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1 Introduction

The OTA conformance specification does not index the declaration in the same manner as the conducted conformance specification. This TP proposes an indexing, and updates the references in the specification sections.
2 Text Proposal
4.6
Manufacturer’s declarations
The following BS manufacturer’s declarations listed in table 4.6-1 are required to be provided by the manufacturer for radiated requirements testing for BS type 1-H, BS type 1-O and BS type 2-O. 
For the BS type 1-H declarations required for the conducted requirements testing, refer to TS 38.141-1 [3], subclause 4.6.
Table 4.6-1 Manufacturers declarations for BS type 1-H, BS type 1-O and BS type 2-O radiated test requirements
	Declaration identifier


	Declaration
	Description
	Applicability 
(Note 1)

	
	
	
	BS type 1-H

(Note 2)
	BS type 1-O
	BS type 2-O

	D1
	Coordinate system reference point
	Location of coordinated system reference point in reference to an identifiable physical feature of the BS enclosure.
	x
	x
	x

	D2
	Coordinate system orientation
	Orientation of the coordinate system in reference to an identifiable physical feature of the BS enclosure.
	x
	x
	x

	D3
	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, the minimum requirement to declare for conformance are the beams with the highest intend EIRP for each of the beams widths below:

1)
Narrowest intended BeWθ, narrowest intended BeWϕ (possible when narrowest intended BeWθ) at the reference beam direction.

2)
Narrowest intended BeWϕ, narrowest intended BeWθ (possible when narrowest intended BeWϕ) at the reference beam direction.

3)
Widest intended BeWθ, widest intended BeWϕ (possible when widest intended BeWθ at the reference beam direction.

4)
Widest intended BeWϕ, widest intended BeWθ (possible when widest intended BeWϕ) at the reference beam direction.

5)
BeWθ and BeWϕ which provide highest intended EIRP of all possible beams at the reference beam direction.

NOTE 3:
Depending on the capability of the system some of these beams may be the same.
When selecting the above five beam widths for declaration, all beams that the BS 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.
	x
	x
	x

	D4
	Operating band support
	NR operating band(s) supported by the BS. Supported bands declared for every beam ().
NOTE 4: These operating bands are related to their respective single‑band RIBs.
	x
	x
	x

	D5
	BS requirements set
	Declaration of one of the NR base station requirement’s set as defined for BS type 1-H, BS type 1-O, or BS type 2-O.
	c
	x
	x

	D6
	BS class
	Declared as Wide Area BS, Medium Range BS, or Local Area BS.
	c
	x
	x

	D7
	NR BS channel band width and SCS support
	NR BS channel bandwidth and SCS supported. Declared for each beam () and each operating band ().
	c
	x
	x

	D8
	Reference beam direction pair
	The beam direction pair, describing the reference beam peak direction and the reference beam centre direction. Declared for every beam ().
	x
	x
	x

	D9
	OTA peak directions set
	The OTA peak directions set for each beam. Declared for every beam ().
	x
	x
	x

	D10
	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 ().
	x
	x
	x

	D11
	Rated beam EIRP
	The rated EIRP level per carrier (PRated,c,EIRP) at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (), as well as the reference beam direction pair (). Declared for every beam ().
	x
	x
	x

	D12
	Beamwidth
	The beamwidth for the reference beam direction pair and the four maximum steering directions. Declared for every beam ().
	x
	x
	x

	D13
	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 () made for the beams are identical and the transmitter unit, RDN and antenna array responsible for generating the beam are of identical design.
	x
	x
	x

	D14
	Parallel beams
	List of beams which have been declared equivalent () 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.
	x
	x
	x

	D15
	Number of carriers at maximum TRP
	The number of carriers per operating band the NR BS is capable of generating at maximum TRP declared for every beam ().
	x
	x
	x

	D16
	Multi-band transceiver units
	Declared if an operating band is generated using transceiver units supporting operation in multiple operating bands through common active RF components.
	x
	x
	x

	D17
	Operating bands with multi-band dependencies
	List operating bands which are generated by multi-band transceiver units. Declared for each operating band for which multi-band transceiver units () have been declared.
	c
	x
	n/a

	D18
	Maximum radiated Base Station RF Bandwidth
	Maximum Base Station RF Bandwidth in the operating band, declared for each supported operating band ().
	c
	x
	x

	D19
	Maximum radiated Base Station RF Bandwidth for contiguous operation
	Maximum Base Station RF Bandwidth for contiguous spectrum operation, declared for each supported operating band ().
	c
	x
	x

	D20
	Maximum radiated Base Station RF Bandwidth for non- contiguous operation
	Maximum Base Station RF Bandwidth for non-contiguous spectrum operation, declared for each supported operating band ().
	c
	x
	x

	D21
	Maximum Radio Bandwidth of the operating band with multi-band dependencies
	Largest Radio Bandwidth that can be supported by the operating bands with multi-band dependencies.

Declared for each supported operating band which has multi-band dependencies ()
	c
	x
	n/a

	D22
	Total RF bandwidth (BWtot)
	Total RF bandwidth BWtot of transmitter and receiver, declared per the band combinations (). 
	c
	x
	x

	D23
	Inter-band CA bands 
	Declared inter-band CA bands supported.
	c
	x
	x

	D24
	CA only operation
	Declared of CA-only but not multiple carriers operation, declared per operating band ().
	c
	x
	x

	D25
	Total number of supported carriers for operating bands with multi-band dependencies
	Total number of supported carriers for operating bands declared to have multi-band dependencies ().
	c
	x
	x

	D26
	Contiguous or non-contiguous spectrum operation support
	Ability of BS to support contiguous or non-contiguous (or both) frequency distribution of carriers when operating multi-carrier in an operating band.
	c
	x
	x

	D27
	Non-contiguous parameters 
	If non-contiguous operation is supported in operating band () and parameters (e.g. frequency range, maximum Base Station RF Bandwidth, rated total output power, etc.) differ from the contiguous spectrum operation, then this declaration provided parameters for the non-contiguous operation. Otherwise, parameters for contiguous or non-contiguous spectrum operation in the operating band are assumed to be the same.
	c
	x
	x

	D28
	OSDD identifier
	A unique identifier for the OSDD.
	x
	x
	n/a

	D29
	OSDD operating band support
	Operating band supported by the OSDD, declared for every OSDD ().

NOTE 5:
As each identified OSDD has a declared minimum EIS value (), multiple operating band can only be declared if they have the same minimum EIS declaration.
	x
	x
	n/a

	D30
	OTA sensitivity supported NR BS channel bandwidth and SCS
	The NR BS channel bandwidths and SCS supported by each OSDD.
	x
	x
	n/a

	D31
	Redirection of receiver target support
	Ability to redirect the receiver target related to the OSDD.


	x
	x
	n/a

	D32
	Minimum EIS for FR1 (EISREFSENS)
	The minimum EISREFSENS requirement (i.e. maximum allowable EIS value) applicable to all sensitivity RoAoA per OSDD.

Declared per NR supported channel BW for the OSDD ().

The lowest EIS value for all the declared OSDD’s is called minSENS, while its related range of angles of arrival is called minSENS RoAoA.

NOTE 6:
If the BS type 1-H or BS type 1-O is not capable of redirecting the receiver target related to the OSDD then there is only one RoAoA applicable to the OSDD.
	x
	x
	n/a

	D33
	Minimum EIS for FR2 (EISREFSENS_50M)
	The EISREFSENS_50M level used for the derivation of the FR2 EISREFSENS for all channel bandwidths supported by BS type 2-O. The declared single integer value of EISREFSENS_50M shall be within the ranges specified in table below: 

BS class

EISREFSENS_50M range

Wide Area BS

-119 to -96 dBm
Medium Range BS

-114 to -91 dBm
Local Area BS

-109 to -86 dBm
NOTE 7: Although EISREFSENS_50M level is based on a reference measurement channel with BWChannel = 50 MHz, it does not imply that BS has to support 50MHz channel bandwidth.
	n/a
	n/a
	x

	D34
	Receiver target reference direction Sensitivity Range of Angle of Arrival
	The sensitivity RoAoA associated with the receiver target reference direction () for each OSDD.
	x
	x
	n/a

	D35
	Receiver target redirection range
	For each OSDD the associated union of all the sensitivity RoAoA achievable through redirecting the receiver target related to the OSDD.

NOTE 8:
Not applicable for BS type 2-O.
	x
	x
	n/a

	D36
	Receiver target reference direction
	For each OSDD an associated direction inside the receiver target redirection range ().

NOTE 9:
For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA.
	x
	x
	n/a

	D37
	Conformance test directions sensitivity RoAoA
	For each OSDD that includes a receiver target redirection range, four sensitivity RoAoA comprising the conformance test directions ().
	x
	x
	n/a

	D38
	Conformance test directions
	For each OSDD four conformance test directions.

If the OSDD includes a receiver target redirection range the following four directions shall be declared:

1)
The direction determined by the maximum φ value achievable inside the receiver target redirection range, while θ value being the closest possible to the receiver target reference direction.

2)
The direction determined by the minimum φ value achievable inside the receiver target redirection range, while θ value being the closest possible to the receiver target reference direction.

3)
The direction determined by the maximum θ value achievable inside the receiver target redirection range, while φ value being the closest possible to the receiver target reference direction.

4)
The direction determined by the minimum θ value achievable inside the receiver target redirection range, while φ value being the closest possible to the receiver target reference direction.

If an OSDD does not include a receiver target redirection range the following 4 directions shall be declared:

1)
The direction determined by the maximum φ value achievable inside the sensitivity RoAoA, while θ value being the closest possible to the receiver target reference direction.
2)
The direction determined by the minimum φ value achievable inside the sensitivity RoAoA, while θ value being the closest possible to the receiver target reference direction.
3)
The direction determined by the maximum θ value achievable inside the sensitivity RoAoA, while φ value being the closest possible to the receiver target reference direction.
4)
The direction determined by the minimum θ value achievable inside the sensitivity RoAoA, while φ value being the closest possible to the receiver target reference direction.
	x
	x
	n/a

	D39
	OTA coverage range
	Declared as a single range of directions within which selected TX OTA requirements are intended to be met.

NOTE 10: 
OTA coverage range is used for conformance testing of such TX OTA requirements as occupied bandwidth, frequency error, TAE or EVM.
	x
	x
	x

	D40
	OTA coverage range reference direction
	The direction describing the reference direction of the OTA converge range (). 

NOTE 11:
The OTA coverage reference direction may be the same as the Reference beam direction pair () but does not have to be.
	x
	x
	x

	D41
	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.
	x
	x
	x

	D42
	The rated carrier OTA BS power, PRated,c,TRP
	PRated,c,TRP is declared as TRP OTA power per carrier, declared per supported operating band.
	n/a
	x
	x

	D43
	Worst-case side of the BS on which the co-location test antenna is placed
	Declare the worst-case side of the BS on which the co-location test antenna is placed and test will be done only on the declared side.
	n/a
	x
	x

	D44
	64QAM power back-off
	Additional power back-off declared for 64QAM EVM test requirement for BS type 2-O.
NOTE 12:
This manufacturer declaration is optional.
	n/a
	n/a
	x

	D45
	Spurious emission category
	Declare the BS 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 [5].
	c
	x
	x

	D46
	Geographic area support
	The manufacturer shall declare the regions the BS may operate in. e.g. CEPT.
	c
	x
	x

	D47
	Co-existence with other systems
	The manufacturer shall declare whether the BS 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.
	c
	x
	x

	D48
	Co-location with other base stations
	The manufacturer shall declare whether the BS under test is intended to operate co-located with Base Stations of one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD and/or E-UTRA operating in another operating band.
	c
	x
	n/a

	D49
	Single-band RIB or multi-band RIB
	List of single-band RIB and/or multi-band RIB resulting from the supported operating bands (), and operating bands with multi-band dependencies (). 
	c
	x
	x

	D50
	Single or multiple carrier
	BS capability to operate with a single carrier (only) or multiple carriers. Declared per supported operating band, per RIB.
	x
	x
	x

	D51
	Maximum number of supported carriers per operating band
	Maximum number of supported carriers. Declared per supported operating band, per RIB. 
	c
	x
	x

	D52
	Total maximum number of supported carriers
	Maximum number of supported carriers for all supported operating bands. Declared per RIB.
	c
	x
	x

	D53
	Other band combination multi-band restrictions
	Declare any other limitation under simultaneous operation in the declared band combinations (), which have any impact on the test configuration generation.
	c
	x
	n/a

	D54
	Ncells
	Number corresponding to the minimum number of cells that can be transmitted by a BS in a particular operating band. Declared per operating band ().
	c
	x
	n/a

	D55
	Maximum supported power difference between carriers
	Maximum supported power difference between carriers in each supported operating band. Declared per operating band ().
	c
	x
	x

	D56
	Maximum supported power difference between carriers is different operating bands
	Maximum supported power difference between any two carriers in any two different supported operating bands. Declared per operating bands combination ().
	c
	x
	n/a

	D57
	Operating band combination support
	List of operating bands combinations supported by BS. 
	c
	x
	n/a

	D58
	Inter-band CA 
	Declaration of operating band(s) combinations supporting inter‑band CA. Declared per operating band combination (). 
	c
	x
	x

	D59
	Intra-band contiguous CA 
	Declaration of operating band(s) supporting intra-band contiguous CA. Declared per operating band with CA support.
	c
	x
	x

	D60
	Intra-band non-contiguous CA 
	Declaration of operating band(s) supporting intra-band non‑contiguous CA. Declared per operating band with CA support. 
	c
	x
	x

	D61
	OTA REFSENS RoAoA
	Range of angles of arrival associated with the OTA REFSENS. 
	x
	x
	x

	D62
	OTA REFSENS receiver target reference direction
	Reference direction inside the OTA REFSENS RoAoA ().
	x
	x
	x

	D63
	OTA REFSENS conformance test directions
	The following four OTA REFSENS conformance test directions shall be declared:

1)
The direction determined by the maximum φ value achievable inside the OTA REFSENS RoAoA, while θ value being the closest possible to the OTA REFSENS receiver target reference direction.

2)
The direction determined by the minimum φ value achievable inside the OTA REFSENS RoAoA, while θ value being the closest possible to the OTA REFSENS receiver target reference direction.

3)
The direction determined by the maximum θ value achievable inside the OTA REFSENS RoAoA, while φ value being the closest possible to the OTA REFSENS receiver target reference direction.

4)
The direction determined by the minimum θ value achievable inside the OTA REFSENS RoAoA, while φ value being the closest possible to the OTA REFSENS receiver target reference direction.
	x
	x
	X

	D64
	Band n20 support, operating in geographical areas allocated to broadcasting (DTT)
	If the BS has single band connector(s) or multi-band connector(s) declared to support Band n20 the manufacturer shall declare if the BS may operate in geographical areas allocated to broadcasting (DTT).
	c
	x
	n/a

	D65
	Band n20 support, emission level for channel N (PEM,N)
	If the BS has sin single band connector(s) or multi-band connector(s) declared to support Band n20 and has been declared to operate in geographical areas allocated to broadcasting (DTT), the emission level for channel N (annex G of TS 36.104 [11]) shall be declared.
	c
	x
	n/a

	D66BS 
	Band n20 support, Maximum output Power in [10] MHz (P10MHz)
	If the BS has single band connector(s) or multi-band connector(s) declared to support Band n20 and has been declared to operate in geographical areas allocated to broadcasting (DTT), the maximum output power in [10] MHz (annex G of TS 36.104 [16]) shall be declared.
	c
	x
	n/a

	
	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%.  
	x
	x
	x

	D67
	Rated beam EIRP at lower end of the fractional bandwidth (EIRPFBWlow)
	The rated EIRP level per carrier at lower end of the fractional bandwidth (EIRPFBWlow), at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (), as well as the reference beam direction pair ().
Declared per beam for all supported frequency ranges ().

NOTE 13: if Dx.y is declared for certain frequency range (), there shall be no “Rated beam EIRP” declaration () for the operating band containing that particular frequency range.
	x
	x
	x

	D68
	Rated beam EIRP at higher end of the fractional bandwidth (EIRPFBWhigh)
	The rated EIRP level per carrier at higher end of the fractional bandwidth (EIRPFBWhigh), at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (), as well as the reference beam direction pair ().
Declared per beam for all supported frequency ranges in ().

NOTE 14: if Dx.y is declared for certain frequency range (), there shall be no “Rated beam EIRP” declaration () for the operating band containing that particular frequency range.
	x
	x
	x

	NOTE 1: Manufacturer declarations applicable per BS requirement set were marked as “x”. Manufacturer declarations not applicable per BS requirement set were marked as “n/a”.

NOTE 2: For BS type 1-H, the only radiated declarations are related to EIRP and EIS requirements. For BS type 1-H declarations required for the conducted requirements testing, refer to TS 38.141-1 [3]. For declarations marked as ‘c’, related conducted declarations in TS 38.141-1 [3] apply.


4.8
Test configurations
Editor’s note: to capture multi-carrier/CA operation, contiguous/non-contiguous operation. Test models to be captured in this clause. Test models other than those already listed below, are not precluded. 

4.8.1
General

Editor’s note: test configuration aspects to be confirmed once the test models and test configurations discussion is concluded. 
The test configurations shall be constructed using the methods defined below subject to the parameters declared by the manufacturer as listed in subclause 4.6.

