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<Start of modified section 1>
[bookmark: _Toc21354238][bookmark: _Toc27749878]6.2	Reference test conditions
[bookmark: _Toc21354239][bookmark: _Toc27749879]6.2.1	Physical Channel Allocations
[bookmark: _Toc21354240][bookmark: _Toc27749880]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.
[bookmark: _Toc21354241][bookmark: _Toc27749881]6.2.1.2	Downlink physical channels and physical signals
In general for signalling test cases the power allocation for downlink physical channels and signals is specified in relation to a reference cell power.
Unless specifically specified otherwise in a signalling test case prose, all cells use only one beam.
In case of only one beam per cell this reference cell power is the EPRE of the secondary synchronization signal (SSS) and referred to as “SS/PBCH SSS EPRE”.
In case of more than one beam per cell the power levels of the different SS/PBCH blocks may be different what makes it difficult to specify the EPREs of other physical channels and signals relative to the EPRE of any SSS. Therefore for multiple beams test cases the power levels are specified relative to the reference cell power.
For single beam per cell test cases the power allocation of downlink physical channels for signalling test cases is specified in table 6.2.1.2-1, for multiple beams per cell test cases the power allocation is specified in table 6.2.1.2-2.
Table 6.2.1.2-1: Power allocation for OFDM symbols and reference signals for signalling test cases (single beam)
	Parameter
	Unit
	Value
	Comment

	SSS transmit power 
	dBm/SCS
	Test specific (Note 1)
	referred to as “SS/PBCH SSS EPRE”

	EPRE ratio of PSS to SSS
	dB
	0
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	0
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0
	

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0
	

	EPRE ratio of PDSCH DMRS to SSS
	dB
	0
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	-3
	To reduce interference from PDSCH of intra-frequency neighbour cells.

	EPRE ratio of PTRS to PDSCH
	dB
	3
	i.e. the EPRE ratio of PTRS to SSS is 0dB

	Note 1:	Power level chosen to align with cell power level as specified in clause 6.2.2.



Table 6.2.1.2-2: Power allocation for OFDM symbols and reference signals for signalling test cases (multiple beam)
	Parameter
	Unit
	Value
	Comment

	Reference cell power EPRECellRef
	dBm/SCS
	Test specific (Note 1)
	

	EPRE ratio of SSSSSB#N to EPRECellRef
	dB
	Test specific (Note 2)
	power of SSS within SSB with index N

	EPRE ratio of PSSSSB#N to SSSSSB#N
	dB
	0
	power of PSS within SSB with index N

	EPRE ratio of PBCH DMRSSSB#N to SSSSSB#N
	dB
	0
	power of PBCH DMRS within SSB with index N

	EPRE ratio of PBCHSSB#N to PBCH DMRSSSB#N
	dB
	0
	power of PBCH within SSB with index N

	EPRE ratio of PDCCH DMRS to EPRECellRef
	dB
	0
	(Note 3)

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0
	

	EPRE ratio of PDSCH DMRS to EPRECellRef
	dB
	0
	(Note 3)

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	-3
	To reduce interference from PDSCH of intra-frequency neighbour cells.

	EPRE ratio of PTRS to PDSCH
	dB
	3
	i.e. the EPRE ratio of PTRS to EPRECellRef is 0dB

	EPRE ratio of CSI-RSN to EPRECellRef
	dB
	Test specific (Note 2)
	power of CSI-RS with index N;
CSI-RS configured if required by a test case in TS 38.523-1 [12]

	Note 1:	Power level chosen to align with cell power level as specified in clause 6.2.2.
Note 2:	Test cases may specify “OFF” in which case the attenuation shall result in an absolute EPRE value being equal or less than the power level specified for a non-suitable "Off" cell in clause 6.2.2.
Note 3:	In general the UE cannot distinguish from which beam DL data is sent  PDCCH and PDSCH are considered as cell specific rather than beam specific.



6.2.1.3	Sidelink physical channels and physical signals
In general for signalling test cases the power allocation for sidelink physical channels and signals is specified in relation to a reference NR-SS-UE power. 
The power allocation of sidelink physical channels for signalling test cases is specified in table 6.2.1.3-1.
Table 6.2.1.3-1: Power allocation for OFDM symbols and reference signals for signalling test cases
	Parameter
	Unit
	Value
	Comment

	Reference NR-SS-UE power EPRENRSSUERef
	dBm/SCS
	Test specific (Note 1)
	

	EPRE ratio of S-SSS to EPRENRSSUERef
	dB
	Test specific (Note 2)
	Power of S-SSS within S-SSB
S-SSB configured if required by a test case in TS 38.523-1 [12]

	EPRE ratio of S-PSS to S-SSS
	dB
	0
	Power of S-PSS within S-SSB
S-SSB configured if required by a test case in TS 38.523-1 [12]

	EPRE ratio of PSBCH DMRS to S-SSS
	dB
	0
	Power of PSBCH DMRS within S-SSB
S-SSB configured if required by a test case in TS 38.523-1 [12]

	EPRE ratio of PSBCH to PSBCH DMRS
	dB
	0
	Power of PSBCH within S-SSB
S-SSB configured if required by a test case in TS 38.523-1 [12]

