

	
3GPP TSG-RAN5 Meeting #102	R5-241365
Athens, Greece, 26th Feb 2024 - 1st Mar 2024
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.508-1
	CR
	3095
	rev
	-
	Current version:
	18.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Test environment definition for GERAN in Conducted and OTA Environment

	
	

	Source to WG:
	Anritsu EMEA Ltd

	Source to TSG:
	R5

	
	

	Work item code:
	TEI15_Test, 5GS_NR_LTE-UEConTest
	
	Date:
	2024-02-16

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	Update GERAN Signal levels in Conducted and OTA environment

	
	

	Summary of change:
	Updated GERAN Signal levels in Conducted and OTA environment

	
	

	Consequences if not approved:
	GERAN environment will not be defined for NR<>GERAN tests

	
	

	Clauses affected:
	6.1, 6.2.2.1, 6.2.2.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	





<Start of  Change>
[bookmark: _Toc21354228][bookmark: _Toc27749868]6	Test environments for Signalling test
[bookmark: _Toc21354229][bookmark: _Toc27749869]6.1	Requirements of test equipment
[bookmark: _Toc21354230][bookmark: _Toc27749870]6.1.1	Requirements common for conducted and OTA tests
The requirements of test equipment specified in this subclause apply to Signalling test cases defined in TS 38.523-1 [12], in addition to the common requirements of test equipment specified in clause 4.2 of this specification.
Test equipment shall be able to simulate cells of Radio Access Technologies NR, E-UTRA, and UTRA, and GERAN. The number of cells to be simulated simultaneously by the test equipment shall not exceed the resources specified in Table 6.1-1
Table 6.1-1: Maximum resources in terms of number / configuration of cells to be simulated simultaneously in a test setup
	Simulation of
	Max. number of cells 
(NR)
	Max. number of cells 
(E-UTRA)
	Max. number of cells 
(UTRA)

	
	Conducted
	OTA(FR1+FR2)
	OTA(FR2)
	Conducted
	OTA
	Conducted
	OTA

	NR single-mode networks (FDD or TDD)
	4 cells
	4 cells
	4 cells
	n/a
	n/a
	n/a
	n/a

	NR dual-mode networks (FDD and TDD)
	4 cells
	4 cells
	4 cells
	n/a
	n/a
	n/a
	n/a

	NR networks involving Carrier Aggregation
	4 cells
	4 cells
	4 cells
	n/a
	n/a
	n/a
	n/a

	NR dual connectivity (NR-DC)
	4 cells
	4 cells
	4 cells
	n/a
	n/a
	n/a
	n/a

	NR dual connectivity (EN-DC)
	4 cells
	4 cells
	4 cells
	2 cells
	2 cells
	n/a
	n/a

	NR dual connectivity (EN-DC) involving Carrier Aggregation
	4 cells
	4 cells
	4 cells
	2 cells
	2 cells
	n/a
	n/a

	Mixed E-UTRA / NR networks
	4 cells
	4 cells
	4 cells
	2 cells
	2 cells
	n/a
	n/a

	Mixed UTRA / NR networks
	4 cells
	4 cells
	4 cells
	n/a
	n/a
	2 cells
	2 cells

	Note 1:	No differentiation between cell configuration types (as defined in clause 6.3.1) here, because these types are only relevant to specific test cases and their TTCN-3 implementation.
Note 2:	Only network scenarios specified in clauses 4.4.1 and 6.3.2.1 have been covered.
Note 3:	In case of Carrier Aggregation, each cell can act as a SpCell, an SCell, or a standalone cell (not used as a CA component carrier).
Note 4:	In order to support test case requirements for conducted and OTA test methods, the number of active cells at any given time should be minimised in order to ensure maximum re use of SS Tx/Rx resources.



	Simulation of
	Max. number of cells 
(NR)
	Max. number of cells 
(E-UTRA)
	Max. number of cells 
(UTRA)
	Max. number of cells 
(GERAN)

	
	Conducted
	OTA(FR1+FR2)
	OTA(FR2)
	Conducted
	OTA
	Conducted
	OTA
	Conducted
	OTA

	NR single-mode networks (FDD or TDD)
	4 cells
	4 cells
	4 cells
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	NR dual-mode networks (FDD and TDD)
	4 cells
	4 cells
	4 cells
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	NR networks involving Carrier Aggregation
	4 cells
	4 cells
	4 cells
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	NR dual connectivity (NR-DC)
	4 cells
	4 cells
	4 cells
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	NR dual connectivity (EN-DC)
	4 cells
	4 cells
	4 cells
	2 cells
	2 cells
	n/a
	n/a
	n/a
	n/a