[For test contiguous spectrum operation configurations used in receiver tests only the carriers in the outermost frequency positions in the Base Station RF Bandwidth need to be generated by the test equipment. For non-contiguous spectrum operation test configurations used in receiver tests, outermost carriers for each sub-block need to be generated by the test equipment.]

The applicable test models for generation of the carrier transmit test signal are defined in subclause [x].

NOTE:
In case, carriers are shifted to align with the channel raster Foffset.
4.8.2
Test signal configurations

4.8.2.1
Test signal used to build Test Configurations

The signal’s Channel Bandwidth and Subcarrier spacing used to build NR Test Configurations shall be selected according to tables 4.8.2-1 and 4.8.2-2.
Table 4.8.2-1: Signal to be used to build NR TCs for BS type 1-H and BS type 1-O
	Operating band characteristics
	FDL_high – FDL_low < 100 MHz
	FDL_high – FDL_low ≥ 100 MHz

	TC signal characteristics
	BWchannel
	5 MHz (Note)
	20 MHz (Note)

	
	Subcarrier spacing
	Smallest supported subcarrier spacing

	Note: If this channel bandwidth is not supported, the narrowest supported channel bandwidth shall be used.


Table 4.8.2-2: Signal to be used to build NR TCs for BS type 2-O
	Operating band characteristics
	FDL_high – FDL_low < 3250 MHz

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

	
	Subcarrier spacing
	Smallest supported subcarrier spacing

	Note 1: BS vendor can decide to test with 50 MHz channel bandwidth and smallest supported SCS instead of 100 MHz channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 50 MHz. 

Note 2: If this channel bandwidth is not supported, the narrowest supported channel bandwidth shall be used.


4.8.2.2
NRTC1: Contiguous spectrum operation

The purpose of test configuration NRTC1 is to test all BS requirements excluding CA occupied bandwidth.

For NRTC1 used in receiver tests only the two outermost carriers within each supported operating band need to be generated by the test equipment.
4.8.2.2.1
NRTC1 generation

NRTC1 shall be constructed on a per band basis using the following method:

-
The Base Station RF Bandwidth of each supported operating band shall be the declared maximum radiated Base Station RF Bandwidth for contiguous operation (D19).;
-
Select the carrier to be tested according to 4.8.2.1 and place it adjacent to the lower Base Station RF Bandwidth edge. Place same signal adjacent to the upper Base Station RF Bandwidth edge.

-
For transmitter tests, select as many carriers (according to 4.8.2.1) that the beam supports within a band and that fit in the rest of the declared maximum Base Station RF Bandwidth. Place the carriers adjacent to each other starting from the upper Base Station RF Bandwidth edge. The nominal carrier spacing defined in TS 38.104 [2] subclause 5.4.1 shall apply;

The test configuration should be constructed on a per band basis for all component carriers of the inter-band CA bands declared to be supported by the beam 
(D58). All configured component carriers are transmitted simultaneously in the tests where the transmitter should be on.

4.8.2.2.2
NRTC1 power allocation

Set the number of carriers to the number of carriers at maximum TRP (D15).
For EIRP accuracy requirements set each beam to maximum EIRP (D11/67/68) for the tested beam direction pair.
For all other requirements ensure the total radiated power is PRated,c,TRP (D42).
For a beam 
declared to support only CA operation (D24), set the power spectral density of of each carrier to the same level so that the sum of the carrier power equals the same value as above.
4.8.2.3
NRTC2: Contiguous CA occupied bandwidth

NRTC2 in this subclause is used to test CA occupied bandwidth.

4.8.2.3.1
NRTC2 generation

NRTC2 shall be constructed on a per band basis using the following method:

-
All component carrier combinations supported by the beam, which have different sum of channel bandwidth of component carrier, shall be tested. For all component carrier combinations which have the same sum of channel bandwidth of component carriers, only one of the component carrier combinations shall be tested.

-
Of all component carrier combinations which have same sum of channel bandwidth of component carrier, select those with the narrowest carrier with the smallest supported subcarrier spacing at the lower Base Station RF Bandwidth edge.

-
Of the combinations selected in the previous step, select one with the narrowest carrier with the smallest supported subcarrier spacing at the upper Base Station RF Bandwidth edge.

-
If there are multiple combinations fulfilling previous steps, select the one with the smallest number of component carrier.

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing being adjacent to the lowest carrier.

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing being adjacent to the highest carrier.
-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing being adjacent to the carrier which has been selected in the previous step.

-
If there are multiple combinations fulfilling previous steps, repeat the previous step until there is only one combination left.

-
The nominal channel spacing defined in TS 38.104 [2] subclause 5.4.1 shall apply.

4.8.2.3.2
NRTC2 power allocation
Set the number of carriers to the number of carriers at maximum TRP (see ex).

For EIRP accuracy requirements set each beam to maximum EIRP (D11/67/68) for the tested beam direction pair.
For all other requirements ensure the total radiated power is PRated,c,TRP (D42).

For a beam declared to support only CA operation (D24), set the power spectral density of each carrier to the same level so that the sum of the carrier power equals the same value as above.
4.8.2.4
NRTC3: Non-contiguous spectrum operation

The purpose of NRTC3 is to test NR multicarrier non-contiguous aspects.

For NRTC3 used in receiver tests, outermost carriers for each sub-block need to be generated by the test equipment; other supported carriers are optional to be generated.
4.8.2.4.1
NRTC3 generation

NRTC3 is constructed on a per band basis using the following method:

-
The Base Station RF Bandwidth of each supported operating band shall be the declared maximum radiated Base Station RF Bandwidth for non-contiguous operation (D19). The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum radiated Base Station RF Bandwidth (D18).
-
Select the carrier to be tested according to 4.8.2.1. Place it adjacent to the upper Base Station RF Bandwidth edge and another similar carrier adjacent to the lower Base Station RF Bandwidth edge. 

-
For single-band operation receiver tests, if the remaining gap is at least 15 MHz (or 60 MHz if channel bandwidth of the carrier to be tested is 20 MHz) for FR1 or 150 MHz for FR2 plus two times the channel bandwidth used in the previous step and the beam supports at least 4 carriers, place a NR carrier of this channel bandwidth adjacent to each already placed carrier for each sub-block. The nominal channel spacing defined in TS 38.104 [2] subclause 5.4.1 shall apply.

-
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.

4.8.2.4.2
NRTC3 power allocation

Set the number of carriers to the number of carriers at maximum TRP (D15).

For EIRP accuracy requirementsset each beam to maximum EIRP (D11, 67, 68) for the tested beam direction pair.

For all other requirements ensure the total radiated power is PRated,c,TRP (D42).
4.8.2.5
NRTC4: Multi-band test configuration for full carrier allocation

The purpose of NRTC4 is to test beams which have been generated using transceiver units supporting operation in multiple operating bands through common active electronic components(s), considering maximum supported number of carriers.
4.8.2.5.1
NRTC4 generation

NRTC4 is based on re-using the existing test configuration applicable per band on beams generated using Multi-band transceiver units and hence have declared multi-band dependencies (D16, D17). It is constructed using the following method:

-
The Base Station RF Bandwidth of each supported operating band shall be the declared maximum radiated Base Station RF Bandwidth (D21).
-
The number of carriers of each supported operating band shall be the declared maximum number of supported carriers by the multi-band dependencies in each band (D25). Carriers shall be selected according to 4.8.2.1 and shall first be placed at the outermost edges of the declared maximum radiated Radio Bandwidth (D21). Additional carriers shall next be placed at the edges of Base Station RF Bandwidth, if possible.
-
The allocated Base Station RF Bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum radiated Radio Bandwidth (21).
-
Each concerned band shall be considered as an independent band and the corresponding test configuration shall be generated in each band. The mirror image of the single band test configuration shall be used in the highest band being tested for the beam.
-- 
If an operating band with multi-band dependencies supports three carriers only, two carriers shall be placed in one band according to the relevant test configuration while the remaining carrier shall be placed at the edge of the maximum Radio Bandwidth in the other band.
- 
If the sum of the base Station RF bandwidths of each of the supported operating bands is greater than the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (D21) then repeat the steps above for test configurations where the Base Station RF Bandwidth of one of the operating band shall be reduced so that the declared maximum Radio Bandwidth is not exceeded and vice versa.
-
If the sum of the maximum number of supported carrier of each supported operating bands with multi-band dependencies (D51) is larger than the declared Total number of supported carriers for operating bands with multi-band dependencies (D25), repeat the steps above for test configurations where in each test configuration the number of carriers of one of the operating band shall be reduced so that the total number of supported carriers is not be exceeded and vice versa.
4.8.2.5.2
NRTC4 power allocation

Set the number of carriers to the total number of supported carriers for the declared multi-band dependencies (D25).

For EIRP accuracy requirements set each beam to maximum EIRP (D11, D67, D68) for the tested beam direction pair.

For all other requirements ensure the total radiated power is PRated,c,TRP (D42).

If the allocated number of carriers in an operating band exceeds the declared number of carriers at maximum TRP in an operating band (D15) the carriers should if possible be allocated to a different operating band.
4.8.2.6
NRTC5: Multi-band test configuration with high PSD per carrier

The purpose of NRTC5 is to test multi-band operation aspects considering higher PSD cases with reduced number of carriers and non-contiguous operation (if supported) in multi-band mode.

4.8.2.6.1
NRTC5 generation

NRTC5 is based on re-using the existing test configuration applicable for operating bands using multi-band transceiver units and hence have declared multi-band dependencies (D16, D17). It is constructed using the following method:

-
The Base Station RF Bandwidth of each supported operating band shall be the declared maximum radiated Base Station RF Bandwidth (D21).
-
The allocated Radio Bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (25).
-
The maximum number of carriers is limited to two per band.  Carriers shall be selected according to 4.8.2.1 and shall be placed at the outermost edges of the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (D21).
-
Each concerned band shall be considered as an independent band and the carrier placement in each band shall be according to NRTC3, where the declared parameters for multi-band operation shall apply. Narrowest supported NR channel bandwidth and smallest subcarrier spacing shall be used in the test configuration.
- 
If an operating band with multi-band dependencies supports three carriers only, two carriers shall be placed in one band according to the relevant test configuration while the remaining carrier shall be placed at the edge of the maximum Radio Bandwidth in the other band.

-
If the sum of the base Station RF bandwidths of each of the supported operating bands is greater than the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (D51 for the declared multi-band dependencies (D25) then repeat the steps above for test configurations where the Base Station RF Bandwidth of one of the operating band shall be reduced so that the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (D51) is not exceeded and vice versa.
4.8.2.6.2
NRTC5 power allocation

Set the number of carriers to the total number of supported carriers for the declared multi-band dependencies (D25).

For EIRP accuracy requirements set each beam to maximum EIRP (D11, 67, 68) for the tested beam direction pair.

For all other requirements ensure the total radiated power is PRated,c,TRP (D42).

If the sum of the TRP for all carriers in an operating band(s) exceeds the sum of the maximum TRP per carrier (D42) for the number of carriers at maximum TRP (D15) in multi-band operation, the exceeded part shall, if possible, be reallocated into the other band(s). If the EIRP allocated for a carrier exceeds the declared maximum TRP, the exceeded power shall, if possible, be reallocated into the other carriers.
6
Radiated transmitter characteristics

6.1
General

This subclause describes any general aspects of radiated transmitter characteristics and relations between requirements. 

General test conditions for transmitter tests are given in clause 4, including interpretation of measurement results and configurations for testing. BS configurations for the tests are defined in subclause 4.5.

If beams have been declared equivalent and parallel (D13), only a representative beam is necessary to demonstrate conformance.
6.2
Radiated transmit power

6.2.1
Definition and applicability

Radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction.
For each declared beam, the requirement is based on declarations captured in subclause 4.6 for a beam identifier (D3), reference beam direction pair ([D8), rated beam EIRP at the beam's reference direction pairD11, D67, D68), EIRP accuracy directions set 
(D9), the beam direction pairs at the maximum steering directions (D10) and their associated rated beam EIRP (D11, D67, D68) and beamwidth(s) for reference beam direction pair and maximum steering directions (D12).

For a declared beam identifier and beam direction pair, the rated beam EIRP level is the maximum power that the BS is declared to radiate at the associated beam peak direction during the transmitter ON period.
For each beam peak direction associated with a beam direction pair within the EIRP accuracy directions set, a specific rated beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below. Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing as detailed in subclause 6.2.4.1.

NOTE 1:
The EIRP accuracy directions set for a beam is the complete continuous or discrete set of all beam direction for which the EIRP accuracy is intended to be achieved for the beam.
NOTE 2:
A beam direction pair consists of a beam centre direction and an associated beam peak direction.
NOTE 3:
A declared EIRP value is a value provided by the manufacturer for verification according to the conformance specification declaration requirements, whereas a claimed EIRP value is provided by the manufacturer to the equipment user for normal operation of the equipment and is not subject to formal conformance testing.

Radiated transmit power is directional requirement applicable to BS type 1-H, BS type 1-O and BS type 2-O.
6.2.2
Minimum requirement

Radiated transmit power minimum requirement for BS type 1-H and BS type 1-O is defined in 3GPP TS 38.104 [2], subclause 9.2.2.

Radiated transmit power minimum requirement for BS type 2-O is defined in 3GPP TS 38.104 [2], subclause 9.2.3. 

6.2.3
Test purpose

The test purpose is to verify the ability to accurately generate and direct radiated power per beam, across the frequency range and under normal conditions, for all declared beams of the BS type 1-H, BS type 1-O and BS type 2-O.

6.2.4
Method of test

6.2.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF bandwidth positions to be tested: 

· BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.9.1,
· BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.1.

Directions to be tested: 

· Reference beam direction pair (D8), and 

· Maximum steering directions (D10).

In addition for a BS type 1-O a single test case shall be performed under extreme test environment as defined in annex B.3. In this case, it is sufficient to test on a single combination of one NR-ARFCN, one RF bandwidth position and with only one applicable test configuration defined in clause 5.

NOTE:   Tests under extreme power supply also test extreme temperature.

6.2.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2. For normal test environment conditions in OTA domain, the test procedure is as follows: 

1)
Place the BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (D2) of the BS with the test system.

3)
Move the BS on the positioner in order that the direction to be tested aligns with the test antenna.

4)
Configure the beam peak direction of the BS according to the declared beam direction pair.

5)
Set the BS to transmit according to the applicable test configuration in subclause 4.8 using the corresponding test model(s) in subclause 4.9.3.


In addition, for a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause 4.8.2.

6)
Measure EIRP by either a) or b) below:

a)
If the OTA test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS.

b)
If the OTA test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.

7)
Test steps 3 to 6 are repeated for all declared beams (D3) and their reference beam direction pairs and maximum steering directions (D8, D10).
For multi-band capable BS and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carriers activated in the other band.

8)   For extreme conditions tests the methods in annex B.7 may be used where a representative power measurement is taken at both nominal conditions (Pmax,sample,nom) and extreme conditions (Pmax,sample,ext) and the delta (Δsample) is added to the nominal measurement from step 6 such that Pmax,c,EIRP, extreme = Pmax,c,EIRP + Δsample.

6.2.5
Test requirement

For each declared conformance beam direction pair, the EIRP measurement results in subclause 6.2.4.2 shall remain within the values provided in table 6.2.5-1, relative to the manufacturer's declared rated beam EIRP (D11, D67, D68) value:

· Table 6.2.5-1: Test requirement for radiated transmit power

	
	Normal test environment
	Extreme test environment

	BS type 1-H
	f ≤ 3 GHz: ± 3.3 dB
	N/A

	
	3 GHz < f ≤ 6 GHz: ± 3.5 dB
	

	BS type 1-O
	f  ≤ 3 GHz: ± 3.3 dB
	f  ≤ 3 GHz: ± 5.2 dB

	
	3 GHz < f ≤ 6 GHz: ± 3.5 dB 
	3 GHz < f ≤ 4.2 GHz: ± 5.3 dB

	
	
	4.2 GHz < f ≤ 6 GHz: ± 5.3 dB

	BS type 2-O
	24.15 GHz < f ≤ 29.5 GHz: ± 5.1 dB

37 GHz < f ≤ 40 GHz: ± 5.4 dB

…

	fTBD1 < f ≤ fTBD2: ± (EIRPacc_EXTREME_FR2+ TTOTA_FR2) dB
…


6.3
OTA base station output power

6.3.1
Definition and applicability

OTA BS output power is declared as the TRP radiated requirement, with the output power accuracy requirement defined at the RIB during the transmitter ON period for any specific beam peak direction associated with a beam direction pair within the OTA peak directions set, for BS type 1-O and BS type 2-O. 

The BS rated carrier TRP output power shall be within limits as specified in table 6.3.1-1.

· Table 6.3.1-1: BS rated carrier TRP output power limits for BS type 1-O
	BS class
	Prated,c,TRP

	Wide Area BS
	(note)

	Medium Range BS
	≤ + 47 dBm

	Local Area BS
	≤ + 33 dBm

	NOTE:
There is no upper limit for the Prated,c,TRP of the Wide Area Base Station.


Despite the general requirements for the BS output power described in subclauses 9.3.2 – 9.3.3, additional regional requirements might be applicable.  

