over the air
· The measurement results which can cause the NR-measurement-reporting events (A1-A6, B1-B2) are RSRP, RSRQ and RS-SINR.  So it is necessary to secure distinguishable RSRP-level differences.  Here, RSRP-level means SS-RSRP or CSI-RSRP.
· The test setup needs to provide a DUT with more than or equal to [image: image8.png]


 different RSRP-levels which can be firmly distinguished by the DUT, where [image: image10.png]


 is the minimum number of distinguishable RSRP-levels required to perform all the NR signalling test cases. Here, [image: image12.png]


 is defined as [TBD].
6.1.3.3
RF-connection procedure
The procedure to establish RF connections between the DUT and the signalling test system is as the following.
1. Get SS-RSRP or CSI-RSRP reported w.r.t each gNB while changing the angles with all the gNB signals to be used in scenarios transmitted, so that we find the angle where the smallest SS-RSRP or CSI-RSRP values among all the gNBs shall be the maximum. All the signalling testing shall be performed with the downlink signals injected at the DUT from the identified direction.

2. For each of the gNB signals, estimate the number of distinguishable RSRP-levels (M) following the procedure in 2.4.1 or 2.4.2. (If the estimated number of distinguishable RSRP-levels M is more than or equal to a specified value Mmin w.r.t all the gNB signals, all the test cases which uses gNB assumed here can be carried out by the measurement setup used.)

3. Start test scenario.

6.1.3.4
Number of distinguishable levels estimation
TBD
6.2
Reference test conditions

6.2.1
Physical Channel Allocations

6.2.1.1
Antennas

If the UE has two or more Rx antennas, the same downlink signal is applied to each one, except if MIMO is tested. All UE Rx antennas shall be connected. 

If the UE has one Rx antenna, the downlink signal is applied to it.
6.2.1.2
Downlink physical channels and physical signals

Power allocation of downlink physical channels for Signalling test cases is specified in table 6.2.1.2-1.

Table 6.2.1.2-1: Power allocation for OFDM symbols and reference signals for Signalling test cases

	Physical Channel
	EPRE Ratio
	Comment

	PBCH
	PBCH = 0 dB
	Absolute EPRE conveyed to DUT by SS-PBCH-BlockPower(38.214 4.1)

	PSS
	PSS = 0 dB
	Absolute EPRE conveyed to DUT by SS-PBCH-BlockPower(38.214 4.1)

	SSS
	SSS = 0 dB
	Absolute EPRE conveyed to DUT by SS-PBCH-BlockPower(38.214 4.1)

	PDCCH
	PDCCH = 0 dB
	0dB EPRE ratio to SSS

	PDCCH DM-RS
	PDCCH DM-RS = 0dB
	0dB EPRE ratio to SSS

	PDSCH
	PDSCH = -3 dB
	To reduce interference from PDSCH of intra-frequency neighbour cells.

Conveyed to DUT by Pc as EPRE ratio to CSI-RS (38.214 5.2.2.3.1)

	PDSCH DM-RS
	PDSCH DM-RS = 0dB
	0dB EPRE ratio to SSS

	PDSCH PT-RS
	PDSCH PT-RS=0dB
	0dB EPRE ratio to SSS (38.214 4.1) (Note 1)

	PBCH DM-RS
	PBCH DM-RS = 0dB
	0dB EPRE ratio to SSS (38.214 4.1)

	CSI-RS
	CSI-RS = 0dB
	Conveyed to DUT by Pc_SS as EPRE ratio to SS/PBCH block (38.215 5.2.2.3.1)

(Note 1)

	Note 1:
CSI-RS configured if the test cases defined in 38.523-1 [12] requires


6.2.2
Signal levels

6.2.2.1
Signal Levels for conducted testing

The power levels defined in this section are based on the assumption that the SS uncertainty and RSRP measurement accuracy should be similar to LTE when the active Bandwidth Part per serving cell is configured with a maximum of 20MHz.

Editor’s note: Once RAN4 has defined the UE RSRP measurement accuracy, the power levels defined in this section need to be adapted.

For NR FR1 cell, the downlink power settings in Table 6.2.2.1-1 and 6.2.2.1-2 are used unless otherwise specified in a test case.

Table 6.2.2.1-1: Default Downlink power levels for FR1 NR cell (5MHz – 25MHz)

	
	SCS(kHz)
	Unit
	Channel bandwidth

	
	
	
	5MHz
	10MHz
	15MHz
	20MHz
	25MHz

	Channel BW Power
	15
	dBm
	-60
	-57
	-55
	-54
	-53

	
	30
	dBm
	-61
	-57
	-55
	-54
	-53

	
	60
	dBm
	N/A
	-58
	-56
	-54
	-53

	SS/PBCH

SSS EPRE
	All
	dBm/15kHz

(Note 3)
	[-85]
	[-85]
	[-85]
	[-85]
	[-85]

	Note 1:
The channel bandwidth powers are informative, based on [-85 ]dBm/15kHz 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.

