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The requirements of this clause apply to all applicable tests in part 2 of this specification, i.e. to all radiated tests defined for FR2. The FR2 frequency range is defined in clause 5.1 of TS 38.106 [2].
The minimum requirements are given in TS 38.106 [2]. Test Tolerances for the radiated test requirements explicitly stated in the present document are given in annex C of the present document.
Test Tolerances are individually calculated for each test. The Test Tolerances are used to relax the minimum requirements to create test requirements.
When a test requirement differs from the corresponding minimum requirement, then the Test Tolerance applied for the test is non-zero. The Test Tolerance for the test and the explanation of how the minimum requirement has been relaxed by the Test Tolerance are given in annex C.
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The maximum acceptable uncertainty of the Test System is specified below for each test defined explicitly in the present specification, where appropriate. The maximum acceptable uncertainty of the Test System for test requirements included by reference is defined in the respective referred test specification.
The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance and the equipment under test to be measured with an uncertainty not exceeding the specified values. All tolerances and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.
A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains 95 % of the performance of a population of test equipment.
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The maximum OTA Test System uncertainty for radiated characteristics measurements are given in tables 4.1.2.2-1. Details for derivation of OTA Test System uncertainty are given in corresponding clauses in TR 37.941 [13].
Table 4.1.2.2-1: Maximum Test System uncertainty for radiated characteristics tests
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2 Radiated transmit power (EIRP)
	Normal condition:
±1.7 dB (24.25 – 29.5 GHz)
±2.0 dB (37 – 43.5 GHz)
±2.2 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	
	Extreme condition:
±3.1 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz)
±3.5 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.3 OTA repeater output power (TRP)
	±2.1 dB (24.25 – 29.5 GHz)
±2.4 dB (37 – 43.5 GHz)
±2.6 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.4 OTA frequency stability
	±1] Hz
Measurement results of  [5000] Hz
	

	6.5 OTA out of band gain
	±2.1 dB, 24.25GHz < f ≦ 29.5GHz
±2.4 dB, 37GHz < f ≦ 43,5GHz
±2.6 dB, 43.5GHz < f ≦ 48.2GHz

	

	6.6.2 OTA ACLR
	Relative ACLR:
±2.3 dB (24.25 – 29.5 GHz)
±2.6 dB (37 – 43.5 GHz)
±2.8 dB (43.5 GHz < f ≤ 48.2 GHz)

Absolute ACLR: 
±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
±2.9 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.6.3 OTA operating band unwanted emission
	±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
±2.9 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.6.4 OTA spurious emissions
	±2.3 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 40 GHz
±5.0 dB, 40 GHz < f ≤ 60 GHz
	

	6.7 OTA EVM
	1.25% signal analyser
2% stimulus signal
	

	6.8 OTA input intermodulation
	±2.0 dB, f ≤ 3.0 GHz
±2.6 dB, 3.0 GHz < f ≤ 4.2 GHz
±3.2 dB, 4.2 GHz < f ≤ 6.0 GHz
	

	6.9 OTA ACRR
	±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
±2.9 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.10.1 OTA transmitter OFF power
	±2.9 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz)
±3.6 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.10.2 OTA transient period
	N/A
	

	6.11 OTA Output power dynamics
	±0.7 dB, BW ≤ 40MHz
±1.0 dB, 40MHz < f ≤ 100MHz
	

	6.12.1 OTA Frequency Error Requirements for NCR-MT
	± 0.01 ppm
	

	6.12.2 OTA Transmit Modulation Quality
	1%
	

	6.13 OTA Reference Sensitivity
	±3.3 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.3 dB, 37 GHz < f ≤ 43.5 GHz
	

	6.15 OTA Adjacent channel selectivity
	±4.2 dB, 24.25 GHz < f ≤ 29.5 GHz
±4.2 dB, 37 GHz < f ≤ 43.5 GHz
	

	6.16 OTA Blocking Characterisitcs
	In-band blocking:
±4.2 dB, 24.25 GHz < f ≤ 29.5 GHz
±4.2 dB, 37 GHz < f ≤ 43.5 GHz
Out of band blocking:
±4.4 dB, 24.25 GHz < f ≤ 29.5 GHz
±4.4 dB, 37 GHz < f ≤ 43.5 GHz

	