NOTE:
In certain regions, power limits corresponding to BS classes may apply for BS type 2-O.

6.3.2
Minimum requirement

The minimum requirement for BS type 1-O is in TS 38.104 [2], subclause 9.3.2.

The minimum requirement for BS type 2-O is in TS 38.104 [2], subclause 9.3.3.

6.3.3
Test purpose

The test purpose is to verify the accuracy of the maximum carrier TRP (Pmax,c,TRP) across the frequency range for all RIBs.
6.3.4
Method of test

6.3.4.1
Initial conditions

For BS type 1-O:

Test environment:
Normal, see annex B.2.

RF channels to be tested:
FFS; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier: FFS in single band operation; see subclause 4.9.1.

FFS in multi-band operation, see subclause 4.9.1.

Beams to be tested: 
The [narrowest declared beam] (see table 4.6-1, [D3).
Directions to be tested: FFS
For BS type 2-O:

Test environment:
Normal, see annex B.2.

RF channels to be tested:
FFS; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier: FFS in single band operation; see subclause 4.9.1.
FFS in multi-band operation, see subclause 4.9.1.
Beams to be tested: 
The [narrowest declared beam] (see table 4.6-1, [D3).
Directions to be tested: FFS
6.3.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (see table 4.6-1, D2) of the BS with the test system.

3)
Set the BS in the direction of the declared beam peak direction of the beam direction pair, for the beam to be tested.

4)
Configure the beam peak direction of the BS according to the required conditions for the TRP test.

5)
Set the BS to transmit according to the applicable test configuration in clause 5 using the corresponding test model(s) in subclause 4.12.2.


In addition, for a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause 4.11.

6)
Set the BS in the direction of the appropriated TRP measurement grid (see annex xx).

Editor’s note: annex xx will describe how the measurement grid conforms to the specified TRP estimation uncertainty – it is important it is finished before the final approval.
7)
Measure EIRP by either a) or b) below:

a)
If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS.

b)
If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.

8)
Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex xx).

9)
Calculate TRP using the EIRP measurements.

For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.

6.3.5
Test requirement

6.3.5.1
BS type 1-O
The TRP measurement result in step 9 of subclause 6.3.4.2 shall remain:

-
within +3.4 dB and -3.4 dB of the manufacturer's declared rated carrier TRP output power Prated,c,TRP  carrier frequency f  ≤ 3.0 GHz;

-
within +3.5 dB and –3.5 dB of the manufacturer's declared rated carrier TRP output power Prated,c,TRP for carrier frequency 3.0 GHz < f ≤ 4.2 GHz.

-
within +3.5 dB and –3.5 dB of the manufacturer's declared rated carrier TRP output power Prated,c,TRP for carrier frequency 4.2 GHz < f ≤ 6.0 GHz.

6.3.5.2
BS type 2-O
The TRP measurement result in step 9 of subclause 6.3.4.2 shall remain:

-
within +5.1 dB and -5.1 dB of the manufacturer's declared rated carrier TRP output power Prated,c,TRP  carrier frequency 24.25 GHz < f ≤  29.5 GHz.

-
within +5.4 dB and –5.4 dB of the manufacturer's declared rated carrier TRP output power Prated,c,TRP for carrier frequency 37 GHz < f ≤  40 GHz.

Editor’s note: more frequency divisions for the measuring accuracy may be introduced.
6.4
OTA output power dynamics

6.4.1
General

The requirements in subclause 6.4 apply during the transmitter ON period. Transmit signal quality (as specified in subclause 6.6) shall be maintained for the output power dynamics requirements.

The OTA output power requirements are single direction requirements and apply to the beam peak directions over the OTA peak directions set.

6.4.2
OTA RE power control dynamic range

6.4.2.1
Definition and applicability

The OTA RE power control dynamic range is the difference between the power of an RE and the average RE power for a BS at maximum output power (Pmax,c,EIRP) for a specified reference condition.

This requirement shall apply at each RIB supporting transmission in the operating band.
6.4.2.2
Minimum requirement

The minimum requirement for BS type 1-O is in TS 38.104 [2], subclause 9.4.2.2.

6.4.2.4
Method of test

No specific test or test requirements are defined for RE power control dynamic range. The Error Vector Magnitude test, as described in subclause 6.6 provides sufficient test coverage for this requirement.
6.4.3
OTA total power dynamic range
6.4.3.1
Definition and applicability
The OTA total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.

This requirement shall apply at each RIB supporting transmission in the operating band.

NOTE 1:
The upper limit of the OTA total power dynamic range is the BS maximum carrier EIRP (Pmax,c,EIRP). The lower limit of the OTA total power dynamic range is the average EIRP for single RB transmission in the same direction using the same beam. The OFDM symbol carries PDSCH and not contain RS, PBCH or synchronization signals.

6.4.3.2
Minimum requirement

The minimum requirement for BS type 1-O is in TS 38.104 [2], subclause 9.4.3.2.

The minimum requirement for BS type 2-O is in TS 38.104 [2], subclause 9.4.3.3.

6.4.3.3
Test purpose

The test purpose is to verify that the total power dynamic range is within the limits specified by the minimum requirement.
6.4.3.4
Method of test

6.4.3.4.1
Initial conditions

For BS type 1-O:

Test environment:
Normal, see annex B.2.

RF channels to be tested:
FFS; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier: FFS in single band operation; see subclause 4.9.1.
Beams to be tested: 
The [narrowest declared beam] (see table 4.6-1, D3).
Directions to be tested: The reference beam direction pair (see table 4.6-1, D8).
For BS type 2-O:

Test environment:
Normal, see annex B.2.

RF channels to be tested:
FFS; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier: FFS in single band operation; see subclause 4.9.1.
Beams to be tested: 
The [narrowest declared beam] (see table 4.6-1, D3).
Directions to be tested: The reference beam direction pair (see table 4.6-1, D8).
6.4.3.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (see table 4.6-1, D2) of the BS with the test system.

3)
Move the AAS BS on the positioner in order that the direction to be tested aligns with the test antenna.

4)
Configure the beam peak direction of the BS according to the declared beam direction pair.

5)
Set the BS to transmit using [E-TM 3.1] for BS type 1-O or [E-TM x.x] for BS type 2-O, in 3GPP TS 38.141-1 [3] subclause 6.1.1.1 at the manufacturers declared rated carrier output EIRP (PRated,c,EIRP).

6)
Measure the average OFDM symbol EIRP as defined in annex F in 3GPP TS 38.141-1 [3] by either a) or b) below:

a)
If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS. Sum the EIRP measured on both polarizations.

b)
If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.
7)
Set the BS to transmit using [E-TM 2] for BS type 1-O or [E-TM x.x] for BS type 2-O, in 3GPP TS 38.141-1 [3] subclause 6.1.1.1.
8)
Measure the average OFDM symbol power as defined in annex F 3GPP TS 38.141 [xx] by either a) or b) below:

a)
If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS. Sum the EIRP measured on both polarizations.

b)
If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.

The measured OFDM symbols shall not contain RS, PBCH or synchronisation signals. 

9)
If BS supports 256QAM, set the channel set-up of the transmitted signal according to [E-TM 3.1a] for BS type 1-O or [E-TM x.x] for BS type 2-O and repeat step 1. Set to transmit a signal according to [E-TM 2a] for BS type 1-O or [E-TM x.x] for BS type 2-O and repeat step 3.

In addition, for multi-band RIB(s), the following steps shall apply:

10)
For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

6.4.3.5
Test requirement

6.4.3.5.1
BS type 1-O
The downlink (DL) total power dynamic range for each NR carrier shall be larger than or equal to the level in table 6.4.3.5.1-1.

· Table 6.4.3.5.1-1: Total power dynamic range

	BS channel bandwidth [MHz]
	Total power dynamic range
[dB]

	
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS

	5
	13.5
	10
	N/A

	10
	16.7
	13.4
	10

	15
	18.5
	15.3
	12.1

	20
	19.8
	16.6
	13.4

	25
	20.8
	17.7
	14.5

	30
	21.6
	18.5
	15.3

	40
	22.9
	19.8
	16.6

	50
	23.9
	20.8
	17.7

	60
	N/A
	21.8
	18.5

	70
	N/A
	22.3
	19.1

	80
	N/A
	22.9
	19.8

	90
	N/A
	23.4
	20.4

	100
	N/A
	23.9
	20.9


NOTE 1:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.

NOTE 2:
Additional test requirements for the Error Vector Magnitude (EVM) at the lower limit of the dynamic range are defined in subclause 6.6.
6.4.3.5.2
BS type 2-O
OTA total power dynamic range minimum requirement for BS type 2-O is specified such as for each NR carrier it shall be larger than or equal to the levels specified in table 6.4.3.5.2-1. 
· Table 6.4.3.5.2-1: Minimum requirement for BS type 2-O total power dynamic range

	SCS [kHz]
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	OTA total power dynamic range [dB]

	60
	17.7
	20.8
	23.8
	N.A

	120
	14.6
	17.7
	20.8
	23.8


NOTE 1:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.

NOTE 2:
Additional test requirements for the Error Vector Magnitude (EVM) at the lower limit of the dynamic range are defined in subclause 6.6.
6.5
OTA transmit ON/OFF power

6.5.1
OTA transmitter OFF power

6.5.1.1
Definition and applicability

OTA transmitter OFF power requirements apply only to TDD operation of NR BS.

OTA transmitter OFF power is defined as the mean power measured over 70/Nµs filtered with a square filter of bandwidth equal to the transmission bandwidth configuration of the BS (BWConfig) centred on the assigned channel frequency during the transmitter OFF period. N = SCS/15, where SCS is Sub Carrier Spacing in kHz.

For BS supporting intra-band contiguous CA, the transmitter OFF power is defined as the mean power measured over 70/N µs filtered with a square filter of bandwidth equal to the Aggregated BS Channel Bandwidth BWChannel_CA centred on (Fedge_high+Fedge_low)/2 during the transmitter OFF period. 
For BS type 1-O, the transmitter OFF power is defined as the output power at the co-location test antenna conducted output(s). For BS type 2-O the transmitter OFF power is defined as TRP.

For multi-band co-location test antenna conducted output(s), the requirement is only applicable during the transmitter OFF period in all supported operating bands.
For single band co-location test antenna conducted output(s) supporting transmission in multiple operating bands, the requirement is applicable per supported operating band.
For multi-band RIBs, the requirement is only applicable during the transmitter OFF period in all supported operating bands.

For single band RIBs supporting transmission in multiple operating bands, the requirement is applicable per supported operating band.
6.5.1.2
Minimum requirement

The minimum requirement for BS type 1-O is in TS 38.104 [2], subclause 9.5.2.2.

The minimum requirement for BS type 2-O is in TS 38.104 [2], subclause 9.5.2.3.

6.5.1.3
Test purpose

The purpose of this test is to verify the OTA transmitter OFF power is within the limits of the minimum requirements.

6.5.1.4
Method of test 

6.5.1.4.1
Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested: M; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested:

-
MRFBW in single band operation, see subclause 4.9.1;
-
BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation; see subclause 4.9.1.
6.5.1.4.2
Procedure

6.5.1.4.2.1
General procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (D2) of the BS with the test system.

3)
Set the BS in the direction of the declared beam peak direction of the beam direction pair, for the beam to be tested.

6.5.1.4.2.2
BS type 1-O
4)
Place the co-location test antenna as specified in subclause 4.12.

5)
Configure the beam peak direction of the BS according to the declared beam direction pair.

6)
Set the BS to transmit according to the applicable test configuration in subclause 4.8 using the corresponding test models or set of physical channels in subclause 4.9.3. 

7)
Measure the mean power spectrum density measured over 70/N μs filtered with a square filter of bandwidth equal to the RF bandwidth of the NR BS centred on the central frequency of the RF bandwidth. 70/N μs average window centre is set from 35/N μs after end of one transmitter ON period + 10 μs to 35/N μs before start of next transmitter ON period - 10 μs. N = SCS/15, where SCS is Sub Carrier Spacing in kHz.

8)
For an NR BS supporting contiguous CA, measure the mean power spectral density over 70/N μs filtered with a square filter of bandwidth equal to the Aggregated Channel Bandwidth BWChannel_CA centred on (Fedge_high+Fedge_low)/2. 70/N μs average window centre is set from 35/N μs after end of one transmitter ON period + 10 μs to 35/N μs before start of next transmitter ON period - 10 μs.
In addition, for a multi-band RIB, the following steps shall apply:

9)
For a multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

6.5.1.4.2.2
BS type 2-O
[4)
Configure the beam peak direction of the NR BS according to the declared beam direction pair.

5)
Set the NR BS to transmit according to the applicable test configuration in subclause 4.8 using the corresponding test models or set of physical channels in subclause 4.9.


In addition, for an NR BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause 4.7.3.

6)
Set the NR BS in the direction of the appropriated TRP measurement grid (see annex xx).

7)
Measure EIRP by either a) or b) below. EIRP is measured over 70/N μs filtered with a square filter of bandwidth equal to the RF bandwidth of the NR BS centred on the central frequency of the RF bandwidth. 70/N μs average window centre is set from 35/N μs after end of one transmitter ON period + 3μs to 35/N μs before start of next transmitter ON period - 3μs. N = SCS/15, where SCS is Sub Carrier Spacing in kHz.

a)
If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the NR BS.

b)
If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.

8)
For an NR BS supporting contiguous CA, measure EIRP by either a) or b) below. EIRP is measured over 70/N μs filtered with a square filter of bandwidth equal to the Aggregated Channel Bandwidth BWChannel_CA centred on (Fedge_high+Fedge_low)/2. 70/N μs average window centre is set from 35/N μs after end of one transmitter ON period + 3 μs to 35/N μs before start of next transmitter ON period - 3 μs. N = SCS/15, where SCS is Sub Carrier Spacing in kHz.

a)
If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the NR BS.

b)
If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.

9)
Repeat step 6-8 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex xx).

10)
Calculate TRP using the EIRP measurements.

For multi-band capable NR BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.]

6.5.1.5
Test requirements

6.5.1.5.1
BS type 1-O
The measured mean power spectral density according to subclause 6.5.1.4.2 shall be less than -102.6 dBm/MHz for carrier frequency f ≤ 3.0 GHz.

The measured mean power spectral density according to subclause 6.5.1.4.2 shall be less than -102.4 dBm/MHz for carrier frequency 3.0 GHz < f ≤ 6.0 GHz.

For multi-band RIB, the requirement is only applicable during the transmitter OFF period in all supported operating bands.
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.1.

6.5.1.5.2
BS type 2-O
The measured mean power spectral density according to subclause 9.5.1.4.2 shall be less than [-36+XX] dBm/MHz for carrier frequency f ≤ XX GHz.

The measured mean power spectral density according to subclause 9.5.1.4.2 shall be less than [-36+XX] dBm/MHz for carrier frequency XX GHz < f ≤ XX GHz.

The measured mean power spectral density according to subclause 9.5.1.4.2 shall be less than [-36+XX] dBm/MHz for carrier frequency XX GHz < f ≤ XX GHz.

For multi-band RIBs, the requirement is only applicable during the transmitter OFF period in all supported operating bands.
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.1.

6.5.2
OTA transmitter transient period

6.5.2.1
Definition and applicability

The OTA transmitter transient period requirements apply only to TDD operation of BS.

The OTA transmitter transient period is the time period during which the transmitter unit is changing from the OFF period to the ON period or vice versa. The OTA transmitter transient period is illustrated in figure 6.5.2.1-1.

·  SHAPE  \* MERGEFORMAT 


Figure 6.5.2.1-1: Illustration of the relations of transmitter ON period,
transmitter OFF period and transmitter transient period

This requirement applies at each co-location test antenna conducted output supporting reception in the operating band for BS type 1-O, and at each RIB supporting transmission in the operating band for BS type 2-O.

6.5.2.2
Minimum requirement

The minimum requirement for BS type 1-O is in TS 38.104 [2], subclause 9.5.3.2.

The minimum requirement for BS type 2-O is in TS 38.104 [2], subclause 9.5.3.3.

6.5.2.3
Test purpose

The purpose of this test is to verify the OTA transmitter transient periods are within the limits of the minimum requirements.
6.5.2.4
Method of test 

6.5.2.4.1
Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested: M; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested:

-
MRFBW in single band operation, see subclause 4.9.1; 

-
BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation; see subclause 4.9.1.
6.5.2.4.2
Procedure

6.5.2.4.2.1
General procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (D2) of the BS with the test system.

3)
Set the BS in the direction of the declared beam peak direction of the beam direction pair, for the beam to be tested.

6.5.2.4.2.2
BS type 1-O
4)
Place the co-location test antenna as specified in subclause 4.12.

5)
Configure the beam peak direction of the BS according to the declared beam direction pair.

6)
Set the BS to transmit according to the applicable test configuration in subclause 4.8 using the corresponding test models or set of physical channels in subclause 4.9. 

7)
Measure the mean power spectrum density measured over 70/N μs filtered with a square filter of bandwidth equal to the RF bandwidth of the BS centred on the central frequency of the RF bandwidth. 70/N μs average window centre is set from 35/N μs after end of one transmitter ON period + 10 μs to 35/N μs before start of next transmitter ON period - 10 μs. N = SCS/15, where SCS is Sub Carrier Spacing in kHz.