Note 3:
DL level is applied for any of the Subcarrier Spacing configuration (
[image: image13.wmf]m

) with the same power spectrum density of [-85] dBm/15kHz.


Table 6.2.2.1-2: Default Downlink power levels for FR1 NR cell (30MHz – 100MHz)

	
	SCS(kHz)
	Unit
	Channel bandwidth

	
	
	
	30MHz
	40MHz
	50MHz
	60MHz
	80MHz
	100MHz

	Channel BW Power
	15
	dBm
	-52
	-51
	-50
	N/A
	N/A
	N/A

	
	30
	dBm
	-52
	-51
	-50
	-49
	-48
	-47

	
	60
	dBm
	-52
	-51
	-50
	-49
	-48
	-47

	SS/PBCH

SSS EPRE
	All
	dBm/15kHz

(Note 3)
	[-85]
	[-85]
	[-85]
	[-85]
	[-85]
	[-85]

	Note 1:
The channel bandwidth powers are informative, based on [-85]dBm/15kHz 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.

Note 3:
DL level is applied for any of the Subcarrier Spacing configuration (
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) with the same power spectrum density of [-85]dBm/15kHz.


The default settings of suitable cells and non-suitable cells for NR are specified in table 6.2.2.1-3.

Cells which are expected to be undetectable for UE under test shall fulfil the condition of non-suitable "Off" cell in table 6.2.2.1-3.

Table 6.2.2.1-3: Default settings of suitable / non-suitable cells

	Power level type
	NR
(Note 1-3)
	E-UTRAN

	
	Unit
	Power level
	

	Serving cell
	dBm/15kHz
	[-85]
	Table 6.2.2.1-1 [2]

	Suitable neighbour intra-frequency cell
	dBm/15kHz
	[-91]
	Table 6.2.2.1-1 [2]

	Suitable neighbour inter-frequency cell
	dBm/15kHz
	[-97]
	Table 6.2.2.1-1 [2]

	Non-suitable cell
	dBm/15kHz
	[-115]
	Table 6.2.2.1-1 [2]

	Non-suitable "Off" cell
	dBm/15kHz
	[≤ -145]
	Table 6.2.2.1-1 [2]

	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.

Note 3:
DL level is applied for any of the Subcarrier Spacing configuration (
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) with the same power spectrum density of [-85]dBm/15kHz.


The default signal level uncertainty is specified in table 6.2.2.1-4 for any level specified, unless a tighter uncertainty is specified by a test case in TS 38.523-1 [12].

Table 6.2.2.1-4: SS signal level uncertainty

	
	Absolute signal level uncertainty for each cell
	Relative signal level uncertainty between multiple cells

	Intra-frequency
	+/-[3] dB at each test port
	+/-[3] dB

	Inter-frequency
	+/-[3] dB at each test port
	See Note 1

	Note 1:
For Inter-frequency cells the relative signal level uncertainty between multiple cells is determined by the absolute uncertainty of each cell, and does not have any additional constraint.


SS/PBCH SSS EPRE setting should be equal to or higher than [FFS] dBm except for Non-suitable "Off" cell. The figure is chosen to ensure that for all bands the DL signal is within the RSRP measurement range specified in TS 38.133 [13], taking into account the SS default absolute signal level uncertainty.

NOTE:
(The power spectral density of a white noise source; specified in TS 38.133 [13]) can be assumed to be -Infinity [dBm/15kHz] for all intra and inter frequency test cases. It is applicable to both idle mode and connected mode in TS 38.523-1 [12], unless otherwise specified in specific test cases.

6.2.2.2
Signal Levels for OTA testing

As described in 6.1.3.2, it is necessary to secure a dynamic range to have more than the minimum number of distinguishable RSRP-levels, which is one of the required signal-level conditions.
Editor’s Note: Table 6.2.2.2-1 or Table 6.2.2.2-2 shall be adopted.
Table 6.2.2.2-1  RSRP levels to be used in scenario description
	No.
	RSRP-level expression to be written on scenarios
	Power density
[dBm/Hz]
	SCS = 60kHz
[dBm/60kHz]
	SCS = 120kHz
[dBm/120kHz]
	SCS = 240kHz
[dBm/240kHz]

	1
	[TBD] dBm/SCS
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	2
	[TBD] dBm/SCS
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	3
	[TBD] dBm/SCS
	[TBD]
	[TBD]
	[TBD]
	[TBD]
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Table 6.2.2.2-2  RSRP levels to be used in scenario description
	No.
	RSRP-level expression to be written on scenarios
	Power density
[dBm/Hz]
	SCS = 60kHz
[dBm/60kHz]
	SCS = 120kHz
[dBm/120kHz]
	SCS = 240kHz
[dBm/240kHz]

	1
	RSRP_LEVEL1
	variable
	variable
	variable
	variable

	2
	RSRP_LEVEL2
	variable
	variable
	variable
	variable

	3
	RSRP_LEVEL3
	variable
	variable
	variable
	variable
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<End of change >
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