	6.17 OTA spurious emissions
	± 2.5 dB, 30 MHz ≤ f ≤ 6 GHz
±2.9 dB, 6 GHz < f ≤ 40 GHz
±5.2 dB, 40 GHz < f ≤ 60 GHz
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The measurement results returned by the Test System are compared - without any modification - against the test requirements as defined by the Shared Risk principle.
The Shared Risk principle is defined in Recommendation ITU-R M.1545 [3].
The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the test report.
The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the appropriate figure in clause 4.1.2 of the present document.
If the Test System for a test is known to have a measurement uncertainty greater than that specified in clause 4.1.2, it is still permitted to use this apparatus provided that an adjustment is made as follows.
Any additional uncertainty in the Test System over and above that specified in clause 4.1.2 shall be used to tighten the test requirement, making the test harder to pass. For some tests e.g. receiver tests, this may require modification of stimulus signals. This procedure will ensure that a Test System not compliant with clause 4.1.2 does not increase the chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant with clause 4.1.2 had been used.
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4.2.1	Repeater type 2-O
For repeater type 2-O, the radiated characteristics are defined over the air (OTA), where the operating band specific radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement.
[image: ]
Figure 4.2.1-1: Radiated reference points for repeater type 2-O 
4.2.2	NCR type 2-O
For NCR type 2-O, the radiated characteristics for NCR-Fwd and NCR-MT are defined over the air (OTA), where the operating band specific radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement.
For NCR type 2-O, the NCR-MT conducted RF requirements are applied at the BS side RIB for the configuration in normal operating conditions.
[image: C:\Users\10164284\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\4865196B.tmp]
Figure 4.2.2-1A: Radiated reference points for network controlled repeater type 2-O 
NOTE 1:	the NCR-MT and NCR-Fwd may have the same or separate RIB
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The requirements in this specification apply to downlink Wide Area repeaters, downlink Medium Range repeaters and downlink Local Area repeaters unless otherwise stated. The associated deployment scenarios for each class are exactly the same for repeater with and without connectors.
For repeater type 2-O, repeater downlink classes are defined as indicated below:
-	Wide Area repeaters are characterised by requirements derived from Macro Cell scenarios with a repeater to UE minimum distance along the ground equal to 35 m.
-	Medium Range repeaters are characterised by requirements derived from Micro Cell scenarios with a repeater to UE minimum distance along the ground equal to 5 m.
-	Local Area repeaters are characterised by requirements derived from Pico Cell scenarios with a repeater to UE minimum distance along the ground equal to 2 m.
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The requirements in this specification apply to uplink Wide Area repeaters and uplink Local Area repeaters unless otherwise stated. The associated deployment scenarios for each class are exactly the same for repeater with and without connectors.
For repeater type 2-O, repeater uplink classes are defined as indicated below:
-	Wide Area repeaters are characterised by requirements derived from Macro Cell and/or Micro Cell scenarios.
-	Local Area repeaters are characterised by requirements derived from Pico Cell and/or Micro Cell scenarios.

4.3A	Network controlled Repeater classes
4.3A.1	Network controlled Repeater class for downlink
The requirements in this specification apply to downlink Wide Area NCR, downlink Medium Range NCR and downlink Local Area NCR unless otherwise stated. The associated deployment scenarios for each class are exactly the same for repeater with and without connectors.
For NCR type 2-O, NCR downlink classes are defined as indicated below:
-	Wide Area NCR are characterised by requirements derived from Macro Cell scenarios with a NCR to UE minimum distance along the ground equal to 35 m.
-	Medium Range NCR are characterised by requirements derived from Micro Cell scenarios with a NCR to UE minimum distance along the ground equal to 5 m.
-	Local Area NCR are characterised by requirements derived from Pico Cell scenarios with a NCR to UE minimum distance along the ground equal to 2 m or from Femto Cell scenarios.
-	Note: The requirements in this specification for LA NCR type 1-C apply to NCR type 1-C with declared output power less than or equal to LA rated output power limits as in table 6.2.1-1.
4.3A.2	Network controlled Repeater class for uplink
The requirements in this specification apply to uplink Wide Area NCR and uplink Local Area NCR unless otherwise stated. The associated deployment scenarios for each class are exactly the same for NCR with and without connectors.
For NCR type 2-O, NCR uplink classes are defined as indicated below:
-	Wide Area NCR are characterised by requirements derived from Macro Cell and/or Micro Cell scenarios.
-	Local Area NCR are characterised by requirements derived from Pico Cell and/or Micro Cell scenarios.
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Some requirements in the present document may only apply in certain regions either as optional requirements, or as mandatory requirements set by local and regional regulation. It is normally not stated in the 3GPP specifications under what exact circumstances the regional requirements apply, since this is defined by local or regional regulation.
Table 4.4-1 lists all requirements in the present specification that may be applied differently in different regions.
Table 4.4-1: List of regional requirements
	Clause number
	Requirement
	Comments