8)
For an BS supporting contiguous CA, measure the mean power spectral density over 70/N μs filtered with a square filter of bandwidth equal to the Aggregated Channel Bandwidth BWChannel_CA centred on (Fedge_high+Fedge_low)/2. 70/N μs average window centre is set from 35/N μs after end of one transmitter ON period + 10 μs to 35/N μs before start of next transmitter ON period - 10 μs.
In addition, for a multi-band RIB, the following steps shall apply:

9)
For a multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

6.5.2.4.2.3
BS type 2-O
[4)
Place the measurement antenna at the transmitter reference direction
5)
Configure the beam peak direction of the NR BS according to the declared beam direction pair.

6)
Set the NR BS to transmit according to the applicable test configuration in subclause 4.8 using the corresponding test models or set of physical channels in subclause 4.9. 


In addition, for an NR BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause 4.7.3.

7)
Measure EIRP sample when transmitter is ON at maximum rated power, call this P_EIRP_ON by either a) or b) below. EIRP is measured over 70/N μs filtered with a square filter of bandwidth equal to the RF bandwidth of the NR BS centred on the central frequency of the RF bandwidth. From maximum transmit power measurement also corresponding TRP, P_TRP_ON is known.

a)
If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the NR BS.

b)
If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.

8)
Measure EIRP sample when transmitter is OFF, call this P_EIRP_OFF by either a) or b) below. EIRP is measured over 70/N μs filtered with a square filter of bandwidth equal to the RF bandwidth of the NR BS centred on the central frequency of the RF bandwidth. 70/N μs average window centre is set from 35/N μs after end of one transmitter ON period + 3μs to 35/N μs before start of next transmitter ON period - 3μs. N = SCS/15, where SCS is Sub Carrier Spacing in kHz. From maximum transmit power measurement also corresponding TRP, P_TRP_ON is known.

9)
For an NR BS supporting contiguous CA, measure EIRP by either a) or be below. EIRP is measured over 70/N μs filtered with a square filter of bandwidth equal to the Aggregated Channel Bandwidth BWChannel_CA centred on (Fedge_high+Fedge_low)/2. 70/N μs average window centre is set from 35/N μs after end of one transmitter ON period + 3 μs to 35/N μs before start of next transmitter ON period - 3 μs. N = SCS/15, where SCS is Sub Carrier Spacing in kHz, call this P_EIRP_OFF.

10)
 Calculate the difference between EIRP when transmitter is on and off, call this Delta_EIPR. Delta_EIRP = P_EIRP_ON – P_EIRP_OFF

11)
 Estimate the TRP off power as P_TRP_ON – Delta_EIRP.

For multi-band capable NR BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.]

6.5.2.5
Test requirements

6.5.2.5.1
BS type 1-O
The measured TRP according to subclause 9.5.2.4.2 shall be less than -102.6 dBm/MHz for carrier frequency f ≤ 3.0 GHz.

The measured TRP according to subclause 9.5.2.4.2 shall be less than -102.4 dBm/MHz for carrier frequency 3.0 GHz < f ≤ 6.0 GHz.

For multi-band connector, the requirement is only applicable during the transmitter OFF period in all supported operating bands.
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.1.

6.5.2.5.2
BS type 2-O
[The estimated TRP according to subclause 9.5.2.4.2 shall be less than [-36+XX] dBm/MHz for carrier frequency f ≤ XX GHz.

The estimated TRP according to subclause 9.5.2.4.2 shall be less than [-36+XX] dBm/MHz for carrier frequency XX GHz < f ≤ XX GHz.

The estimated TRP according to subclause 9.5.2.4.2 shall be less than [-36+XX] dBm/MHz for carrier frequency XX GHz < f ≤ XX GHz.

For multi-band RIBs, the requirement is only applicable during the transmitter OFF period in all supported operating bands.
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.1.]

6.6
OTA transmitted signal quality

6.6.1
General

Unless otherwise stated, the requirements in clause 6.6 apply during the transmitter ON period.

6.6.2
OTA frequency error

6.6.2.1
Definition and applicability

OTA frequency error is the measure of the difference between the actual BS transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.

OTA frequency error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.

6.6.2.2
Minimum Requirement

The minimum requirement for BS type 1-O is in TS 38.104 [2], subclause 9.6.1.2.

The minimum requirement for BS type 2-O is in TS 38.104 [2], subclause 9.6.1.3.

6.6.2.3
Test purpose

The test purpose is to verify that OTA frequency error is within the limit specified by the minimum requirement.

6.6.2.4
Method of test

Requirement is tested together with OTA modulation quality test, as described in subclause 6.6.3.

6.6.2.5
Test Requirements

The modulated carrier frequency of each NR carrier configured by the BS shall be accurate to within the accuracy range given in table 6.6.2.5-1 and 6.6.2.5-2 observed over 1 ms.

· Table 6.6.2.5-1: OTA frequency error test requirement for BS type 1-O
	BS class
	Accuracy

	Wide Area BS
	±(0.05 ppm + 12 Hz)

	Medium Range BS
	±(0.1 ppm + 12 Hz)

	Local Area BS
	±(0.1 ppm + 12 Hz)


· Table 6.6.2.5-2: OTA frequency error test requirement for BS type 2-O
	BS class
	Accuracy

	Wide Area BS
	±(0.05 ppm + 12 Hz)

	Medium Range BS
	±(0.1 ppm + 12 Hz)

	Local Area BS
	±(0.1 ppm + 12 Hz)


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.

6.6.3
OTA modulation quality

6.6.3.1
Definition and applicability
OTA modulation quality is defined by the difference between the measured carrier signal and a reference signal. Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM). The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector.

OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.

6.6.3.2
Minimum Requirement

The minimum requirement for BS type 1-O, is in TS 38.104 [2], subclause 9.6.2.2.

The minimum requirement for BS type 2-O, is in TS 38.104 [2], subclause 9.6.2.3.

6.6.3.3
Test purpose

The test purpose is to verify that OTA modulation quality is within the limit specified by the minimum requirement.

6.6.3.4
Method of test

6.6.3.4.1
Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier:

-
B, M and T; see subclause 4.9.1.

RF bandwidth positions to be tested for multi-carrier and/or CA:

-
BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.9.1; 

-
BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.1.

Directions to be tested:

-
The OTA coverage range maximum directions (see table 4.6-1, D41).
-
The test is performed once using the narrowest beamwidth supported by the NR BS
For dual polarized systems the requirement shall be tested and met for both polarizations.
6.6.3.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the NR BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (see table 4.6-1, D2) of the NR BS with the test system.

3)
Move the NR BS on the positioner in order that the direction to be tested aligns with the test antenna.

4)
Configure the beamforming settings of the NR BS according to the direction to be tested.

5)
Set the NR BS to output according to the applicable test configuration in subclause 4.8 using the corresponding test models or set of physical channels in subclause 4.9.3. 

For BS declared to be capable of single carrier operation only, set the BS to transmit a signal according to NR-TM 3.1 if 256QAM is not supported by BS or according to NR-TM 3.1a if 256QAM is supported by BS, at manufacturer's declared rated output power (PRated,c,EIRP).

For BS declared to be capable of multi-carrier and/or CA operation, set the BS to transmit according to NR-TM 3.1 if 256QAM is not supported by BS or according to NR-TM 3.1a if 256QAM is supported by BS, on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.8 and 4.x.
For NR-TM 3.1 and NR-TM 3.1a, power back-off shall be applied if it is declared.

6)
For each carrier, measure the EVM and frequency error as defined in annex D.

7)
Repeat steps 5 and 6 for NR-TM 2 if 256QAM is not supported by BS or for NR-TM 2a if 256QAM is supported by BS. For NR-TM 2 and NR-TM 2a the OFDM symbol power (in the conformance direction) shall be at the lower limit of the dynamic range according to the test procedure in subclause 6.3.2.4 and test requirements in subclause 6.3.2.5. 
In addition, for multi-band RIB, the following steps shall apply:

8)
For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

6.6.3.5
Test requirements

6.6.3.5.1
BS type 1-O
For BS type 1-O, the EVM of each NR carrier for different modulation schemes on PDSCH shall be less than the limits in table 6.6.3.5.1-1.

· Table 6.6.3.5.1-1 EVM requirements for BS type 1-O
	Modulation scheme for PDSCH
	Required EVM (%)

	QPSK
	18.5 %

	16QAM
	13.5 %

	64QAM
	9 %

	256QAM
	4.5 %


EVM shall be evaluated for each NR carrier over all allocated resource blocks and downlink subframes and with RS density configuration of DM-RS of comb 2 (every other subcarrier) in symbol 3 and 11. Different modulation schemes listed in table 6.6.3.5.1-1 shall be considered for rank 1.

For NR, for all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and downlink subframes within 10 ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries.

Table 6.6.3.5.1-2, 6.6.3.5.1-3, 6.6.3.5.1-4 below specify EVM window length (W) for normal CP, the cyclic prefix length for each corresponding bandwidth and subcarrier spacing for BS type 1-O.

· Table 6.6.3.5.1-2 EVM window length for normal CP for FR1 and 15 kHz SCS

	Channel
Bandwidth MHz
	FFT size
	Cyclic prefix length for symbols 1‑6 in FFT samples
	EVM window length W
	Ratio of W to total CP for symbols 1‑6(Note 1) [%]

	5
	512
	36
	14
	40

	10
	1024
	72
	28
	40

	15
	1536
	108
	44
	40

	20
	2048
	144
	58
	40

	25
	2048
	144
	72
	50

	30
	3072
	216
	108
	50

	40
	4096
	288
	144
	50

	50
	4096
	288
	144
	50


· Table 6.6.3.5.1-3 EVM window length for normal CP for FR1 and 30 kHz SCS

	Channel
Bandwidth MHz
	FFT size
	Cyclic prefix length for symbols 1‑13 in FFT samples
	EVM window length W
	Ratio of W to total CP for symbols 1‑6(Note 1) [%]

	5
	256
	18
	8
	40

	10
	512
	36
	14
	40

	15
	768
	54
	22
	40

	20
	1024
	72
	28
	40

	25
	1024
	72
	36
	50

	30
	1536
	108
	54
	50

	40
	2048
	144
	72
	50

	50
	2048
	144
	72
	50

	60
	3072
	216
	130
	60

	70
	3072
	216
	130
	60

	80
	4096
	288
	172
	60

	90
	4096
	288
	172
	60

	100
	4096
	288
	172
	60


· Table 6.6.3.5.1-4 EVM window length for normal CP for FR1 and 60 kHz SCS

	Channel
Bandwidth MHz
	FFT size
	Cyclic prefix length for symbols 1‑27 in FFT samples
	EVM window length W
	Ratio of W to total CP for symbols 1‑6(Note 1) [%]

	10
	256
	18
	8
	40

	15
	384
	27
	11
	40

	20
	512
	36
	14
	40

	25
	512
	36
	18
	50

	30
	768
	54
	26
	50

	40
	1024
	72
	36
	50

	50
	1024
	72
	36
	50

	60
	1536
	108
	64
	60

	70
	1536
	108
	64
	60

	80
	2048
	144
	86
	60

	90
	2048
	144
	86
	60

	100
	2048
	144
	86
	60


NOTE 1:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.

6.6.3.5.2
BS type 2-O
For BS type 2-O, the EVM of each NR carrier for different modulation schemes on PDSCH shall be less than the limits in table 6.4.3.5.2-1.

· Table 6.6.3.5.2-1 EVM requirements for BS type 2-O
	Modulation scheme for PDSCH
	Required EVM (%)

	QPSK
	18.5 %

	16QAM
	13.5 %

	64QAM
	9 %


EVM requirements shall apply for each NR carrier over all allocated resource blocks and downlink sub frames and with RS density configuration of DM-RS of comb 2 (every other subcarrier) in symbol 3. PT-RS should be configured for localized setting for every fourth symbol for every second RB. Different modulation schemes listed in table 6.6.3.5.2-1 shall be considered for rank 1.

For NR, for all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and downlink subframes within 10 ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries.

Table 6.6.3.5.2-2 and 6.6.3.5.2-3 below specify EVM window length (W) for normal CP for BS type 2-O. The cyclic prefix length [image: image2.wmf]cp

N

 is 7% rounded up to integer from Nominal FFT size for normal CP.

· Table 6.6.3.5.2-2 EVM window length for normal CP for FR2 and 60 kHz SCS

	Channel Bandwidth (MHz)
	Nominal FFT size
	Sampling Rate (MHz)
	[image: image3.wmf]cp

N

 for CP ≈ 7% FFT Size
	EVM window length W
	Ratio of W to total CP for symbols 1‑6(Note 1) [%]

	50
	1024
	61.44
	72
	36
	50

	100
	2048
	122.88
	144
	72
	50

	200
	4096
	245.76
	288
	144
	50


· Table 6.6.3.5.2-3 EVM window length for normal CP for FR2 and 120 kHz SCS

	Channel Bandwidth (MHz)
	Nominal FFT size
	Sampling Rate (MHz)
	[image: image4.wmf]cp

N

 for CP ≈ 7% FFT Size
	EVM window length W
	Ratio of W to total CP for symbols 1‑6(Note 1) [%]

	50
	512
	61.44
	36
	18
	50

	100
	1024
	122.88
	72
	36
	50

	200
	2048
	245.76
	144
	72
	50

	400
	4096
	491.52
	288
	144
	50


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C. 

6.6.4
OTA time alignment error

6.6.4.1
Definition and applicability

This requirement shall apply to frame timing in TX diversity, MIMO transmission, carrier aggregation and their combinations.

Frames of the NR signals present in the radiated domain are not perfectly aligned in time. In relation to each other, the RF signals present in the radiated domain may experience certain timing differences.

For a specific set of signals/transmitter configuration/transmission mode, the OTA Time Alignment Error (OTA TAE) is defined as the largest timing difference between any two different NR signals. The OTA time alignment error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
6.6.4.2
Minimum requirement

The minimum requirement for BS type 1-O is in 3GPP TS 38.104 [2], subclause 9.6.3.2.

The minimum requirement for BS type 2-O is in 3GPP TS 38.104 [2], subclause 9.6.3.3.

6.6.4.3
Test purpose

To verify that the OTA time alignment error is within the limit specified by the minimum requirement.

6.6.4.4
Method of test

6.6.4.4.1
Initial conditions

Test environment:

-
normal; see clause B.2.

RF channels to be tested for single carrier:

-
M; see subclause 4.9.1.

Directions to be tested: The OTA coverage range reference beam direction (see table 4.6-1, D40).
For dual polarized systems the requirement shall be tested and met considering both polarisations. If the measurement antenna does not support dual polarization, time alignment error shall be measured under the condition that measurement antenna is aligned between the AAS BS polarisations such that it receives half the power from each polarisation.  
Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA: 

-
MRFBW in single-band operation, see subclause 4.9.1; 

-
BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
6.6.4.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the NR BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (see table 4.6-1, D2) of the NR BS with the test system.

3)
Move the NR BS on the positioner in order that the direction to be tested aligns with the test antenna.

4)
Configure the beamforming settings of the NR BS according to the direction of the testing.

5)
Set the NR BS to transmit NR-TM1.1 or any DL signal using TX diversity, MIMO transmission or carrier aggregation, using the configuration with the minimum number of cells and reference signals.

NOTE:
For TX diversity and MIMO transmission, different ports may be configured in NR-TM (using p = 0 and 1).

For an NR BS declared to be capable of single carrier operation only, set the NR BS to transmit according to manufacturer's declared rated output power, PRated,c,TRP.


If the NR BS supports intra band contiguous or non-contiguous Carrier Aggregation set the NR BS to transmit using the applicable test configuration and corresponding power setting specified in subclauses 4.11.


If the NR BS supports inter band carrier aggregation set the BR BS to transmit, for each band, a single carrier or all carriers, using the applicable test configuration and corresponding power setting specified in subclauses 4.11.

6)
Measure the time alignment error between the different reference symbols on different beams on the carrier(s).

In addition, for a multi-band RIB, the following steps shall apply:

7)
For a multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

6.6.4.5
Test Requirement
6.6.4.5.1
BS type 1-O
For MIMO or TX diversity transmissions, at each carrier frequency, OTA TAE shall not exceed 90 ns.

For intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 285 ns.

For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 3.025 µs. 
For inter-band carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 3.025 µs. 
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.

6.6.4.5.2
BS type 2-O
For MIMO or TX diversity transmissions, at each carrier frequency, OTA TAE shall not exceed 90 ns.

For intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 155 ns.

For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 3.025 µs. 
For inter-band carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 3.025 µs. 
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.

6.7
OTA unwanted emissions

6.7.1
General

OTA unwanted emissions consist of so-called out-of-band emissions and spurious emissions according to ITU definitions ITU-R SM.329 [5]. In ITU terminology, out of band emissions are unwanted emissions immediately outside the BS channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.

The OTA out-of-band emissions requirement for the BS type 1-O and BS type 2-O transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted emissions (OBUE). The OTA Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges ΔfOBUE above and ΔfOBUE below each band. OTA Unwanted emissions outside of this frequency range are limited by an OTA spurious emissions requirement.