	NR dual connectivity (EN-DC) involving Carrier Aggregation
	4 cells
	4 cells
	4 cells
	2 cells
	2 cells
	n/a
	n/a
	n/a
	n/a

	Mixed E-UTRA / NR networks
	4 cells
	4 cells
	4 cells
	2 cells
	2 cells
	n/a
	n/a
	n/a
	n/a

	Mixed UTRA / NR networks
	4 cells
	4 cells
	4 cells
	n/a
	n/a
	2 cells
	2 cells
	n/a
	n/a

	Mixed GERAN / NR networks
	4 cells
	4 cells
	4 cells
	n/a
	n/a
	n/a
	n/a
	2 cells
	2 cells

	Note 1:	No differentiation between cell configuration types (as defined in clause 6.3.1) here, because these types are only relevant to specific test cases and their TTCN-3 implementation.
Note 2:	Only network scenarios specified in clauses 4.4.1 and 6.3.2.1 have been covered.
Note 3:	In case of Carrier Aggregation, each cell can act as a SpCell, an SCell, or a standalone cell (not used as a CA component carrier).
Note 4:	In order to support test case requirements for conducted and OTA test methods, the number of active cells at any given time should be minimised in order to ensure maximum re use of SS Tx/Rx resources.



Exceptions to the requirements outlined above are possible but need special evidence to be provided explicitly in the test case prose and should be allowed only if the test case purpose cannot be met otherwise.
Due to limited power level range for FR2 OTA test methods, when defining test cases requirements, care shall be taken to ensure that the number of active cells is minimised as this has an impact to have distinguishable power level difference. Cells that are used in initial parts of test cases and are no longer required for the rest of the procedure shall be clearly defined as Non-suitable "Off" cell to facilitate re use of SS Tx/Rx resources.
[bookmark: _Hlk73026419]NR FR2 signal levels are defined along with a calibration procedure as well as uncertainty. Therefore, maximum 4 FR2 OTA Cells can be configured and activated including the test cases involving idle or connected mode measurements.
NR FR1+FR2 OTA calibration procedure is undefined which does not restrict to configure maximum 4 FR1+FR2 OTA cells. However, caution must be taken as specified in clause 6.2.2.2.3.
E-UTRA OTA calibration procedure is undefined which does not restrict to configure maximum 2 E-UTRA OTA cells. However, caution must be taken as specified in clause 6.2.2.2.4.
UTRA OTA calibration procedure is undefined which does not restrict to configure maximum 2 UTRA OTA cells. However, caution must be taken as specified in clause 6.2.2.2.5.
GERAN OTA calibration procedure is undefined which does not restrict to configure maximum 2 GERAN OTA cells. However, caution must be taken as specified in clause 6.2.2.2.6.

[bookmark: _Toc21354231][bookmark: _Toc27749871]6.1.2	Requirements for conducted test method
No requirements are specified in addition to the common requirements described in clause 4.2 and clause 6.1.1.
[bookmark: _Toc21354232][bookmark: _Toc27749872]6.1.3	Requirements for OTA test method
[bookmark: _Toc21354233][bookmark: _Toc27749873]6.1.3.1	General
Editor’s Note: The UE pre-configuration mentioned below to disable UL Tx diversity schemes shall be voided once a test methodology solution to minimize spectral flatness artefacts between TE and UE over all test points is defined.
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.
Clause 6.1.3.2 describes a sample OTA measurement test setup and clause 6.1.3.3 describes approaches to select a UE orientation.
For conformance testing using the OTA test environment, the UE under test shall be pre-configured with UL Tx diversity schemes disabled to account for single polarization System Simulator (SS) in the test environment. The UE under test may transmit with dual polarization. This approach also applies to calibration stage..
[bookmark: _Hlk522701160][bookmark: _Toc21354234][bookmark: _Toc27749874]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.
[image: ]
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.
[bookmark: _Toc21354235][bookmark: _Toc27749875]6.1.3.3	Procedure for selecting UE Orientation and for calibration
[bookmark: _Hlk31286797][bookmark: _Hlk31286976]Set calibrated power level at the centre of the quiet zone for each polarization individually [FFS].
Before starting the test, the 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 sufficient link budget.
The UE orientation can be determined by either of the approaches below:
-	Approach 1: UE vendor declares the direction in which the measurement has to be made. In this case, the declaration confirms that the Rx Beam peak conditions in FR2 specified in TS 38.133 [13] Annex B are met 
-	Approach 2: Perform an Rx-beam peak search
For Approach 2 an Rx beam peak search needs to be performed as per the procedure in TS 38.521-2 [15] Annex K, which finds the direction in which Rx Beam peak conditions in FR2 specified in TS 38.133 [13] Annex B are met.
[bookmark: _Hlk31287363]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.
When signal level calibrated with a reference antenna (only applicable to single-cell test cases without thresholds):
-	The RSRP reported from the DUT is within [±FFSdB] 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 determined using Approach 1 or Approach 2 above. Rx beam peak direction may depend on the operating band under test. 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.
-	Rx-beam peak directions are decided to be ‘identical’, if the detected beam peak positions are direct neighbours on the measurement grid.
If Rx-beam peak directions are identical:
1.	Position the UE so that the Rx beam peak direction is aligned towards the measurement antenna.
2.	Make the UE report SS-RSRP at each frequency used in the test scenarios, while setting the downlink SS power at the centre of the quiet zone to -82dBm/SCS. Here, the SS-RSRP reported levels are denoted as PRSRP(f).
3.	Calculate ‘Delta(NRf)’ for each carrier frequency used in the test case, using the equation: Delta(NRf) = PRSRP(f) + 82.
[bookmark: _Toc21354236][bookmark: _Toc27749876]6.1.3.4	Handling of Thresholds
Where a threshold value is specified in the test case (value identified as THtest case) it is signalled to the UE with a value THsig according to table 6.1.3.4-1.
Table 6.1.3.4-1: Handling of signalled threshold values
	Type of Threshold
	Signalled value
	Comment