	5.2
	Operating bands
	Some NR operating bands may be applied regionally.

	7.3.4
	OTA repeater output power:
Additional requirements
	These requirements may be applied regionally as additional repeater output power requirements.

	7.5.3.2
	OTA operating band unwanted emissions
	Category A or Category B operating band unwanted emissions limits may be applied regionally.

	7.5.4.2
	OTA Tx spurious emissions
	Category A or Category B spurious emission limits, as defined in ITU-R Recommendation SM.329 [4], may apply regionally.

	7.5.4.2.3
	OTA Tx spurious emissions: additional requirements
	These requirements may be applied for the protection of system operating in frequency ranges other than the repeater operating band.
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Unless otherwise stated, the radiated downlink characteristics in clause 6 are specified at RIB, with a full complement of transceiver units for the configuration in normal operating conditions.
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Figure 4.5.1-1: Test interface for downlink
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Unless otherwise stated, the radiated downlink characteristics in clause 6 are specified at RIB, with a full complement of transceiver units for the configuration in normal operating conditions. 
[image: ]
Figure 4.5.2-1: Test interface for uplink
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If the repeater is supplied with a number of different power supply configurations, it may not be necessary to test RF parameters for each of the power supply options, provided that it can be demonstrated that the range of conditions over which the equipment is tested is at least as great as the range of conditions due to any of the power supply configurations.
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The following repeater manufacturer's declarations listed in table 4.6-1, when applicable to the BS under test, are required to be provided by the manufacturer for radiated requirements testing for repeater type 2-O. Declarations can be made independently for UL and DL.
Table 4.6-1: Manufacturers declarations for repeater type 2-O radiated test requirements
	Declaration identifier
	Declaration
	Description

	D.1
	Coordinate system reference point
	Location of coordinated system reference point in reference to an identifiable physical feature of the repeater enclosure.

	D.2
	Coordinate system orientation
	Orientation of the coordinate system in reference to an identifiable physical feature of the repeater enclosure.

	D.3
	Beam identifier
	A unique title to identify a beam, e.g. a, b, c or 1, 2, 3. The vendor may declare any number of beams with unique identifiers. The minimum set to declare for conformance, corresponds to the beams at the reference beam direction with the highest intended EIRP, and covering the properties listed below:
1)	A beam with the narrowest intended BeWθ and narrowest intended BeWϕ possible when narrowest intended BeWθ is used.
2)	A beam with the narrowest intended BeWϕ and narrowest intended BeWθ possible when narrowest intended BeWϕ is used.
3)	A beam with the widest intended BeWθ and widest intended BeWϕ possible when widest intended BeWθ is used.
4)	A beam with the widest intended BeWϕ and widest intended BeWθ possible when widest intended BeWϕ is used.
5)	A beam which provides the highest intended EIRP of all possible beams.
When selecting the above five beam widths for declaration, all beams that the repeater is intended to produce shall be considered, including beams that during operation may be identified by any kind of cell or UE specific reference signals, with the exception of any type of beam that is created from a group of transmitters that are not all phase synchronised.
(Note 1)

	D.4
	Operating bands and passband frequency ranges
	List of NR operating band(s) supported by the repeater and passband frequency range(s) within the operating band(s) that the repeater can operate in. 
Supported bands declared for every beam (D.3). (Note 2)

	D.5
	Repeater class
	Declared as Wide Area repeater, Medium Range repeater, or Local Area repeater.

	D.6
	OTA peak directions set reference beam direction pair
	The beam direction pair, describing the reference beam peak direction and the reference beam centre direction. Declared for every beam (D.3).

	D.7
	OTA peak directions set
	The OTA peak directions set for each beam. Declared for every beam (D.3).