The maximum offset of the operating band unwanted emissions mask from the operating band edge is ΔfOBUE. The value of ΔfOBUE is defined in table 6.7.1-1 for BS type 1-O and BS type 2-O for the NR operating bands.

· Table 6.7.1-1: Maximum offset ΔfOBUE outside the downlink operating band

	BS type
	Operating band characteristics
	ΔfOBUE [MHz]

	BS type 1-O
	FDL_high – FDL_low  < 100 MHz
	10

	
	100 MHz ≤ FDL_high – FDL_low  ≤ 900 MHz   
	40

	BS type 2-O
	FDL_high – FDL_low ≤ 3250 MHz 
	1500


The OTA unwanted emission requirements are applied per cell for all the configurations supported by BS type 1‑O.  Requirements for OTA unwanted emissions are captured using TRP, directional requirements or co-location requirements as described per requirement.

There is in addition a requirement for OTA occupied bandwidth. 
6.7.2
OTA occupied bandwidth


6.7.2.1
Definition and applicability

The OTA occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. See also recommendation ITU-R SM.328 [13].

The value of /2 shall be taken as 0.5%.

The OTA occupied bandwidth requirement applies during the transmitter ON period for a single transmitted carrier. The minimum requirement below may be applied regionally. There may also be regional requirements to declare the OTA occupied bandwidth according to the definition in the present clause.

The OTA occupied bandwidth is defined as a directional requirement and shall be met in the manufacturer’s declared OTA coverage range at the RIB.

6.7.2.2
Minimum requirement

The minimum requirement for BS type 1-O and BS type 2-O is in 3GPP TS 38.104 [2], subclause 9.7.2.2.

6.7.2.3
Test purpose

The test purpose is to verify that the emission at the RIB does not occupy an excessive bandwidth for the service to be provided and is, therefore, not likely to create interference to other users of the spectrum beyond undue limits.
6.7.2.4
Method of test

6.7.2.4.1
Initial conditions

For BS type 1-O:

Test environment: Normal, see annex B.2.

RF channels to be tested:

-
B, M and T; see subclause 4.9.1.

Directions to be tested: 

· The reference beam direction pair (see table 4.6-1, D8).
Aggregated Channel Bandwidth positions to be tested for contiguous carrier aggregation:

-
BBW Channel CA, MBW Channel CA and TBW Channel CA; see subclause 4.x.
For a BS declared to be capable of single carrier operation, start transmission according to [E-TM1.1], subclause 4.9.3 at manufacturers declared rated carrier output EIRP (PRated,c,EIRP).

For a BS declared to be capable of contiguous carrier aggregation operation, set the base station to transmit according to [E- TM1.1] on all carriers configured using the applicable test configuration and corresponding power setting specified in annex X.

For a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in annex X.
For BS type 2-O:

Test environment: Normal, see annex B.2.
RF channels to be tested:

-
B, M and T; see subclause 4.9.1.

Directions to be tested: 

· The reference beam direction pair (see table 4.6.x, Dx.x).

Aggregated Channel Bandwidth positions to be tested for contiguous carrier aggregation:

-
BBW Channel CA, MBW Channel CA and TBW Channel CA; see subclause 4.x.
For a BS declared to be capable of single carrier operation, start transmission according to [E-TM1.1], subclause 4.9.3 at manufacturers declared rated carrier output EIRP (PRated,c,EIRP).

For a BS declared to be capble of contiguas carrier aggregation operation, set the base station to transmit according to [E- TM1.1] on all carriers configured using the applicable test configuration and corresponding power setting specified in annex X.

For a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause X.
6.7.2.4.2
Procedure

The OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (see table 4.6.1, D2) of the BS with the test system.

3) Move the AAS BS on the positioner in order that the direction to be tested aligns with the test antenna.

4)
Configure the beam peak direction of the BS according to the declared beam direction pair.

5)
Set the BS to transmit signal. 
6)
Measure the spectrum emission of the transmitted signal using at least the number of measurement points, and across a span, as listed in table 6.7.2.4.2-1 and table  6.7.2.4.2-2. The selected resolution bandwidth (RBW) filter of the analyser shall be 30 kHz or less.

NOTE:
The detection mode of the spectrum analyzer will not have any effect on the result if the statistical properties of the out-of-OBW power are the same as those of the inside-OBW power. Both are expected to have the Rayleigh distribution of the amplitude of Gaussian noise. In any case where the statistics are not the same, though, the detection mode is power responding. There are at least two ways to be power responding. The spectrum analyser can be set to "sample" detection, with its video bandwidth setting at least three times its RBW setting. Or the analyser may be set to respond to the average of the power (root-mean-square of the voltage) across the measurement cell.

· Table 6.7.2.4.2-1: Span and number of measurement points for OBW measurements for NR FR1

	Bandwidth
	BS channel bandwidth 

BWChannel (MHz)
	Aggregated BS channel bandwidth BWChannel_CA (MHz)

	
	5
	10 
	15
	20
	> 20
	> 20

	Span (MHz)
	10
	20
	30
	40
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	Minimum number of measurement points
	400
	400
	400
	400
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· Table 6.7.2.4.2-2: Span and number of measurement points for OBW measurements for NR FR2
	Bandwidth
	BS channel bandwidth 

BWChannel (MHz)
	Aggregated BS channel bandwidth BWChannel_CA (MHz)

	
	50
	100 
	200
	400
	> 50

	Span (MHz)
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	Minimum number of measurement points
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7)
Compute the total of the EIRP, P0, (in power units, not decibel units) of all the measurement cells in the measurement span. Compute P1, the EIRP outside the occupied bandwidth on each side. P1 is half of the total EIRP outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of P0. For the occupied percentage of 99 %, P1 is 0.005 times P0. The EIRP calculation depends on whether the test facility supports dual polarization:

a)
If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS. Measure and sum the EIRP on both polarizations to obtain P0 or P1.

b)
If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power as the sum over both polarizations to obtain P0 or P1

8)
Determine the lowest frequency, f1, for which the sum of all EIRP in the measurement cells from the beginning of the span to f1 exceeds P1.

9)
Determine the highest frequency, f2, for which the sum of all EIRP in the measurement cells from the end of the span to f2 exceeds P1.
10)
Compute the OTA occupied bandwidth as f2 - f1.

In addition, for multi-band RIB(s), the following steps shall apply:

11) For multi-band RIBs and single band tests, repeat the steps 6) - 10) above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.
6.7.2.5 
Test requirement

6.7.2.5.1
BS type 1-O
The OTA occupied bandwidth for each NR carrier shall be less than the channel bandwidth as defined in TS 38.104 [2], table 5.3.2-1. For contiguous CA, the occupied bandwidth shall be less than or equal to the Aggregated Channel Bandwidth as defined in subclause 5.x.
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause x,x,x and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.1.
6.7.2.5.2
BS type 2-O
The OTA occupied bandwidth for each NR carrier shall be less than the channel bandwidth as defined in TS 38.104 [2], table 5.3.2-2. For contiguous CA, the occupied bandwidth shall be less than or equal to the Aggregated Channel Bandwidth as defined in subclause 5.x.
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause x,x,x and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.1.

6.7.3
OTA Adjacent Channel Leakage Power Ratio (ACLR) 

6.7.3.1
Definition and applicability

OTA Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The measured power is TRP.

The requirement shall be applied per RIB during the transmitter ON period.

6.7.3.2
Minimum requirement

The minimum requirement for BS type 1-O is in TS 38.104 [2], subclause 9.7.3.2. 

The minimum requirement for BS type 2-O is in TS 38.104 [2], subclause 9.7.3.3.

6.7.3.3
Test purpose

To verify that the OTA adjacent channel leakage ratio requirement shall be met as specified by the minimum requirement.

6.7.3.4
Method of test

6.7.3.4.1
Initial conditions

Test environment:
normal; see annex B.2.

RF channels to be tested: 
FFS; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier: FFS in single-band operation, see subclause 4.9.1; FFS in multi-band operaton, see subclause 4.9.1.

As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex F) as long as the required TRP output power level is achieved.
6.7.3.4.2
Procedure

1)
Place the BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (see table 4.6-1, D2) of the BS with the test system.

3) Configure the BS such that the beam peak direction(s) applied during the power measurement step 6 are consistent with the grid and measurement approach for the TRP test.

The measurement devices characteristics shall be:


- measurement filter bandwidth: defined in subclause 6.7.3.5.


- detection mode: true RMS voltage or true power averaging. 

4)
For single carrier operation, set the BS to transmit according to the applicable test configuration in clause 5 using the corresponding test model(s) in subclause 4.12.2 at manufacturers declared rated carrier output power (PRated,c,TRP).


For a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause 4.11.

5) Align the BS and the test antenna such that measurements to determine TRP can be performed (see Annex xx).6)
Measure the absolute power of the assigned channel frequency and the (adjacent channel frequency).
7)
Repeat step 5-6for all directions in the appropriated TRP measurement grid needed for TRPEstimate for each of the assigned channel frequency and the adjacent channel frequency (see Annex xx).

8)
Calculate TRPEstimate for the absolute total radiated power of the wanted channel and the adjacent channel and the ACLR estimate using the measurements made in Step 7.

Note: ACLR is calculated by the ratio of the absolute TRP of the assigned channel frequency and the absolute TRP of the adjacent frequency channel.

6.7.3.5
Test requirements

6.7.3.5.1
BS type 1-O
For the OTA ACLR requirement either the OTA ACLR limits in tables 6.7.3.5.1-1/2a or the OTA ACLR absolute limits in tables 6.7.3.5.1-2 shall apply, whichever is less stringent. The OTA CACLR limits in table 6.7.3.5.1-3 or the OTA CACLR absolute limits in table 6.7.3.5.1-3a shall apply, whichever is less stringent. 

For a RIB operating in non-contiguous spectrum, the OTA ACLR requirement applies inside sub block gaps for the frequency ranges defined in table 6.7.3.5.1-2a, while the CACLR requirement applies inside sub block gaps for the frequency ranges defined in table 6.7.3.5.1-3.

For a multi-band RIB, the OTA ACLR test requirement applies inside Inter RF Bandwidth gaps for the frequency ranges defined in table 6.7.3.5.1-2a, while the OTA CACLR requirement applies inside Inter RF Bandwidth gaps for the frequency ranges defined in table 6.7.3.5.1-3.

For operation in paired and unpaired spectrum, the OTA ACLR measurement result shall not be less than the OTA ACLR limit specified in table 6.7.3.5.1-1.

· Table 6.7.3.5.1-1: Base station type 1-O ACLR limit
	BS channel bandwidth of lowest/highest NR carrier transmitted BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	OTA ACLR limit 

(0 – 3 GHz)
	OTA ACLR limit (3 – 6 GHz)

	5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90,100 
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	44 dB
	43.8 dB

	
	2 x BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	44 dB
	43.8 dB

	
	BWChannel /2 + 2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	44 dB (Note 3)
	43.8 dB (Note 3)

	
	BWChannel /2 + 7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	44 dB (Note 3)
	43.8 dB (Note 3)

	NOTE 1:
BWChannel and BWConfig are the BS channel bandwidth and transmission bandwidth configuration of the lowest/highest NR carrier transmitted on the assigned channel frequency.

NOTE 2:
With SCS that provides largest transmission bandwidth configuration (BWConfig).

NOTE 3:
The requirements are applicable when the band is also defined for E-UTRA or UTRA.


The absolute total power measurement shall not exceed the OTA ACLR absolute limit specified in table 6.7.3.5.1-2.

· Table 6.7.3.5.1-2: Base station type 1-O ACLR absolute limit
	BS category / BS class
	OTA ACLR absolute limit

	Category A Wide Area BS
	-4 dBm/MHz

	Category B Wide Area BS
	-6 dBm/MHz

	Medium Range BS
	-16 dBm/MHz

	Local Area BS
	-23 dBm/MHz


For operation in non-contiguous spectrum or multiple bands, the OTA ACLR measurement result shall not be less than the OTA ACLR limit specified in table 6.7.3.5.1-2a. 

· Table 6.7.3.5.1-2a: Base Station type 1-O ACLR limit in non-contiguous spectrum or multiple bands
	BS channel bandwidth of lowest/highest NR carrier transmitted BWChannel [MHz] 
	Sub-block or Inter RF Bandwidth gap size (Wgap) where the limit applies [MHz]
	BS adjacent channel centre frequency offset below or above the sub-block or Base Station RF Bandwidth edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	OTA ACLR limit

(0-3GHz)
	OTA ACLR limit (3-6GHz)

	5, 10, 15, 20
	Wgap ≥ 15 (Note 3)

Wgap ≥ 45 (Note 4)
	2.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	44 dB
	43.8 dB

	
	Wgap ≥ 20 (Note 3)

Wgap ≥ 50 (Note 4)
	7.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	44 dB
	43.8 dB

	25, 30, 40, 50, 60, 70, 80, 90, 100
	Wgap ≥ 60 (Note 4)

Wgap ≥ 30 (Note 3) 
	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	44 dB 
	43.8 dB 

	
	Wgap ≥ 80 (Note 4)

Wgap ≥ 50 (Note 3)
	30 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	44 dB 
	43.8 dB 

	NOTE 1:
BWConfig is the transmission bandwidth configuration of the assumed adjacent channel carrier.

NOTE 2:
With SCS that provides largest transmission bandwidth configuration (BWConfig).

NOTE 3:
Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 5, 10, 15, 20 MHz.

NOTE 4:
Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.


The OTA CACLR measurement result shall not less than the OTA CACLR limit specified in table 6.7.3.5.1-3.

· Table 6.7.3.5.1-3: Base Station type 1-O CACLR limit

	BS channel bandwidth of lowest/highest NR carrier transmitted BWChannel [MHz] 
	Sub-block or Inter RF Bandwidth gap size (Wgap) where the limit applies [MHz]
	BS adjacent channel centre frequency offset below or above the sub-block or Base Station RF Bandwidth edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	OTA CACLR limit

(0-3 GHz)
	OTA CACLR limit (3-6 GHz)

	5, 10, 15, 20
	5 ≤ Wgap < 15 (Note 3)

5 ≤ Wgap < 45 (Note 4)
	2.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	44 dB
	43.8 dB

	
	10 < Wgap < 20  (Note 3)

10 ≤ Wgap < 50 (Note 4)
	7.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	44 dB
	43.8 dB

	25, 30, 40, 50, 60, 70, 80,90, 100
	20 ≤ Wgap < 60  (Note 4)

20 ≤ Wgap < 30 (Note 3)


	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	44 dB 
	43.8 dB 

	
	40 < Wgap < 80  (Note 4)

40 ≤ Wgap < 50 (Note 3)
	30 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	44 dB 
	43.8 dB 

	NOTE 1:
BWConfig is the transmission bandwidth configuration of the assumed adjacent channel carrier. 

NOTE 2:
With SCS that provides largest transmission bandwidth configuration (BWConfig).

NOTE 3:
Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 5, 10, 15, 20 MHz.

NOTE 4:
Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.


The absolute total power measurement shall not exceed the OTA CACLR absolute limit specified in table 6.7.3.5.1-3a.

· Table 6.7.3.5.1-3a: Base station type 1-O CACLR absolute limit
	BS category / BS class
	OTA CACLR absolute limit

	Category A Wide Area BS
	-4 dBm/MHz

	Category B Wide Area BS
	-6 dBm/MHz

	Medium Range BS
	-16 dBm/MHz

	Local Area BS
	-23 dBm/MHz


· Table 6.7.3.5.1-4: Filter parameters for the assigned channel

	RAT of the carrier adjacent to the sub-block or Inter RF Bandwidth gap 
	Filter on the assigned channel frequency and corresponding filter bandwidth

	NR
	NR of same BW with SCS that provides largest transmission bandwidth configuration


6.7.3.5.2
BS type 2-O
For the OTA ACLR requirement either the OTA ACLR limits in tables 6.7.3.5.2-1/3/4 or the OTA ACLR absolute limits in tables 6.7.3.5.2-2 shall apply, whichever is less stringent. 

For a RIB operating in non-contiguous spectrum, the OTA ACLR requirement in table 6.7.3.5.2-3 shall apply in sub-block gaps for the frequency ranges defined in the table, while the OTA CACLR requirement in table 6.7.3.5.2-4 shall apply in sub-block gaps for the frequency ranges defined in the table.

The CACLR in a sub-block gap is the ratio of:

a)
the sum of the filtered mean power centred on the assigned channel frequencies for the two carriers adjacent to each side of the sub-block gap, and

b)
the filtered mean power centred on a frequency channel adjacent to one of the respective sub-block edges.

The assumed filter for the adjacent channel frequency is defined in table 6.7.3.5.2-4 and the filters on the assigned channels are defined in table 6.7.3.5.2-5. 

The OTA ACLR measurement result shall not be less than the OTA ACLR limit specified in table 6.7.3.5.1-1.

· Table 6.7.3.5.2-1: BS type 2-O ACLR limit 

	BS channel bandwidth of lowest/highest NR carrier transmitted

BWChannel [MHz]
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	OTA ACLR limit

[dB]



	50, 100, 200, 400
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	25.7 (Note 3)

23.4 (Note 4)

	NOTE 1:
BWChannel and BWConfig are the BS channel bandwidth and transmission bandwidth configuration of the lowest/highest NR carrier transmitted on the assigned channel frequency.