	Absolute
	THsig(f) = THtest case + Delta(NRf)
	Delta(NRf) value according to the frequency of the cell being compared to the threshold

	Relative, intra-frequency
	THsig(f) = THtest case
	

	Relative, inter-frequency 
	a3-Offset sig = a3-Offset test case + Delta(NRfn) - Delta(NRfp)
	Delta(NRfp) is the Delta value for the SpCell frequency
Delta(NRfn) is the Delta value for the neighbour cell frequency

	Relative, inter-frequency, Event A6
	a6-Offset sig = a6-Offset test case + Delta(NRfn) - Delta(NRfs)
	Delta(NRfs) is the Delta value for the SCell frequency
Delta(NRfn) is the Delta value for the neighbour cell frequency



[bookmark: _Toc21354237][bookmark: _Toc27749877]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%.
[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

	EPRE ratio of PRS to SSS
	dB
	0
	

	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]

	EPRE ratio of PRS to EPRECellRef
	dB
	0(Note 4)
	

	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.
Note 4:	PRS resources independent from number of SSB(s) configured within the Cell. Hence, reference cell power is sufficient to allocate power to PRS



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
	UTRAN

	
	Unit
	Power level
	
	

	Serving cell
	dBm/SCS
	-88
	Table 6.2.2.1-1 [2]
	Table 6.1.1 (FDD) [52]

	Suitable neighbour intra-frequency cell
	dBm/SCS
	-94
	Table 6.2.2.1-1 [2]
	Table 6.1.2 (FDD) [52]

	Suitable neighbour inter-frequency cell
	dBm/SCS
	-99
	Table 6.2.2.1-1 [2]
	Table 6.1.2 (FDD) [52]

	Non-suitable cell
	dBm/SCS
	-115
	Table 6.2.2.1-1 [2]
	Table 6.1.3 (FDD) [52]

	Non-suitable "Off" cell
	dBm/SCS
	≤ -145
	Table 6.2.2.1-1 [2]
	Table 6.1.4 (FDD) [52]

	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.



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

	
	Unit
	Power level
	
	
	

	Serving cell
	dBm/SCS
	-88
	Table 6.2.2.1-1 [2]
	Table 6.1.1 (FDD) [52]
	Table 6.1.10 [52]

	Suitable neighbour intra-frequency cell
	dBm/SCS
	-94
	Table 6.2.2.1-1 [2]
	Table 6.1.2 (FDD) [52]
	n/a

	Suitable neighbour inter-frequency cell
	dBm/SCS
	-99
	Table 6.2.2.1-1 [2]
	Table 6.1.2 (FDD) [52]
	Table 6.1.10 [52]

	Non-suitable cell
	dBm/SCS
	-115
	Table 6.2.2.1-1 [2]
	Table 6.1.3 (FDD) [52]
	Table 6.1.11 [52]

	Non-suitable "Off" cell
	dBm/SCS
	≤ -145
	Table 6.2.2.1-1 [2]
	Table 6.1.4 (FDD) [52]
	Cell is switched-off

	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.