	D.8
	OTA peak directions set maximum steering direction(s)
	The beam direction pair(s) corresponding to the following points:
1)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive Φ direction, while the θ value being the closest possible to the reference beam centre direction.
2)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative Φ direction, while the θ value being the closest possible to the reference beam centre direction.
3)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive θ direction, while the Φ value being the closest possible to the reference beam centre direction.
4)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative θ direction, while the Φ value being the closest possible to the reference beam centre direction.
The maximum steering direction(s) may coincide with the reference beam centre direction.
Declared for every beam (D.3).

	D.9
	Rated beam EIRP
	The rated EIRP level per passband (Prated,p,EIRP) at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.8), as well as the reference beam direction pair (D.8). Declared for every beam (D.3).
(Note 5, 6, 7)

	D.10
	Beamwidth
	The beamwidth for the reference beam direction pair and the four maximum steering directions. Declared for every beam (D.3).

	D.11
	Equivalent beams
	List of beams which are declared to be equivalent.
Equivalent beams imply that the beams are expected to have identical OTA peak directions sets and intended to have identical spatial properties at all steering directions within the OTA peak directions set when presented with identical signals. All declarations (D.4 – D.10) made for the beams are identical and the transmitter unit, RDN and antenna array responsible for generating the beam are of identical design.

	D.12
	Parallel beams
	List of beams which have been declared equivalent (D.11) and can be generated in parallel using independent RF power resources.
Independent power resources mean that the beams are transmitted from mutually exclusive transmitter units.

	D.13
	OTA coverage range
	Declared as a single range of directions within which selected TX OTA requirements are intended to be met.
(Note 3)

	D.14
	OTA coverage range reference direction
	The direction describing the reference direction of the OTA coverage range (D.13).
(Note 4)

	D.15
	OTA coverage range maximum directions
	The directions corresponding to the following points:
1)	The direction determined by the maximum φ value achievable inside the OTA coverage range, while θ value being the closest possible to the OTA coverage range reference direction.
2)	The direction determined by the minimum φ value achievable inside the OTA coverage range, while θ value being the closest possible to the OTA coverage range reference direction.
3)	The direction determined by the maximum θ value achievable inside the OTA coverage range, while φ value being the closest possible to the OTA coverage range reference direction.
4)	The direction determined by the minimum θ value achievable inside the OTA coverage range, while φ value being the closest possible to the OTA coverage range reference direction.

	D.16
	The rated passband OTA repeater power, Prated,p,TRP
	Prated,p,TRP is declared as TRP OTA power per passband, declared per supported operating band.
(Note 5, 7)

	D.17
	Rated transmitter TRP, Prated,t,TRP
	Rated total radiated output power.
Declared per supported operating band.
(Note 5, 7)

	D.18
	Spurious emission category
	Declare the repeater spurious emission category as either category A or B with respect to the limits for spurious emissions, as defined in Recommendation ITU-R SM.329 [4].

	D.19
	Additional operating band unwanted emissions
	The manufacturer shall declare whether the repeater under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in clause 6.7.4 apply.

	D.20
	Co-existence with other systems
	The manufacturer shall declare whether the repeater under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or PHS operating in another operating band are deployed.

	D.21
	Supported frequency range of the NR operating band
	List of supported frequency ranges representing fractional bandwidths (FBW) of operating bands with FBW larger than 6%.

	D.22
	Rated beam EIRP at lower end of the fractional bandwidth (Prated,out,FBWlow)
	The rated EIRP level per passband at lower frequency range of the fractional bandwidth (Prated,out,FBWlow), at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.10), as well as the reference beam direction pair (D.6).
Declared per beam for all supported frequency ranges (D.21).
(Note 5, 6, 7)

	D.23
	Rated beam EIRP at higher frequency range of the fractional bandwidth (Prated,out,FBWhigh)
	The rated EIRP level per passband at higher frequency range of the fractional bandwidth (Prated,out,FBWhigh), at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.10), as well as the reference beam direction pair (D.6).
Declared per beam for all supported frequency ranges in (D.21).
(Note 5, 6, 7)]

	D.24
	Long delay repeater
	Declared only if the repeater internal delay between the input and output for this repeater does not fit within the TDD transient time. The repeater is intended for situations in which it will not cause interference to other nodes. This is achieved by RF isolation or by reservation of longer guard periods, which degrades frame utilization. The length of repeaters internal delay is declared using this declaration.

	D.25
	Input signal EIRP for maximum output power
	Declaration of input signal EIRP required to reach maximum output power. Declared per passband.