NOTE 2:
With SCS that provides largest transmission bandwidth configuration (BWConfig).

NOTE 3:
Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz

NOTE 4:
Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz


The absolute total power measurement shall not exceed the OTA ACLR absolute limit specified in table 6.7.3.5.2-2

· Table 6.7.3.5.2-2: BS type 2-O ACLR absolute limit

	BS class
	ACLR absolute limit

	Wide-area BS
	-10.3dBm/MHz

	Medium-range BS
	-17.3 dBm/MHz

	Local-area BS
	-17.3 dBm/MHz


For operation in non-contiguous spectrum, the OTA ACLR measurement result shall not be less than the OTA ACLR limit specified in table 6.7.3.5.2-3.
· Table 6.7.3.5.2-3: BS type 2-O ACLR limit in non-contiguous spectrum
	BS channel bandwidth of lowest/highest NR carrier transmitted [MHz]
	Sub-block gap size (Wgap) where the limit applies [MHz]
	BS adjacent channel centre frequency offset below or above the sub-block edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	OTA ACLR limit

(24.25-29.5 GHz)

	50, 100
	Wgap ≥ 100 (Note 5)

Wgap ≥ 250 (Note 6)
	25 MHz
	50 MHz NR (Note 2)
	Square (BWConfig)
	26.2 (Note 3)

23.6(Note 4)

	200, 400
	Wgap ≥ 400 (Note 6)

Wgap ≥ 250 (Note 5) 
	100 MHz
	200 MHz NR (Note 2)
	Square (BWConfig)
	26.2 (Note 3)

23.6 (Note 4)

	NOTE 1:
BWConfig is the transmission bandwidth configuration of the assumed adjacent channel carrier.

NOTE 2:
With SCS that provides largest transmission bandwidth configuration (BWConfig).

NOTE 3:
Applicable to bands defined within the frequency spectrum range of 24.24 – 33.4 GHz.

NOTE 4:
Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz.

NOTE 5:
Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 50 or 100 MHz.

NOTE 6:
Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 200 or 400 MHz.


For operation in non-contiguous spectrum, the CACLR for NR carriers located on either side of the sub-block gap shall be less than the value specified in table 6.7.3.5.2-4.
· Table 6.7.3.5.2-4: BS type 2-O CACLR limit in non-contiguous spectrum
	BS channel bandwidth of lowest/highest NR carrier transmitted [MHz] 
	Sub-block gap size (Wgap) where the limit applies [MHz]
	BS adjacent channel centre frequency offset below or above the sub-block edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	OTA CACLR limit

	50, 100
	50 ≤ Wgap < 100 (Note 5)

50 ≤ Wgap < 250 (Note 6)
	25 MHz
	50 MHz NR (Note 2)
	Square (BWConfig)
	26.2 (Note 3)

23.6 (Note 4)

	200, 400
	200 ≤ Wgap < 400 (Note 6)

200 ≤ Wgap < 250 (Note 5)
	100 MHz
	200 MHz NR (Note 2)
	Square (BWConfig)
	26.2 (Note 3)

23.6 (Note 4)

	NOTE 1:
BWConfig is the transmission bandwidth configuration of the assumed adjacent channel carrier.

NOTE 2:
With SCS that provides largest transmission bandwidth configuration (BWConfig).

NOTE 3:
Applicable to bands defined within the frequency spectrum range of 24.24 – 33.4 GHz.

NOTE 4:
Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz.

NOTE 5:
Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 50 or 100 MHz.

NOTE 6:
Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 200 or 400 MHz.


· Table 6.7.3.5.2-5: Filter parameters for the assigned channel

	RAT of the carrier adjacent to the sub-block or Inter RF Bandwidth gap 
	Filter on the assigned channel frequency and corresponding filter bandwidth

	NR
	NR of same BW with SCS that provides largest transmission bandwidth configuration


6.7.4
OTA operating band unwanted emissions


6.7.4.1
Definition and applicability

The OTA limits for operating band unwanted emissions and Spectrum emissions mask are specified as TRP per RIB, unless otherwise stated.

6.7.4.2
Minimum requirement

The minimum requirement for BS type 1-O is defined in 3GPP TS 38.104 [2], subclause 9.7.4.2. 

The minimum requirement for BS type 2-O is defined in 3GPP TS 38.104 [2], subclause 9.7.4.3.

6.7.4.3
Test purpose

This test measures the emissions of the NR BS, close to the assigned channel bandwidth of the wanted signal, while the NR BS is in operation.

6.7.4.4
Method of test

6.7.4.4.1
Initial conditions

Test environment:
normal; see TS 38.141-1 [3], annex B.

RF channels to be tested: 
FFS; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier: 

- FFS in single-band operation, see subclause 4.9.1; 

- FFS in multi-band operaton, see subclause 4.9.1.

As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex F) as long as the required TRP output power level is achieved.
6.7.4.4.2
Procedure

1)
Place the BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (see table 4.6-1, D2) of the BS with the test system.

3) Configure the BS such that the beam peak direction(s) applied during the power measurement step 6 are consistent with the grid and measurement approach for the TRP test.


The measurement devices characteristics shall be:


- measurement filter bandwidth: defined in subclause 6.7.4.5.


- detection mode: true RMS voltage or true power averaging. 

4)
For single carrier operation, set the BS to transmit according to the applicable test configuration in clause 5 using the corresponding test model(s) in subclause 4.12.2 at manufacturers declared rated carrier output power (PRated,c,TRP).


For a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause 4.11.
5) Align the BS and the test antenna such that measurements to determine TRP can be performed (see Annex xx).
6)
Sweep the centre frequency of the measurement filter in contiguous steps and measure emission power within the specified frequency ranges with the specified measurement bandwidth.
7)
Repeat step 5-6 for all directions in the appropriated TRP measurement grid needed for TRPEstimate (see annex xx).

8)
Calculate TRPEstimate using the measurements made in step 6.

9) For BS type 1-O and multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

6.7.4.5
Test requirements

6.7.4.5.1
BS type 1-O
The emission measurement result shall not exceed the maximum levels specified in tables 6.7.4.5.1-1 to 6.7.4.5.1-17, where:

 -
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency ΔfOBUE MHz outside the downlink operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

· Table 6.7.4.5.1-1: Wide Area BS operating band unwanted emission limits 
(NR bands ≤ 1 GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	3.8 dBm - 7/5(f_offset/MHz - 0.05) dB
	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-3.2 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-4 dBm (Note 3)
	100 kHz 

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -13 dBm/100 kHz.

NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-2: Wide Area BS operating band unwanted emission limits 
(1 GHz < NR bands ≤ 3 GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	3.8 dBm-7/5(f_offset/MHz-0.05)dB
	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-3.2 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-4 dBm (Note 3)
	1MHz 

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑13 dBm/1 MHz.

NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth. 

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-3: Wide Area BS operating band unwanted emission limits 
(3 GHz < NR bands ≤ 4.2 GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	4 dBm-7/5(f_offset/MHz-0.05)dB
	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-3 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-4 dBm (Note 3)
	1MHz 

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑13 dBm/1 MHz.

NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth. 

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-4: Wide Area BS operating band unwanted emission limits 
(4.2 GHz < NR bands ≤ 6 GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	4 dBm-7/5(f_offset/MHz-0.05)dB
	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-3 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-4 dBm (Note 3)
	1MHz 

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑13 dBm/1 MHz.

NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth. 

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-5: Wide Area BS operating band unwanted emission limits 
(NR bands ≤ 1 GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	3.8 dBm-7/5(f_offset/MHz-0.05)dB
	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-3.2 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-7 dBm (Note 3)
	100 kHz 

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑16 dBm/100 kHz.

NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth. 

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-6: Wide Area BS operating band unwanted emission limits 
(1 GHz < NR bands ≤ 3 GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	3.8 dBm-7/5(f_offset/MHz-0.05)dB
	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-3.2 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-6 dBm (Note 3)
	1MHz 

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑15 dBm/1 MHz.

NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth. 

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-7: Wide Area BS operating band unwanted emission limits 
(3 GHz < NR bands ≤ 4.2 GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	4 dBm-7/5(f_offset/MHz-0.05)dB
	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-3 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-6 dBm (Note 3)
	1MHz 

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑15 dBm/1 MHz.

NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth. 

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-8: Wide Area BS operating band unwanted emission limits 
(4.2 GHz < NR bands ≤ 6 GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	4 dBm-7/5(f_offset/MHz-0.05)dB
	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-3 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-6 dBm (Note 3)
	1MHz 

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑15 dBm/1 MHz.

NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth. 

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-9: Medium Range BS operating band unwanted emission limits, 40 < Prated,c,TRP ( 47 dBm (NR bands ≤ 3 GHz)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	[image: image18.png]Pratedc ThE



  – 67.2 dB
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	Min(Prated,c,TRP - 69 dB, -25 dBm) 

(Note 3)
	100 kHz

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be Min(Prated,c,TRP – 69 dB, ‑25 dBm)/100kHz.
NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-10: Medium Range BS operating band unwanted emission limits, 40 < Prated,x ( 47 dBm ( 3 GHz < NR bands ≤ 4.2 GHz)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	Prated,c,TRP - 67 dB
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	Min(Prated,c,TRP – 69 dB, -25 dBm) 

(Note 3)
	100 kHz

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be Min(Prated,c,TRP – 69 dB, ‑25 dBm)/100kHz.
NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-11: Medium Range BS operating band unwanted emission limits, 40 < Prated,c,TRP ( 47 dBm ( 4.2 GHz < NR bands ≤ 6 GHz)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	[image: image20.png]



	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	Prated,c,TRP - 67 dB
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	Min(Prated,c,TRP – 69 dB, -25 dBm) 

(Note 3)
	100 kHz

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be Min(Prated,c,TRP – 69 dB, ‑25 dBm)/100kHz.
NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-12: Medium Range BS operating band unwanted emission limits, Prated,c,TRP ( 40 dBm 

· (NR bands ≤ 3 GHz)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-27.2 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	-29 dBm (Note 3)
	100 kHz

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -29dBm/100kHz.
NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.
NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-13: Medium Range BS operating band unwanted emission limits, Prated,c,TRP ( 40 dBm 

· (3 GHz < NR bands ≤ 4.2 GHz)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-27 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	-29 dBm (Note 3)
	100 kHz

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -29dBm/100kHz.
NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.
NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-14: Medium Range BS operating band unwanted emission limits, Prated,c,TRP ( 40 dBm 

· (4.2 GHz < NR bands ≤ 6 GHz)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-27 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	-29 dBm (Note 3)
	100 kHz

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -29dBm/100kHz.
NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.
NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-15: Local Area BS operating band unwanted emission limits (NR bands ≤ 3 GHz)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-35.2 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm (Note 10)
	100 kHz 

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -37dBm/100kHz.
NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-16: Local Area BS operating band unwanted emission limits (3 GHz < NR bands ≤ 4.2 GHz)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-35 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm (Note 10)
	100 kHz 

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -37dBm/100kHz.
NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


· Table 6.7.4.5.1-17: Local Area BS operating band unwanted emission limits (4.2 GHz < NR bands ≤ 6 GHz)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-35 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm (Note 10)
	100 kHz 

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -37dBm/100kHz.
NOTE 2:
For a multi-band RIB with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


In addition to the requirements in tables 6.7.4.5.1-1 to 6.7.4.5.1-17, the BS may have to comply with the applicable emission limits established by FCC Title 47 [xx], when deployed in regions where those limits are applied, and under the conditions declared by the manufacturer.

6.7.4.5.2
BS type 2-O
The emission measurement result shall not exceed the maximum levels specified in the tables below, where:-
(f is the separation between the contiguous transmission bandwidth edge frequency and the nominal -3dB point of the measuring filter closest to the contiguous transmission bandwidth edge.
-
(f max is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 6.7.1-1.

-    f_offset is the separation between the contiguous transmission bandwidth edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency ΔfSEM outside the contiguous transmission bandwidth, where ΔfSEM is defined in table 6.7.1-1.
· Table 6.7.4.5.2-1: UEM applicable in the frequency range 24.25 – 33.4 GHz 
	Frequency offset of measurement filter -3B point,  (f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz ( (f < 0.1*BWcontiguous
	0.5 MHz ( f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-2.3  dBm, Max(Prated,t,TRP – 32.3 dB, -9.3 dBm))


	1 MHz

	0.1*BWcontiguous ( (f < (fmax
	0.1* BWcontiguous +0.5 MHz ( f_offset < f_ offsetmax
	Min(-13  dBm, Max(Prated,t,TRP – 43 dB, -20 dBm))


	1 MHz

	NOTE: For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. 


· Table 6.7.4.5.2-2: UEM applicable in the frequency range 37 GHz – 52.6 GHz 
	Frequency offset of measurement filter -3B point,  (f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz ( (f < 0.1*BWcontiguous
	0.5 MHz ( f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-2.3  dBm, Max(Prated,t,TRP – 30.3 dB, -9.3 dBm))

	1 MHz

	0.1*BWcontiguous ( (f < (fmax
	0.1* BWcontiguous +0.5 MHz ( f_offset < f_ offsetmax
	Min(-13  dBm, Max(Prated,t,TRP – 41 dB, -20 dBm))

	1 MHz

	NOTE: For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap.


6.7.5
OTA transmitter spurious emissions

6.7.5.1
General


Unless otherwise stated, all requirements are measured as mean power.

The OTA transmitter spurious emissions limits are specified as TRP per RIB, unless otherwise stated.

The OTA transmitter spurious emission limits for FR1 shall apply from 30 MHz to 12.75 GHz, excluding the frequency range from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band, where the ΔfOBUE is defined in subclause 6.7.1. For some operating bands, the upper limit of the spurious range might be higher than 12.75 GHz in order to comply with the 5th harmonic limit of the downlink operating band, as specified in ITU-R recommendation SM.329 [5].

For multi-band RIB the above exclusion applies for each supported operating band.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer’s specification. 

BS type 1-O requirements consists of OTA transmitter spurious emission requirements based on TRP and co-location requirements not based on TRP.
The OTA transmitter spurious emission limits for FR2 shall apply from 30 MHz to 2nd harmonic of the upper frequency edge of the downlink operating band, excluding the frequency range from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band, where the ΔfOBUE is defined in subclause 6.7.1.

6.7.5.2
General OTA transmitter spurious emissions requirements

6.7.5.2.1
Definition and applicability

The general OTA transmitter spurious emissions requirements are specified as TRP per RIB, per cell, unless otherwise specified.

6.7.5.2.2
Minimum requirement

The minimum requirement for BS type 1-O is specified in TS 38.104 [2], subclause 9.7.5.2.2.

The minimum requirement for BS type 2-O is specified in TS 38.104 [2], subclause 9.7.5.3.2.

6.7.5.2.3
Test purpose

The test purpose is to verify if the radiated spurious emissions from the BS at the RIB are within the specified minimum requirements.

6.7.5.2.4
Method of test

6.7.5.2.4.1
Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier, see subclause 4.9.1: 


· For FR1:

· B when testing from 30 MHz to FDL_low - ΔfOBUE
· T when testing from FDL_high + ΔfOBUE to 12.75 GHz (or to 5th harmonic)

· For FR2: 

· B when testing from 30 MHz to FDL_low - ΔfOBUE
· T when testing from FDL_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)
RF bandwidth positions to be tested in single-band multi-carrier operation, see subclause 4.9.1:

· For FR1:

· BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE
· TRFBW when testing from FDL_high + ΔfOBUE to 12.75 GHz (or 5th harmonic)

· For FR2: 

· BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE
· TRFBW when testing from FDL_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)

RF bandwidth positions to be tested in multi-band multi-carrier operation, see subclause 4.9.1:

· For FR1:

· BRFBW_T'RFBW when testing from 30 MHz to FDL_Blow_low - ΔfOBUE
· B'RFBW_TRFBW when testing from FDL_Bhigh_high + ΔfOBUE to 12.75 GHz (or to 5th harmonic)
· BRFBW_T'RFBW and B'RFBW_TRFBW when testing from FDL_Blow_high + ΔfOBUE to FDL_Bhigh_low - ΔfOBUE
· For FR2:

· BRFBW_T'RFBW when testing from 30 MHz to FDL_Blow_low - ΔfOBUE 

· B'RFBW_TRFBW when testing from FDL_Bhigh_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)
· BRFBW_T'RFBW and B'RFBW_TRFBW when testing from FDL_Blow_high + ΔfOBUE to FDL_Bhigh_low  - ΔfOBUE 

Directions to be tested: As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex xx) as long as the required TRP output power level is achieved. 

6.7.5.2.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (see table 4.6-1, D2) of the AAS BS with the test system.

3)
Measurements shall use a measurement bandwidth in accordance to the conditions in subclause 6.7.5.2.5.

4)
The measurement device characteristics shall be:

-
Detection mode: True RMS.
5)
Set the BS to transmit

 -
For RIB declared to be capable of single carrier operation only, set the RIB to transmit a signal according to E-TM1.1 in subclause 4.12.2, at manufacturer's declared rated output power Prated,c,TRP.

-
For a RIB declared to be capable of multi-carrier and/or CA operation, set the set the RIB to transmit according to E-TM1.1 on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.8.