[bookmark: _Toc21354244][bookmark: _Toc27749884]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



[bookmark: _Toc21354245][bookmark: _Toc27749885]6.2.2.2	Signal Levels for OTA testing
6.2.2.2.1	General
This section applies to the test cases, which require at least one of the configured cells to be a FR2 NR cell. 
The following assumption is made for OTA testing:
-	AWGN is not configured in the test case
6.2.2.2.2	Signal Levels for FR2 OTA NR cells
For NR FR2 cell, the downlink power settings in Table 6.2.2.2.2-1 are used unless otherwise specified in a test case.
Table 6.2.2.2.2-1: Default Downlink power levels for FR2 NR cell (50MHz - 400MHz)
	
	SCS(kHz)
	Unit
	Channel bandwidth

	
	
	
	50MHz
	100MHz
	200MHz
	400MHz

	Channel BW Power
	60
	dBm
	FFS
	FFS
	FFS
	FFS

	
	120
	dBm
	-57
	-57
	-57
	-57

	SS/PBCH
SSS EPRE
	All
	dBm/SCS
	-82
	-82
	-82
	-82

	Note 1:	The channel bandwidth powers are informative, based on -82 dBm/SCS SS/PBCH SSS EPRE, then scaled according to the number of RBs and rounded to the nearest integer dBm value. A maximumRE allocation of 24 simultaneously transmitted RBs 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 NR FR2 are specified in table 6.2.2.2.2-2.
NR FR2 cells which are expected to be undetectable for UE under test shall fulfil the condition of non-suitable "Off" cell in table 6.2.2.2.2-2.
Table 6.2.2.2.2-2: Default settings of suitable / non-suitable FR2 NR cells
	Power level type
	NR
(Note 1-3)

	
	Unit
	Power level

	Serving cell
	dBm/SCS
	-82

	Suitable neighbour intra-frequency cell
	dBm/SCS
	-91

	Suitable neighbour inter-frequency cell
	dBm/SCS
	-91

	Non-suitable cell
	dBm/SCS
	-100

	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 for any of the Subcarrier Spacing configuration (µ) with the same power spectrum density in dBm/SCS (SubCarrier Spacing).



The test system default signal level uncertainty is specified in tables 6.2.2.2.2-3 and 6.2.2.2.2-4 for any level specified, unless a tighter uncertainty is specified by a test case in TS 38.523-1 [12].
Table 6.2.2.2.2-3: SS Absolute FR2 NR signal level uncertainty
	
	Absolute signal level uncertainty

	At each frequency 
	+/-6 dB at centre of the quiet zone



Table 6.2.2.2.2-4: SS Relative FR2 NR signal level uncertainty
	
	Relative signal level uncertainty between any two SS EPRE levels at the same frequency

	At each frequency
	+/-2.0 dB



6.2.2.2.3	Signal Levels for FR1 OTA NR cell(s) with FR2 OTA NR cell(s)
For NR cell in FR1 with FR2 NR, since the NR FR1 OTA link is uncalibrated in the signalling test setup, -88dBm/SCS should be applied as defined in the table 6.2.2.1-1 and table 6.2.2.1-2. -88dBm/SCS is suggested value and it is left to the TE vendor to ensure that NR cell power level fulfils the cell selection criteria.
The default settings of suitable cells and non-suitable cells for NR in FR1 with FR2 NR are specified in table 6.2.2.2-7.
NR Cells in FR1 with FR2 NR which are expected to be undetectable for UE under test shall fulfil the condition of non-suitable "Off" cell in table 6.2.2.2.3-1.
Table 6.2.2.2.3-1: Default settings of suitable / non-suitable NR cells in FR1 with NR FR2
	Power level type
	NR
(Note 1-2)

	
	Unit
	Power level

	Serving cell or Suitable Neighbour cell
	dBm/SCS
	-88

	Non-suitable "Off" cell
	dBm/SCS
	≤-156

	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.


The following assumptions are considered for the test cases configuring at least one FR1 OTA NR cell:
-	Multiple inter-frequency FR1 OTA NR cells can be configured.
-	Only two power levels are allowed:  (Serving cell power level or Suitable Neibhbour Cell power level) orand Non-suitable "Off" cell power level (as defined in Table 6.2.2.2.3-1)
-	If FR1 OTA NR cell does not require: 
-	Cell Reselection measurements and
-	Connected Mode measurements and
-	Cell Selection between two active cells and
-	Multiple Signal Levels
-	Multiple FR1 OTA NR cells can be activated.
-	Else
-	 No more than one FR1 OTA NR cell is activated.
6.2.2.2.4	Signal Levels for OTA E-UTRA cell(s) with FR2 OTA NR cell(s)
For E-UTRA cell with FR2 NR, since the LTE OTA link is uncalibrated in the signalling test setup, the table 6.2.2.2.4-1 provides only suggestive value. It is left to the TE vendor to ensure that LTE cell power level fulfils the cell selection criteria.
Table 6.2.2.2.4-1: Default Downlink power levels for E-UTRA cells with NR FR2
	