	D.26
	Repeater radiating direction
	Declaration on whether the repeater is intended to radiate in DL, UL or both. Testing shall be performed only for the direction(s) in which the repeater radiates.

	D.27
	Maximum repeater RF Bandwidth
	Maximum repeater RF Bandwidth in the operating band for single-band operation. Declared per supported operating band. (Note 8)

	NOTE 1:	Depending on the capability of the system some of these beams may be the same. For those same beams, testing is not repeated.
NOTE 2:	These operating bands are related to their respective single‑band RIBs.
NOTE 3:	OTA coverage range is used for conformance testing of such TX OTA requirements as frequency error or EVM.
NOTE 4:	The OTA coverage range reference direction may be the same as the Reference beam direction pair (D.8) but does not have to be.
NOTE 5:	If a Repeater type 2-O is capable of 64QAM operation but not capable of 256QAM operation, then up to two rated output power declarations may be made. One declaration is applicable when configured for 64QAM operation and the other declaration is applicable when not configured for 64QAM operation.
NOTE 6:	If D.22 and D.23 are declared for certain frequency range (D.21), there shall be no "Rated beam EIRP" declaration (D.9) for the operating band containing that particular frequency range.
NOTE 7:	If a BS type 2-O is capable of 256QAM operation, then up to three rated output power declarations may be made. One declaration is applicable when configured for 256QAM operation, a different declaration is applicable when configured for 64QAM operation and the other declaration is applicable when not configured neither for 256QAM nor 64QAM operation.
NOTE 8:	Parameters for contiguous or non-contiguous spectrum operation in the operating band are assumed to be the same unless they are separately declared. When separately declared, they shall still use the same declaration identifier.
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The following repeater manufacturer's declarations listed in table 4.6-2, when applicable to the NCR under test, are required to be provided by the manufacturer for radiated requirements testing for NCR type 2-O. Declarations can be made independently for UL and DL.
Table 4.6-2: Manufacturers declarations for NCR type 2-O radiated test requirements

	Declaration identifier	Comment by Thomas Chapman: Baseline from the previous meeting; agreement needed.
	Declaration
	Description
		
Applicability

	
	
	
	NCR-Fwd
	NCR-MT

	D.1
	Coordinate system reference point
	Location of coordinated system reference point in reference to an identifiable physical feature of the NCR enclosure.
	
	

	D.2
	Coordinate system orientation
	Orientation of the coordinate system in reference to an identifiable physical feature of the NCR enclosure.
	
	

	D.3
	Beam identifier
	A unique title to identify a beam, e.g. a, b, c or 1, 2, 3. The vendor may declare any number of beams with unique identifiers. The minimum set to declare for conformance, corresponds to the beams at the reference beam direction with the highest intended EIRP, and covering the properties listed below:
1)	A beam with the narrowest intended BeWθ and narrowest intended BeWϕ possible when narrowest intended BeWθ is used.
2)	A beam with the narrowest intended BeWϕ and narrowest intended BeWθ possible when narrowest intended BeWϕ is used.
3)	A beam with the widest intended BeWθ and widest intended BeWϕ possible when widest intended BeWθ is used.
4)	A beam with the widest intended BeWϕ and widest intended BeWθ possible when widest intended BeWϕ is used.
5)	A beam which provides the highest intended EIRP of all possible beams.
When selecting the above five beam widths for declaration, all beams that the NCR is intended to produce shall be considered, including beams that during operation may be identified by any kind of cell or UE specific reference signals, with the exception of any type of beam that is created from a group of transmitters that are not all phase synchronised.
(Note 1)
	
	

	D.4
	Operating bands and passband frequency ranges
	List of NR operating band(s) supported by the NCR and passband frequency range(s) within the operating band(s) that the NCR can operate in. 
Supported bands declared for every beam (D.3). (Note 2)
	
	

	D.5
	NCR class
	Declared as Wide Area NCR, Medium Range NCR, or Local Area NCR.
	
	

	D.6
	OTA peak directions set reference beam direction pair
	The beam direction pair, describing the reference beam peak direction and the reference beam centre direction. Declared for every beam (D.3).
	
	

	D.7
	OTA peak directions set
	The OTA peak directions set for each beam. Declared for every beam (D.3).
	