6)
Align the BS and the test antenna such that measurements to determine TRP can be performed (see annex xx).

7)
Measure the emission at the specified frequencies with specified measurement bandwidth. 

8)
Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex xx).

NOTE 1: the TRP measurement grid may not be the same for all measurement frequencies.

NOTE 2: the frequency sweep or the TRP measurement grid sweep may be done in any order.

9)
Calculate TRP at each specified frequency using the directional measurements.

In addition, for multi-band RIB(s), the following steps shall apply:

10)
For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

6.7.5.2.5
Test requirement

6.7.5.2.5.1

Test requirement for BS type 1-O
For a BS meeting category A the TRP of any spurious emission shall not exceed the limits in table 6.7.5.2.5.1-1.

· Table 6.7.5.2.5.1-1: BS spurious emission limits for BS type 1-O, Category A

	Spurious frequency range
	Test limit
	Measurement bandwidth
	Notes

	30 MHz – 1 GHz
	-13 + X dBm
	100 kHz
	Note 1, Note 4

	1 GHz   12.75 GHz
	
	1 MHz
	Note 1, Note 2, Note 4

	12.75 GHz – 5th harmonic of the upper frequency edge of the operating band in GHz
	
	1 MHz
	Note 1, Note 2, Note 3, Note 4

	NOTE 1:
Measurement bandwidths as in ITU-R SM.329 [5], s4.1.

NOTE 2:
Upper frequency as in ITU-R SM.329 [5], s2.5 table 1. 

NOTE 3: 
Applies only for operating bands for which the 5th harmonic of the upper frequency edge is reaching beyond 12.75 GHz. 

NOTE 4:
X = 9 dB with the exception of operation in Region 2 where the FCC guidance for MIMO systems in [14] is applicable and any other territories where regulation requires, X=0 dB.


For a BS meeting category B the TRP of any spurious emission shall not exceed the limits in table 6.7.5.2.5.1-2.

· Table 6.7.5.2.5.1-2: BS spurious emission limits for BS type 1-O, Category B

	Spurious frequency range
	Test limit
	Measurement bandwidth
	Notes

	30 MHz – 1 GHz
	-36 + X dBm
	100 kHz
	Note 1, Note 4

	1 GHz – 12.75 GHz
	-30 + X dBm
	1 MHz
	Note 1, Note 2, Note 4

	12.75 GHz – 5th harmonic of the upper frequency edge of the operating band in GHz
	
	1 MHz
	Note 1, Note 2, Note 3, Note 4

	NOTE 1:
Measurement bandwidths as in ITU-R SM.329 [5], s4.1.

NOTE 2:
Upper frequency as in ITU-R SM.329 [5], s2.5 table 1. 

NOTE 3: 
Applies only for operating bands for which the 5th harmonic of the upper frequency edge is reaching beyond 12.75 GHz. 

NOTE 4:   X= 9 dB with the exception of operation in Region 2 where the FCC guidance for MIMO systems in [14] is applicable and any other territories where regulation requires, X=0 dB.


6.7.5.2.5.2

Test requirement for BS type 2-O
The power of any spurious emission shall not exceed the limits in table 6.7.5.2.5.2-1.

Editor’s note: The spurious emission limits may be updated, pending further input concerning recommended Category B limits.

· Table 6.7.5.2.5.2-1: BS spurious emission limits for BS type 2-O
	Frequency range
	Test limit
	Measurement bandwidth
	Notes

	30 MHz – 1 GHz
	-13 dBm
	100 kHz
	Note 1

	1 GHz – min(2nd harmonic of the upper frequency edge of the DL operating band in GHz; [60] GHz)
	
	1 MHz
	Note 1, Note 2

	NOTE 1:
Bandwidth as in ITU-R SM.329 [5], s4.1.

NOTE 2:
Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.


6.7.5.3
Protection of the BS receiver of own or different BS

6.7.5.3.1
Definition and applicability

This requirement shall be applied for NR FDD operation in order to prevent the receivers of own or a different BS of the same band being desensitised by emissions from a type 1-O BS. 

This requirement is a co-location requirement as defined in subclause 4.9, in 3GPP TS 38.104 [1], the power levels are specified at the CLTA output.

6.7.5.3.2
Minimum requirements

The minimum requirement for NR BS type 1-O is defined in 3GPP TS 38.104 [1], subclause 9.7.5.2.

6.7.5.3.3
Test purpose

For OTA co-location spurious emission, the test purpose is to verify that the emission is within the specified requirement limits at the CLTA conducted output(s).

6.7.5.3.4
Method of test

6.7.5.3.4.1

Initial conditions

Test environment: 
Normal; see annex B.2.

RF channels to be tested for single carrier: 
M; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier: MRFBW in single-band RIB, see subclause 4.9.1; BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band RIB, see subclause 4.9.1.
In addition, for multi-band RIB:

-
For BRFBW_T'RFBW, emission testing above the highest operating band may be omitted.

-
For B'RFBW_TRFBW, emission testing below the lowest operating band may be omitted.

6.7.5.3.4.2

Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1) Place NR BS and CLTA as specified in TS 38.104 [1], subclause 4.9, at the distance d = 0.1 m.
2) Several CLTA might berequired to cover the whole co-location spurious emission frequency ranges.

3) Place test antenna in reference direction at far-field distance, aligned in all supported polarizations (single or dual) with the NR BS as depicted in annex E1.3.

4) The test antenna shall be dual (or single) polarized with the same frequency range as the NR BS for co-location spurious emission test case. 

5) Connect test antenna and CLTA to the measurement equipment as depicted in annex E1.3. 

6) OTA co-location spurious emission is measured at the CLTA conducted output(s).
7) The measurement device (signal analyzer) characteristics shall be:

-  Detection mode: True RMS.
8) Set the BS type 1-O to transmit:
-
Set the NR BS to transmit maximum power according to the applicable test configuration in clause 4.8 using the corresponding test models or set of physical channels in subclause 4.9.3. 

9) 
Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the test requirement in subclause 6.7.5.3.5.
In addition, for multi-band RIB, the following steps shall apply:

10)
For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

6.7.5.3.5

Test requirements

6.7.5.3.5.1
Test requirement for BS type 1-O
This requirement shall be applied for NR FDD operation in order to prevent the receivers of own or a different BS of the same band being desensitised by emissions from a BS type 1-O. 

This requirement is a co-location requirement as defined in subclause 4.9, in TS 38.104 [1], the power levels are specified at the CLTA output.

The total power of any spurious emission from both polarizations of the CLTA connector output shall not exceed the limits in table 6.7.5.3.5.1-1.

· Table 6.7.5.3.5.1-1: BS type 1-O OTA spurious emissions limits for protection of the BS receiver

	BS class
	Frequency range
	Maximum Level for bands below 3GHz
	Maximum Level for bands between 3 and 4.2GHz
	Maximum Level for bands between 4.2 and 6GHz
	Measurement bandwidth
	Note

	Wide Area BS
	FUL_low  – FUL_high
	-113.9 dBm
	-113.7 dBm
	-113.6 dBm
	100 kHz
	

	Medium Range BS
	FUL_low  – FUL_high
	-108.9 dBm
	-108.7 dBm
	-108.6 dBm
	100 kHz
	

	Local Area BS
	FUL_low  – FUL_high
	-105.9 dBm
	-105.7 dBm
	-105.6 dBm
	100 kHz
	


6.7.5.4
Additional spurious emissions requirements

6.7.5.4.1
Definition and applicability

These requirements may be applied for the protection of systems operating in frequency ranges other than the BS downlink operating band. The limits may apply as an optional protection of such systems that are deployed in the same geographical area as the BS, or they may be set by local or regional regulation as a mandatory requirement for an NR operating band. It is in some cases not stated in the present document whether a requirement is mandatory or under what exact circumstances that a limit applies, since this is set by local or regional regulation. An overview of regional requirements in the present document is given in subclause 4.4. 

Some requirements may apply for the protection of specific equipment (UE, MS and/or BS) or equipment operating in specific systems (GSM, CDMA, UTRA, E-UTRA, NR, etc.). 

The requirement shall apply at each RIB supporting transmission in the operating band.

All additional spurious requirements are TRP unless otherwise stated.

6.7.5.4.2
Minimum Requirement

The minimum requirement for BS type 1-O is specified in TS 38.104 [2], subclause 9.7.5.2.4.

The minimum requirement for BS type 2-O is specified in TS 38.104 [2], subclause 9.7.5.3.3.

6.7.5.4.3
Test purpose

The test purpose is to verify the radiated spurious emissions from the BS at the RIB are within the specified additional spurious emissions requirements.

6.7.5.4.4
Method of test

6.7.5.4.4.1
Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier: 


· For FR1:

· B when testing from 30 MHz to FDL_low - ΔfOBUE
· T when testing from FDL_high + ΔfOBUE to 12.75 GHz (or to 5th harmonic)

· For FR2:

·  B when testing from 30 MHz to FDL_low - ΔfOBUE
· T when testing from FDL_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)

RF bandwidth positions to be tested in single-band multi-carrier operation: 

· For FR1:

· BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE
· TRFBW when testing from FDL_high + ΔfOBUE to 12.75 GHz (or to 5th harmonic)

· For FR2:

·  BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE
· TRFBW when testing from FDL_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)

RF bandwidth positions to be tested in multi-band multi-carrier operation:

· For FR1:

· BRFBW_T'RFBW when testing from 30 MHz to FDL_Blow_low - ΔfOBUE
· B'RFBW_TRFBW when testing from FDL_Bhigh_high + ΔfOBUE to 12.75 GHz (or to 5th harmonic)

· BRFBW_T'RFBW and B'RFBW_TRFBW when testing from FDL_Blow_high + ΔfOBUE to FDL_Bhigh_low - ΔfOBUE 

· For FR2:

· BRFBW_T'RFBW when testing from 30 MHz to FDL_Blow_low - ΔfOBUE 

· B'RFBW_TRFBW when testing from FDL_Bhigh_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)
· BRFBW_T'RFBW and B'RFBW_TRFBW when testing from FDL_Blow_high + ΔfOBUE to FDL_Bhigh_low - ΔfOBUE 

Directions to be tested: As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex xx) as long as the required TRP output power level is achieved. 

6.7.5.4.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (see table 4.6-1, D2) of the AAS BS with the test system.

3)
Measurements shall use a measurement bandwidth in accordance to the conditions in subclause 6.7.5.2.5.

4)
The measurement device characteristics shall be:

-
Detection mode: True RMS.
5)
Set the BS to transmit:

 -
For RIB declared to be capable of single carrier operation only, set the RIB to transmit a signal according to E-TM1.1 in subclause 4.12.2, at manufacturer's declared rated output power Prated,c,TRP.

-
For a RIB declared to be capable of multi-carrier and/or CA operation, set the set the RIB to transmit according to E-TM1.1 on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.8.

6)
Align the BS and the test antenna such that measurements to determine TRP can be performed (see annex xx).

7)
Measure the emission at the specified frequencies with specified measurement bandwidth.

8)
Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex xx).

NOTE 1: the TRP measurement grid may not be the same for all measurement frequencies.

NOTE 2: the frequency sweep or the TRP measurement grid sweep may be done in any order.

9)
Calculate TRP at each specified frequency using the directional measurements.

In addition, for multi-band RIB(s), the following steps shall apply:

10)
For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

6.7.5.4.5
Test requirement

6.7.5.4.5.1

Test requirement for BS type 1-O
The power of any spurious emission shall not exceed the test limits in table 6.7.5.4.5-1 for a BS where requirements for co-existence with the system listed in the first column apply. For a multi-band RIB, the exclusions and conditions in the Note column of table 6.7.5.4.5-1 apply for each supported operating band. 
· Table 6.7.5.4.5-1: BS spurious emissions test limits for BS for co-existence with systems operating in other frequency bands

	System type for NR to co-exist with
	Frequency range for co-existence requirement
	Test limit
	Measurement bandwidth
	Notes

	GSM900


	921 – 960 MHz
	-45.4 dBm
	100 kHz
	This requirement does not apply to BS operating in band n8.

	
	876 – 915 MHz
	-49.4 dBm
	100 kHz
	For the frequency range 880-915 MHz, this requirement does not apply to BS operating in band n8, since it is already covered by the requirement in subclause 6.7.5.4.3.

	DCS1800


	1805 – 1880 MHz
	-35.4 dBm
	100 kHz
	This requirement does not apply to BS operating in band n3. 

	
	1710 – 1785 MHz
	-49.4 dBm
	100 kHz
	This requirement does not apply to BS operating in band n3, since it is already covered by the requirement in subclause 6.7.5.4.3.

	PCS1900
	1930   1990 MHz
	-35.4 dBm
	100 kHz
	This requirement does not apply to BS operating in band n2, n25 or band n70.  

	
	1850 – 1910 MHz

	-49.4 dBm
	100 kHz
	This requirement does not apply to BS operating in band n2 or n25 since it is already covered by the requirement in subclause 6.7.5.4.3.  

	GSM850 or CDMA850
	869 – 894 MHz
	-45.4 dBm
	100 kHz
	This requirement does not apply to BS operating in band n5. 

	
	824 – 849 MHz
	-49.4 dBm
	100 kHz
	This requirement does not apply to BS operating in band n5, since it is already covered by the requirement in subclause 6.7.5.4.3.

	UTRA FDD Band I or 

E-UTRA Band 1 or NR Band n1
	2110 – 2170 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n1.

	
	1920 – 1980 MHz

	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n1, since it is already covered by the requirement in subclause 6.7.5.4.3.

	UTRA FDD Band II or 

E-UTRA Band 2 or NR Band n2
	1930 – 1990 MHz

	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n2 or n70.  

	
	1850 – 1910 MHz

	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n2, since it is already covered by the requirement in subclause 6.7.5.4.3.

	UTRA FDD Band III or 

E-UTRA Band 3 or NR Band n3
	1805 – 1880 MHz

	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3.

	
	1710 – 1785 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3, since it is already covered by the requirement in subclause 6.7.5.4.3. 

	UTRA FDD Band IV or 

E-UTRA Band 4
	2110 – 2155 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66.

	
	1710 – 1755 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66, since it is already covered by the requirement in subclause 6.7.5.4.3.

	UTRA FDD Band V or 

E-UTRA Band 5 or NR Band n5
	869 – 894 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n5. 

	
	824 – 849 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n5, since it is already covered by the requirement in subclause 6.7.5.4.3.

	UTRA FDD Band VI, XIX or 

E-UTRA Band 6, 18, 19
	860 – 890 MHz 
	-40.4 dBm
	1 MHz
	

	
	815 – 830 MHz 
	-37.4 dBm
	1 MHz
	

	
	830 – 845 MHz
	-37.4 dBm
	1 MHz
	

	UTRA FDD Band VII or 

E-UTRA Band 7 or NR Band n7
	2620 – 2690 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n7.

	
	2500 – 2570 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n7, since it is already covered by the requirement in subclause 6.7.5.4.3.

	UTRA FDD Band VIII or 

E-UTRA Band 8 or NR Band n8
	925 – 960 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n8.

	
	880 – 915 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n8, since it is already covered by the requirement in subclause 6.7.5.4.3.

	UTRA FDD Band IX or 

E-UTRA Band 9
	1844.9 – 1879.9 MHz

	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3.

	
	1749.9 – 1784.9 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3, since it is already covered by the requirement in subclause 6.7.5.4.3.

	UTRA FDD Band X or 

E-UTRA Band 10
	2110 – 2170 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66

	
	1710 – 1770 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66, since it is already covered by the requirement in subclause 6.7.5.4.3.

	UTRA FDD Band XI or XXI or 

E-UTRA Band 11 or 21
	1475.9 – 1510.9 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n74 or n75.

	
	1427.9 – 1447.9 MHz 
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75 or n76.

	
	1447.9 – 1462.9 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n74 or n75.

	UTRA FDD Band XII or 

E-UTRA Band 12 or NR Band n12
	729 – 746 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n12.

	
	699 – 716 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n12, since it is already covered by the requirement in sub-clause 6.7.5.4.3.

	UTRA FDD Band XIII or 

E-UTRA Band 13
	746 – 756 MHz
	-40.4 dBm
	1 MHz
	

	
	777 – 787 MHz
	-37.4 dBm
	1 MHz
	

	UTRA FDD Band XIV or 

E-UTRA Band 14
	758 – 768 MHz
	-40.4 dBm
	1 MHz
	

	
	788 – 798 MHz
	-37.4 dBm
	1 MHz
	

	 E-UTRA Band 17
	734 – 746 MHz
	-40.4 dBm
	1 MHz
	

	
	704 – 716 MHz
	-37.4 dBm
	1 MHz
	

	UTRA FDD Band XX or E-UTRA Band 20 or NR Band n20
	791 – 821 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20 or n28.

	
	832 – 862 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20, since it is already covered by the requirement in subclause 6.7.5.4.3.

	UTRA FDD Band XXII or E-UTRA Band 22
	3510 – 3590 MHz
	-40 dBm
	1 MHz
	

	
	3410 – 3490 MHz
	-37 dBm
	1 MHz
	

	E-UTRA Band 24
	1525 – 1559 MHz
	-40.4 dBm
	1 MHz
	

	
	1626.5 – 1660.5 MHz
	-37.4 dBm
	1 MHz
	

	UTRA FDD Band XXV or 

E-UTRA Band 25 or NR band n25
	1930 – 1995 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n2, n25 or n70.