	EPRE ratio of PSCCH DMRS to EPRENRSSUERef
	dB
	0
	

	EPRE ratio of PSCCH to PSCCH DMRS
	dB
	0
	

	EPRE ratio of PSSCH DMRS to EPRENRSSUERef
	dB
	0
	

	EPRE ratio of PSSCH to PSSCH DMRS
	dB
	0
	

	EPRE ratio of PSFCH to PSSCH
	dB
	0
	

	EPRE ratio of SL CSI-RS to EPRENRSSUERef
	dB
	Test specific (Note 2)
	Power of SL CSI-RS;
SL CSI-RS configured if required by a test case in TS 38.523-1 [12]

	EPRE ratio of SL PT-RS to PSSCH
	dB
	0
	

	Note 1:	Power level chosen to align with NR-SS-UE power level as specified in clause 6.2.2.
Note 2:	Test cases may specify “OFF” in which case the attenuation shall result in an absolute EPRE value being equal or less than the power level specified for a "Off" NR-SS-UE in clause 6.2.2.



[bookmark: _Toc21354242][bookmark: _Toc27749882]6.2.2	Signal levels
[bookmark: _Toc21354243][bookmark: _Toc27749883]6.2.2.1	Signal Levels for conducted testing
This section applies to the test cases, which use conducted testing for each configured cell or each configured NR-SS-UE.
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
	-63
	-60
	-58
	-57
	-56

	
	30
	dBm
	-67
	-63
	-61
	-60
	-59

	
	60
	dBm
	N/A
	-67
	-65
	-63
	-62

	SS/PBCH
SSS EPRE
	All
	dBm/SCS
(Note 3)
	-88
	-88
	-88
	-88
	-88

	Note 1:	The channel bandwidth powers are informative, based on -88 dBm/ SCS(SubCarrier Spacing) 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 () with the same power spectrum density of -88 dBm/SCS(SubCarrier Spacing).



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
	90MHz
	100MHz

	Channel BW Power
	15
	dBm
	-55
	-54
	-53
	N/A
	N/A
	N/A
	N/A

	
	30
	dBm
	-58
	-57
	-56
	-55
	-54
	-53
	-53

	
	60
	dBm
	-61
	-60
	-59
	-58
	-57
	-56
	-56

	SS/PBCH
SSS EPRE
	All
	dBm/SCS
(Note 3)
	-88
	-88
	-88
	-88
	-88
	-88
	-88

	Note 1:	The channel bandwidth powers are informative, based on -88dBm/SCS(SubCarrier Spacing) 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 () with a power spectrum density of -88dBm/SCS(SubCarrier Spacing).



With simultaneous transmission of 24 RBs, a maximum of -78dBm/SCS SS/PBCH SSS EPRE can be allocated as cell power level.
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/SCS
	-88
	Table 6.2.2.1-1 [2]

	Suitable neighbour intra-frequency cell
	dBm/SCS
	-94
	Table 6.2.2.1-1 [2]

	Suitable neighbour inter-frequency cell
	dBm/SCS
	-99
	Table 6.2.2.1-1 [2]

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

	Non-suitable "Off" cell
	dBm/SCS
	≤ -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 Full RE allocation with no boost or deboost is assumed. 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 () with the same power spectrum density of -88dBm/SCS.
Note 4:	The default settings assume that the UE is making relative measurements of neighbour cells compared to the serving cell.



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 -115 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/SCS] 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.
For NR-SS-UE, the sidelink power settings in Table 6.2.2.1-5 is used unless otherwise specified in a test case.
Table 6.2.2.1-5: Default settings of NR-SS-UE power and signal level uncertainty
	Power level type
	NR-SS-UE
(Note 1)
	Absolute signal level uncertainty for each NR-SS-UE 

	
	Unit
	Power level
	

	NR-SS-UE (default value)
	dBm/15kHz
	-85
	+/-3 dB

	NR-SS-UE ("Off")
	dBm/15kHz
	≤ -145
	+/-3 dB

	Note 1:	The power level is specified at each Rx antenna of the UE under test.



6.2.2.1.1	Measurement accuracy and side conditions
RSRP measurement accuracy in RRC_CONNECTED state is specified in table 6.2.2.1.1-1, derived from TS 38.133 [13] clauses 10.1.2 and 10.1.4 selecting Normal condition with maximum Io less than -50 dBm/BWChannel. The ranges and side conditions in TS 38.133 [13] clauses 10.1.2 and 10.1.4 apply. This measurement accuracy is applicable to connected mode test cases specified in TS 38.523-1 [12]. For the serving cell and suitable neighbour cells, the following side conditions shall be satisfied including the effect of signal level uncertainty.
- RSRP  -124 dBm
- RSRP Ês/Iot > -6 dB
- Io: 117.5 dBm/SCS for 15kHz SCS and -114.5 dBm/SCS for 15kHz SCS dBm/SCS … -50 dBm/BWChannel (for absolute and relative RSRP measurement accuracy).
RSRP measurement accuracy in RRC_CONNECTED state is specified in table 6.2.2.1.1-1, derived from TS 38.133 [13] clauses 10.1.2 and 10.1.4 selecting Normal condition.
Table 6.2.2.1.1-1: RSRP measurement accuracy in RRC_CONNECTED state
	
	Absolute RSRP measurement accuracy
	Relative RSRP measurement accuracy

	Intra-frequency
	+/-8 dB
	+/-3 dB

	Inter-frequency
	+/-8 dB
	+/-4.5 dB


<End of modified section 1>
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