	

	D.8
	OTA peak directions set maximum steering direction(s)
	The beam direction pair(s) corresponding to the following points:
1)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive Φ direction, while the θ value being the closest possible to the reference beam centre direction.
2)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative Φ direction, while the θ value being the closest possible to the reference beam centre direction.
3)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive θ direction, while the Φ value being the closest possible to the reference beam centre direction.
4)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative θ direction, while the Φ value being the closest possible to the reference beam centre direction.
The maximum steering direction(s) may coincide with the reference beam centre direction.
Declared for every beam (D.3).
	
	

	D.9
	Rated beam EIRP
	The rated EIRP level per passband (Prated,p,EIRP) at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.8), as well as the reference beam direction pair (D.8). Declared for every beam (D.3).
(Note 5, 6, 7)
	
	

	D.10
	Beamwidth
	The beamwidth for the reference beam direction pair and the four maximum steering directions. Declared for every beam (D.3).
	
	

	D.11
	Equivalent beams
	List of beams which are declared to be equivalent.
Equivalent beams imply that the beams are expected to have identical OTA peak directions sets and intended to have identical spatial properties at all steering directions within the OTA peak directions set when presented with identical signals. All declarations (D.4 – D.10) made for the beams are identical and the transmitter unit, RDN and antenna array responsible for generating the beam are of identical design.
	
	

	D.12
	Parallel beams
	List of beams which have been declared equivalent (D.11) and can be generated in parallel using independent RF power resources.
Independent power resources mean that the beams are transmitted from mutually exclusive transmitter units.
	
	

	D.13
	OTA coverage range
	Declared as a single range of directions within which selected TX OTA requirements are intended to be met.
(Note 3)
	
	

	D.14
	OTA coverage range reference direction
	The direction describing the reference direction of the OTA coverage range (D.13).
(Note 4)
	
	

	D.15
	OTA coverage range maximum directions
	The directions corresponding to the following points:
1)	The direction determined by the maximum φ value achievable inside the OTA coverage range, while θ value being the closest possible to the OTA coverage range reference direction.
2)	The direction determined by the minimum φ value achievable inside the OTA coverage range, while θ value being the closest possible to the OTA coverage range reference direction.
3)	The direction determined by the maximum θ value achievable inside the OTA coverage range, while φ value being the closest possible to the OTA coverage range reference direction.
4)	The direction determined by the minimum θ value achievable inside the OTA coverage range, while φ value being the closest possible to the OTA coverage range reference direction.
	
	

	D.16
	The rated passband OTA NCR power, Prated,p,TRP
	Prated,p,TRP is declared as TRP OTA power per passband, declared per supported operating band.
(Note 5, 7)
	
	

	D.17
	Rated transmitter TRP, Prated,t,TRP
	Rated total radiated output power.
Declared per supported operating band.
(Note 5, 7)
	
	

	D.18
	Spurious emission category
	Declare the NCR spurious emission category as either category A or B with respect to the limits for spurious emissions, as defined in Recommendation ITU-R SM.329 [4].
	
	

	D.19
	Additional operating band unwanted emissions
	The manufacturer shall declare whether the NCR under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in clause 6.7.4 apply.
	
	

	D.20
	Co-existence with other systems
	The manufacturer shall declare whether the NCR under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or PHS operating in another operating band are deployed.
	
	

	D.21
	Supported frequency range of the NR operating band
	List of supported frequency ranges representing fractional bandwidths (FBW) of operating bands with FBW larger than 6%.
	
	

	D.22
	Rated beam EIRP at lower end of the fractional bandwidth (Prated,out,FBWlow)
	The rated EIRP level per passband at lower frequency range of the fractional bandwidth (Prated,out,FBWlow), at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.10), as well as the reference beam direction pair (D.6).
Declared per beam for all supported frequency ranges (D.21).
(Note 5, 6, 7)
	
	

	D.23
	Rated beam EIRP at higher frequency range of the fractional bandwidth (Prated,out,FBWhigh)
	The rated EIRP level per passband at higher frequency range of the fractional bandwidth (Prated,out,FBWhigh), at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.10), as well as the reference beam direction pair (D.6).
Declared per beam for all supported frequency ranges in (D.21).
(Note 5, 6, 7)]
	
	

	D.24
	Long delay NCR
	Declared only if the NCR internal delay between the input and output for this NCR does not fit within the TDD transient time. The NCR is intended for situations in which it will not cause interference to other nodes. This is achieved by RF isolation or by reservation of longer guard periods, which degrades frame utilization. The length of NCRs internal delay is declared using this declaration.
	
