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<Start of Change>
[bookmark: _Toc21353531][bookmark: _Toc27749132][bookmark: _Toc36227935][bookmark: _Toc36228231][bookmark: _Toc36228686][bookmark: _Toc36228903][bookmark: _Toc44454488][bookmark: _Toc44454940][bookmark: _Toc52446976][bookmark: _Toc52447097][bookmark: _Toc52455750][bookmark: _Toc52456380][bookmark: _Toc52456541][bookmark: _Toc52456984][bookmark: _Toc52457862][bookmark: _Toc58228789][bookmark: _Toc58235273][bookmark: _Toc77005701][bookmark: _Toc84849605]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 36.508: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Common test environments for User Equipment (UE) conformance testing".
[3]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2".
[4]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
<Skipped  unmodified Text>

[XX]	3GPP TS 34.108: "Common Test Environments for User Equipment (UE); Conformance testing".
[bookmark: _Toc21354242][bookmark: _Toc27749882]<Skipped  unmodified Text>
[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, and  E-UTRA, and UTRA. 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.



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.

<Skipped  unmodified Text>
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.
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) [XX]

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

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

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

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

	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.
[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
	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 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
	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 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 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.

<End of Change>
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Table 9.2.1-1: UTRAN FDD CPICH_RSCP absolute accuracy

Accuracy Conditions
Normal | Extreme To range
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NOTE 1:_For Band XXV, the condition has the mimmum lo of -02 dBm/3.84 MHz when the carrier
frequency of the assigned UTRA channel is within 869-894 MHz for the UE which supports
both Band V and Band XXV operating frequencies.
NOTE 2: The same bands apply for this requirement as for the corresponding highest accuracy
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