	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 setting of suitable cells for E-UTRA with FR2 NR are specified in table 6.2.2.2.4-2.
E-UTRA Cells with FR2 NR which are expected to be undetectable for UE under test shall fulfil the condition of non-suitable "Off" cell in table 6.2.2.2.4-2.
Table 6.2.2.2.4-2: Default settings of suitable / non-suitable E-UTRA cells with NR FR2
	Power level type
	E-UTRAN
(Note 1-2)

	
	Unit
	Power level

	Serving cell or Suitable Neighbour cell
	dBm/15KHz
	-96

	Non-suitable "Off" cell
	dBm/15KHz
	≤-156

	Note 1:	The power level is specified in terms ofcell-specific RS 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.



The following assumptions are considered for the test cases configuring at least one OTA E-UTRA cell:
-	Multiple inter-frequency OTA E-UTRA cells can be configured.
-	Only two power levels are allowed: (Serving cell power level or Suitable Neibhbour cell power level) orand Non-suitable "Off" cell power level (as defined in Table 6.2.2.2.4-2)
-	If OTA E-UTRA cell does not require:
-	Cell Reselection measurements and
-	Connected Mode measurements and
-	Cell Selection between two active cells and
-	Multiple Signal Levels,
-	Multiple OTA E-UTRA cells can be activated.
-	Else
-	No more than one OTA E-UTRA cell is activated.
6.2.2.2.5	Signal Levels for OTA UTRA cell(s) with FR2 OTA NR cell(s)
For UTRA OTA cell with FR2 NR, the UTRA OTA link is uncalibrated in the signalling test setup.
UTRA Cells with FR2 NR which are expected to be undetectable for UE under test shall fulfil the condition of non-suitable "Off" cell in table 6.2.2.2.5-1.
Table 6.2.2.2.5-1: Default settings of suitable / non-suitable UTRA cells with NR FR2
	Power level type
	UTRAN
(Note 1-2)

	
	Unit
	Power level

	Serving cell
	dBm/3.84 MHz
	-60

	Non-suitable "Off" cell
	dBm/3.84 MHz
	≤-132

	Note 1:	The power level is specified in terms of CPICH_Ec instead of CPICH_RSCP as RSCP is a receiver measurement and only CPICH_Ec can be directly controlled by the SS.
Note 2:	The power level is specified at the centre of quiet zone.



The following assumptions are considered for the test cases configuring at least one OTA UTRA cell:
-	Multiple inter-frequency OTA UTRA cells can be configured.
-	Only two power levels are allowed: (Serving cell power level or Suitable Neibhbour cell power level) orand Non-suitable "Off" cell power level (as defined in Table 6.2.2.2.5-1)
-	If OTA UTRA cell does not require:
-	Cell Reselection measurements and
-	Connected Mode measurements and
-	Cell Selection between two active cells and
-	Multiple Signal Levels,
-	Multiple OTA UTRA cells can be activated.
-	Else
-	No more than one OTA UTRA cell is activated.
6.2.2.2.6	Signal Levels for OTA GERAN cell(s) with FR2 OTA NR cell(s)
For GERAN OTA cell with FR2 NR, the GERAN OTA link is uncalibrated in the signalling test setup.
GERAN Cells with FR2 NR which are expected to be undetectable for UE under test shall fulfil the condition of non-suitable "Off" cell in table 6.2.2.2.6-1.
Table 6.2.2.2.6-1: Default settings of suitable / non-suitable GERAN cells with NR FR2
	Power level type
	GERAN
(Note 1)

	
	Unit
	Power level

	Serving cell
	dBm
	-48

	Non-suitable "Off" cell
	dBm
	≤-100

	Note 1:	The power level is specified at the centre of quiet zone.



The following assumptions are considered for the test cases configuring at least one OTA GERAN cell:
-	Multiple inter-frequency OTA GERAN cells can be configured.
-	Only two power levels are allowed: (Serving cell power level or Suitable Neibhbour cell power level) and Non-suitable "Off" cell power level (as defined in Table 6.2.2.2.6-1)
-	If OTA GERAN cell does not require:
-	Cell Reselection measurements and
-	Connected Mode measurements and
-	Cell Selection between two active cells and
-	Multiple Signal Levels,
-	Multiple OTA GERAN cells can be activated.
-	Else
-	No more than one OTA GERAN cell is activated.
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