	

	D.25
	Input signal EIRP for maximum output power
	Declaration of input signal EIRP required to reach maximum output power. Declared per passband.
	
	

	D.26
	NCR radiating direction
	Declaration on whether the NCR is intended to radiate in DL, UL or both. Testing shall be performed only for the direction(s) in which the NCR radiates.
	
	

	D.27
	Maximum NCR RF Bandwidth
	Maximum NCR RF Bandwidth in the operating band for single-band operation. Declared per supported operating band. (Note 8)
	
	

	D.28
	Support of simultaneous Tx of NCR-Fwd and NCR-MT 
	Declaration on whether the NCR support the simultaneous Tx of NCR-Fwd and NCR-MT
	
	

	NOTE 1:	Depending on the capability of the system some of these beams may be the same. For those same beams, testing is not repeated.
NOTE 2:	These operating bands are related to their respective single‑band RIBs.
NOTE 3:	OTA coverage range is used for conformance testing of such TX OTA requirements as frequency error or EVM.
NOTE 4:	The OTA coverage range reference direction may be the same as the Reference beam direction pair (D.8) but does not have to be.
NOTE 5:	If a NCR type 2-O is capable of 64QAM operation but not capable of 256QAM operation, then up to two rated output power declarations may be made. One declaration is applicable when configured for 64QAM operation and the other declaration is applicable when not configured for 64QAM operation.
NOTE 6:	If D.22 and D.23 are declared for certain frequency range (D.21), there shall be no "Rated beam EIRP" declaration (D.9) for the operating band containing that particular frequency range.
NOTE 7:	If a BS type 2-O is capable of 256QAM operation, then up to three rated output power declarations may be made. One declaration is applicable when configured for 256QAM operation, a different declaration is applicable when configured for 64QAM operation and the other declaration is applicable when not configured neither for 256QAM nor 64QAM operation.
NOTE 8:	Parameters for contiguous or non-contiguous spectrum operation in the operating band are assumed to be the same unless they are separately declared. When separately declared, they shall still use the same declaration identifier.
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Test configurations in this specification refer to the configuration of test signals from test equipment that are provided to the repeater input.
The test configurations shall be constructed using the methods defined below subject to the parameters declared by the manufacturer as listed in clause 4.6.
The applicable test models for generation of the carrier transmit test signal are defined in clause 4.9.2.
NOTE:	If required, carriers are shifted to align with the channel raster.
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The signal's channel bandwidth and subcarrier spacing used to build NR Test Configurations shall be selected according to tables 4.7.2.1-1.
Table 4.7.2.1-1: Signal to be used to build NR TCs
	Operating band characteristics
	FDL_high – FDL_low ≤ 3250 MHz

	TC signal
	BWchannel
	100 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE 1:	Repeater vendor can decide to test with 50 MHz channel bandwidth and smallest supported SCS declared per operating band (D.7) instead of 100 MHz channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 50 MHz.
NOTE 2:	The narrowest specified BS channel bandwidth for the operating band (D.7) shall be used if 100MHz channel bandwidth is not specified for the band.



[bookmark: _Toc74915589][bookmark: _Toc58917768][bookmark: _Toc53182920][bookmark: _Toc37272736][bookmark: _Toc76544100][bookmark: _Toc45885811][bookmark: _Toc29810438][bookmark: _Toc58915587][bookmark: _Toc82536222][bookmark: _Toc36635790][bookmark: _Toc66693637][bookmark: _Toc21102589][bookmark: _Toc76114214][bookmark: _Toc121818335][bookmark: _Toc121818559][bookmark: _Toc124158314][bookmark: _Toc130558382][bookmark: _Toc137467107][bookmark: _Toc138884753][bookmark: _Toc138884977][bookmark: _Toc145511188][bookmark: _Toc155475665][bookmark: _Hlk517255432]4.7.2.2	RTC1: Contiguous spectrum operation for repeater type 2-O
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RTC1 shall be constructed on a per band basis using the following method:
-	Declared maximum repeater RF Bandwidth supported shall be used (D.27);
-	Select the carrier to be tested according to 4.7.2 and place it adjacent to the lower passband edge. If the width of the passband is at least twice the bandwidth of the signal to be tested then place a second signal adjacent to the upper passband edge. Otherwise reposition the carrier to be tested according to the single carrier test frequencies described in section 4.9.1.
The test configuration should be constructed sequentially on a per band basis. All configured component carriers are transmitted simultaneously in the tests where the repeater should be ON.
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The purpose of RTC2 is to test all repeater requirements that need an input signal in the passband when there is more than one passband per operating band.
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RTC2 is constructed on a per band basis using the following method:
-	The repeater passband bandwidths shall be the declared maximum repeater RF Bandwidth supported for multiple passbands (D.27). The repeater RF Bandwidth consists of one sub-block gap and the two highest and lowest declared passbands .
-	For each passband, select the carrier to be tested according to 4.7.2. If the the width of the passband is at least twice that of the carrier to be tested then place a carrier adjacent to the upper passband edge and another carrier (as described in 4.7.2) adjacent to the lower passband edge. Otherwise, tests shall be applied with one carrier adjacent to the lower sub-block edge and one carrier adjacent to the upper sub-block edge for each sub-block gap.
-	The sub-block edges adjacent to the sub-block gap shall be determined using the specified Foffset_high and Foffset_low for the carriers adjacent to the sub-block gap.
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Set the power of each carrier to the same level so that the sum of the carrier powers equals the expected input power to the repeater for the test (i.e., either Pin,p,EIRP or Pin,p,EIRP + 10dB) according to the manufacturer's declaration in clause 4.6.

4.7.2.5	RTC3: Contiguous spectrum operation for NCR type 2-O
The purpose of test configuration RTC3 is to test all repeater requirements that need an input signal in the passband when there is only one passband per operating band.
4.7.2.5.1	RTC3 generation
RTC3 shall be constructed on a per band basis using the following method:
-	Declared maximum repeater RF Bandwidth supported shall be used (D.27);
· Place an NCR-MT carrier at the lower end of the passband. Generate an NR carrier using test equipment at the upper edge of the passband, and a second NR carrier adjacent to the NCR-MT carrier within the passband. If there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the upper end of the passband.
· Place an NCR-MT carrier at the upper end of the passband. Generate an NR carrier using test equipment at the lower edge of the passband, and a second NR carrier adjacent to the NCR-MT carrier within the passband. If there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the lower end of the passband.
The test configuration should be constructed sequentially on a per band basis. All configured component carriers are transmitted simultaneously in the tests where the repeater should be ON.
4.7.2.5.2	RTC3 power allocation
Set the TRP of each carrier to the same level so that the sum of the carrier powers equals the expected input power to the repeater for the test (i.e., either Prated,in or Prated,in + 10dB) according to the manufacturer's declaration in clause 4.6. For the NCR-MT, set the output power according to the manufacturer's declaration in clause 4.6.

4.7.2.6	RTC4: Non-contiguous spectrum operation for NCR type 2-O
The purpose of RTC4 is to test all repeater requirements that need an input signal in the passband when there is more than one passband per operating band.
4.7.2.6.1	RTC4 generation
RTC4 is constructed on a per band basis using the following method:
-	The repeater passband bandwidths shall be the declared maximum repeater RF Bandwidth supported for multiple passbands (D.27). The repeater RF Bandwidth consists of one sub-block gap and the two highest and lowest declared passbands .
· Place an NCR-MT carrier at the lower end of each passband. Generate an NR carrier using test equipment at the upper edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the upper end of the passband.
· Place an NCR-MT carrier at the upper end of each passband. Generate an NR carrier using test equipment at the lower edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the lower end of the passband.
· Place an NCR-MT carrier at the lower end of the lower passband and place an NCR-MT carrier at the upper end of the upper passband. Generate an NR carrier using test equipment at the opposite edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the opposite end of the passband.
· Place an NCR-MT carrier at the upper end of the lower passband and place an NCR-MT carrier at the lower end of the upper passband. Generate an NR carrier using test equipment at the opposite edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the opposite end of the passband.

-	The sub-block edges adjacent to the sub-block gap shall be determined using the specified Foffset_high and Foffset_low for the carriers adjacent to the sub-block gap.

4.7.2.6.2	RTC4 power allocation
Set the power of each carrier to the same level so that the sum of the carrier powers equals the expected input power to the repeater for the test (i.e., either Pin,p,EIRP or Pin,p,EIRP + 10dB) according to the manufacturer's declaration in clause 4.6. For the NCR-MT, set the output power according to the manufacturer's declaration in clause 4.6.
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