	
	1850 – 1915 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n25 since it is already covered by the requirement in subclause 6.7.5.4.3. For BS operating in Band n2, it applies for 1910 MHz to 1915 MHz, while the rest is covered in subclause 6.7.5.4.3.

	UTRA FDD Band XXVI or 

E-UTRA Band 26
	859 – 894 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n5. 

	
	814 – 849 MHz
	-37.4 dBm
	1 MHz
	For BS operating in Band n5, it applies for 814 MHz to 824 MHz, while the rest is covered in subclause 6.7.5.4.3.

	E-UTRA Band 27
	852 – 869 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n5.

	
	807 – 824 MHz
	-37.4 dBm
	1 MHz
	This requirement also applies to BS operating in Band n28, starting 4 MHz above the Band n28 downlink operating band (Note 5).

	E-UTRA Band 28 or NR Band n28
	758 – 803 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20 or n28.

	
	703 – 748 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n28, since it is already covered by the requirement in subclause 6.7.5.4.3. 

	E-UTRA Band 29
	717 – 728 MHz
	-40.4 dBm
	1 MHz
	

	E-UTRA Band 30
	2350 – 2360 MHz
	-40.4 dBm
	1 MHz
	

	
	2305 – 2315 MHz
	-37.4 dBm
	1 MHz
	

	E-UTRA Band 31
	462.5 -467.5 MHz
	-40.4 dBm
	1 MHz
	

	
	452.5 -457.5 MHz
	-37.4 dBm
	1 MHz
	

	UTRA FDD band XXXII or E-UTRA band 32
	1452 – 1496 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n74 or n75.

	UTRA TDD Band a) or E-UTRA Band 33
	1900 – 1920 MHz

	-40.4 dBm
	1 MHz
	

	UTRA TDD Band a) or E-UTRA Band 34 or NR band n34
	2010 – 2025 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n34.

	UTRA TDD Band b) or E-UTRA Band 35
	1850 – 1910 MHz

	-40.4 dBm
	1 MHz
	

	UTRA TDD Band b) or E-UTRA Band 36
	1930 – 1990 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n2 or n25.

	UTRA TDD Band c) or E-UTRA Band 37
	1910 – 1930 MHz
	-40.4 dBm
	1 MHz
	

	UTRA TDD Band d) or E-UTRA Band 38 or NR Band n38
	2570 – 2620 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n38. 

	UTRA TDD Band f) or E-UTRA Band 39 or NR band n39
	1880 – 1920MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n39.

	UTRA TDD Band e) or E-UTRA Band 40 or NR Band n40
	2300 – 2400MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n40.

	E-UTRA Band 41 or NR Band n41
	2496 – 2690 MHz
	-40.4 dBm
	1 MHz
	This is not applicable to BS operating in Band n41.

	E-UTRA Band 42
	3400 – 3600 MHz
	-40 dBm
	1 MHz
	

	E-UTRA Band 43
	3600 – 3800 MHz
	-40 dBm
	1 MHz
	

	E-UTRA Band 44
	703 – 803 MHz
	-40.4 dBm
	1 MHz
	This is not applicable to BS operating in Band n28.

	E-UTRA Band 45
	1447 – 1467 MHz
	-40.4 dBm
	1 MHz
	

	E-UTRA Band 46
	5150 – 5925 MHz
	-39.5 dBm
	1 MHz
	

	E-UTRA Band 47
	5855 – 5925 MHz
	-39.5 dBm
	1 MHz
	

	E-UTRA Band 48
	3550 – 3700 MHz
	-40 dBm
	1 MHz
	

	E-UTRA Band 50 or NR Band n50
	1432 – 1517 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75 or n76.

	E-UTRA Band 51 or NR Band n51
	1427 – 1432 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n75 or n76.

	E-UTRA Band 65
	2110 – 2200 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n1, 

	
	1920 – 2010 MHz
	-37.4 dBm
	1 MHz
	For BS operating in Band n1, it applies for 1980 MHz to 2010 MHz, while the rest is covered in subclause 6.7.5.4.3.

	E-UTRA Band 66 or NR Band n66
	2110 – 2200 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66.

	
	1710 – 1780 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66, since it is already covered by the requirement in subclause 6.7.5.4.3.

	E-UTRA Band 67
	738 – 758 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n28.

	E-UTRA Band 68
	753 -783 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n28.

	
	698-728 MHz
	-37.4 dBm
	1 MHz
	For BS operating in Band n28, this requirement applies between 698 MHz and 703 MHz, while the rest is covered in subclause 6.7.5.4.3.

	E-UTRA Band 69
	2570 – 2620 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n38.

	E-UTRA Band 70 or NR Band n70
	1995 – 2020 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n2, n25 or n70

	
	1695 – 1710 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n70, since it is already covered by the requirement in subclause 6.7.5.4.3.

	E-UTRA Band 71 or NR Band n71
	617 – 652 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n71

	
	663 – 698 MHz
	-37.4 dBm
	1 MHz
	This requirement does not apply to BS operating in band n71, since it is already covered by the requirement in subclause 6.7.5.4.3.

	E-UTRA Band 72
	461 – 466 MHz
	-40.4 dBm
	1 MHz
	

	
	451 – 456 MHz
	-37.4 dBm
	1 MHz
	

	E-UTRA Band 74 or NR Band n74
	1475 – 1518 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n74 or n75.

	
	1427 – 1470 MHz
	-37.4 dBm
	1MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75 or n76.

	E-UTRA Band 75 or NR Band n75
	1432 – 1517 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75 or n76.

	E-UTRA Band 76 or NR Band n76
	1427 – 1432 MHz
	-40.4 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n75 or n76.

	NR Band n77
	3.3 – 4.2 GHz
	-40 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n77 and n 78

	NR Band n78
	3.3 – 3.8 GHz
	-40 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n77 and n78

	NR Band n79
	4.4 – 5.0 GHz
	-39.5 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n79


NOTE 1:
As defined in the scope for spurious emissions in this clause, except for the cases where the noted requirements apply to a BS operating in Band n28, the co-existence requirements in 6.7.5.4.5-1 do not apply for the 10 MHz frequency range immediately outside the downlink operating band (see TS 38.104 [2], table 5.2-1). Emission limits for this excluded frequency range may be covered by local or regional requirements.

NOTE 2:
Table 6.7.5.4.5-1 assumes that two operating bands, where the frequency ranges in TS 38.104 [2] table 5.2-1 would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications.

NOTE 3:
TDD base stations deployed in the same geographical area, that are synchronized and use the same or adjacent operating bands can transmit without additional co-existence requirements. For unsynchronized base stations, special co-existence requirements may apply that are not covered by the 3GPP specifications. 

NOTE:
For NR Band n28 BS, specific solutions may be required to fulfil the spurious emissions limits for BS for co-existence with E-UTRA Band 27 UL operating band.

The following requirement may be applied for the protection of PHS. This requirement is also applicable at specified frequencies falling between 10 MHz below the lowest BS transmitter frequency of the downlink operating band and 10 MHz above the highest BS transmitter frequency of the downlink operating band.
The power of any spurious emission shall not exceed:

· Table 6.7.5.4.5-2: BS spurious emissions test limits for BS for co-existence with PHS

	Frequency range
	Test limit
	Measurement bandwidth
	Note

	1884.5 – 1915.7 MHz
	-32 dBm
	300 kHz
	Applicable when co-existence with PHS system operating in 1884.5 - 1915.7 MHz 


The following requirement may apply to E-UTRA BS operating in Band n41 in certain regions. This requirement is also applicable at the frequency range from 10 MHz below the lowest frequency of the BS downlink operating band up to 10 MHz above the highest frequency of the BS downlink operating band.

The power of any spurious emission shall not exceed test levels specified in table 6.7.5.4.5-3:

· Table 6.7.5.4.5-3: Additional BS spurious emissions test limits for Band n41
	Frequency range
	Test limit
	Measurement bandwidth
	

	2200 – 2345 MHz
	-33.4 dBm
	1 MHz

	

	2362.5 – 2365 MHz
	-13.4 dBm
	
	

	2365 – 2367.5 MHz
	-28.4 dBm
	
	

	2367.5 – 2370 MHz
	-30.4 dBm
	
	

	2370 – 2395 MHz
	-33.4 dBm
	
	


In certain regions, the following requirement may apply to BS operating in Band n50 within 1432-1452 MHz or n51. Emissions shall not exceed the test levels specified in table 6.7.5.4.5-4.

Table 6.7.5.4.5-4: Additional operating band unwanted emission test limits for BS operating in Band n50 within 1432-1452 MHz or n51 

	Filter centre frequency, Ffilter
	Test limit 
	Measurement bandwidth

	Ffilter = 1413.5 MHz
	-39.4
	27 MHz


NOTE:
The regional requirement, included in [15], is defined in terms of EIRP, which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in TS 38.104 [2] annex E.

In certain regions, the following requirement may apply to BS operating in NR Band n50 within 1492-1517 MHz. The level of emissions, measured on centre frequencies Ffilter with filter bandwidth according to table 6.6.5.2.3-5, shall neither exceed the maximum emission level PEM,n50,a nor PEM,B50,b declared by the manufacturer.

· Table 6.6.5.2.3-5: Operating band n50 within 1492-1517 MHz declared emission in the band 1518-1559 MHz

	Filter centre frequency, Ffilter
	Declared emission level [dBm]
	Measurement bandwidth

	1518.5 MHz ≤ Ffilter ≤ 1519.5 MHz
	PEM, n50,a
	1 MHz

	1520.5 MHz ≤ Ffilter ≤ 1558.5 MHz
	PEM,n50,b
	1 MHz


NOTE:
The regional requirement, included in [15], is defined in terms of EIRP, which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in TS 38.104 [2] Annex E.

6.7.5.5
Co-location requirements

6.7.5.5.1
Definition and applicability

These requirements may be applied for the protection of other BS receivers when GSM900, DCS1800, PCS1900, GSM850, CDMA850, UTRA FDD, UTRA TDD, E-UTRA and/or NR BS are co-located with a BS.

The requirements assume co-location with base stations of the same class.

NOTE:
For co-location with UTRA, the requirements are based on co-location with UTRA FDD or TDD base stations.

This requirement is a co-location requirement as defined in subclause 4.9, in 3GPP TS 38.104 [1], the power levels are specified at the CLTA output.

6.7.5.5.2
Minimum requirements

The minimum requirement for NR BS type 1-O is defined in 3GPP TS 38.104 [1], subclause 9.7.5.2.

6.7.5.5.3
Test purpose

For OTA co-locate spurious emission, the test purpose is to verify that the emission is within the specified requirement limits at the CLTA conducted output(s).

6.7.5.5.4
Method of test

6.7.5.5.4.1

Initial conditions

Test environment:

-
normal; see subclause B.2.

RF channels to be tested for single carrier:

-
M; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier: 

-
MRFBW in single-band RIB, see subclause 4.9.1; BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band RIB, see subclause 4.9.1.

In addition, for multi-band RIB:

-
For BRFBW_T'RFBW, emission testing above the highest operating band may be omitted.

-
For B'RFBW_TRFBW, emission testing below the lowest operating band may be omitted.

6.7.5.5.4.2

Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1) Place NR BS and CLTA as specified in 3GPP TS 38.104 [1], sub-clause 4.9, at the distance d=0.1m.
2) Several CLTA  might berequired to cover the whole co-location spurious emission frequency ranges.

3) Place test antenna in reference direction at far-field distance, aligned in all supported polarizations (single or dual) with the NR BS as depicted in Annex E1.3.

4) The test antenna shall be dual (or single) polarized with the same frequency range as the NR BS for co-location spurious emission test case. 

5) Connect test antenna and CLTA to the measurement equipment as depicted in Annex E1.3. 

6) OTA co-location spurious emission is measured at the CLTA conducted output(s).
7) The measurement device (signal analyzer) characteristics shall be:

-  Detection mode: True RMS.
8) Set the NR BS type 1-O to transmit:
-
Set the NR BS to transmit maximum power according to the applicable test configuration in clause 4.8 using the corresponding test models or set of physical channels in subclause 4.9.3. 

9) Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the test requirement in subclause 6.7.5.5.5.
In addition, for multi-band RIB, the following steps shall apply:

10) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

6.7.5.5.5

Test requirements

6.7.5.5.5.1
Test requirement for BS type 1-O
These requirements may be applied for the protection of other BS receivers when GSM900, DCS1800, PCS1900, GSM850, CDMA850, UTRA FDD, UTRA TDD, E-UTRA and/or NR BS are co-located with a BS.

The requirements assume co-location with base stations of the same class.

NOTE:
For co-location with UTRA, the requirements are based on co-location with UTRA FDD or TDD base stations.

This requirement is a co-location requirement as defined in subclause 4.9, in TS 38.104 [1], the power levels are specified at the CLTA output.

The output of the CLTA of any spurious emission shall not exceed the limits basic limits in table 6.7.5.5.5.1-1.

For a multi-band RIB, the exclusions and conditions in the notes column of table 6.7.5.5.5.1-1 apply for each supported operating band.

· Table 6.7.5.5.5.1-1: BS type 1-O OTA spurious emissions limits for BS co-located with another BS

	Type of co-located BS
	Frequency range for co-location requirement
	Basic limit
	Measurement bandwidth
	Note

	
	
	WA BS
	MR BS
	LA BS
	
	

	Macro GSM900
	876-915 MHz
	-115.9 dBm
	-108.9 dBm
	-87.9 dBm
	100 kHz
	

	Macro DCS1800
	1710 – 1785 MHz
	-115.9 dBm
	-108.9 dBm
	--97.9 dBm
	100 kHz
	

	Macro PCS1900
	1850 – 1910 MHz
	-115.9 dBm
	-108.9 dBm
	--97.9 dBm
	100 kHz
	

	Macro GSM850 or CDMA850
	824 – 849 MHz
	-115.9 dBm
	-108.9 dBm
	-87.9 dBm
	100 kHz
	

	WA UTRA FDD Band I or E-UTRA Band 1 or NR Band n1
	1920 – 1980 MHz

	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band II or E-UTRA Band 2 or NR Band n2
	1850 – 1910 MHz

	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band III or E-UTRA Band 3 or NR Band n3
	1710 – 1785 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band IV or E-UTRA Band 4
	1710 – 1755 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band V or E-UTRA Band 5 or NR Band n5
	824 – 849 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band VI, XIX or E-UTRA Band 6, 19
	830 – 845 MHz 
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band VII or E-UTRA Band 7 or NR Band n7
	2500 – 2570 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band VIII or E-UTRA Band 8 or NR Band n8
	880 – 915 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band IX or E-UTRA Band 9
	1749.9 – 1784.9 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band X or E-UTRA Band 10
	1710 – 1770 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band XI or E-UTRA Band 11
	1427.9 –1447.9  MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	This is not applicable to BS operating in Band n50 or n75

	WA UTRA FDD Band XII or 

E-UTRA Band 12
	699 – 716 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band XIII or 

E-UTRA Band 13
	777 – 787 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band XIV or 

E-UTRA Band 14
	788 – 798 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 17
	704 – 716 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 18
	815 – 830 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band XX or E-UTRA Band 20 or NR Band n20
	832 – 862 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band XXI or E-UTRA Band 21
	1447.9 – 1462.9 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	This is not applicable to BS operating in Band n50 or n75

	WA UTRA FDD Band XXII or E-UTRA Band 22
	3410  – 3490 MHz
	-113.7 dBm
	-108.7 dBm
	-105.7 dBm
	100 kHz
	

	WA E-UTRA Band 23
	2000 – 2020 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 24
	1626.5 – 1660.5 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band XXV or 

E-UTRA Band 25
	1850 – 1915 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA FDD Band XXVI or 

E-UTRA Band 26
	814 – 849 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 27
	807 – 824 MHz 
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 28 or NR Band n28
	703 – 748 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 30
	2305 – 2315 MHz 
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 31
	452.5 -457.5 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA TDD Band a) or E-UTRA Band 33
	1900 – 1920 MHz

	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA TDD Band a) or E-UTRA Band 34
	2010 – 2025 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA TDD Band b) or E-UTRA Band 35
	1850 – 1910 MHz

	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA TDD Band b) or E-UTRA Band 36
	1930 – 1990 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	This is not applicable to BS operating in Band n2

	WA UTRA TDD Band c) or E-UTRA Band 37
	1910 – 1930 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA TDD Band d) or E-UTRA Band 38 or NR Band n38
	2570 – 2620 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	This is not applicable to BS operating in Band n38.  

	WA UTRA TDD Band f) or E-UTRA Band 39
	1880  – 1920MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA UTRA TDD Band e) or E-UTRA Band 40
	2300  – 2400MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 41 or NR Band n41
	2496 – 2690 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	This is not applicable to BS operating in Band n41

	WA E-UTRA Band 42
	3400 – 3600 MHz
	-113.7 dBm
	-108.7 dBm
	-105.7 dBm
	100 kHz
	

	WA E-UTRA Band 43
	3600 – 3800 MHz
	-113.7 dBm
	-108.7 dBm
	-105.7 dBm
	100 kHz
	

	WA E-UTRA Band 44
	703 – 803 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	This is not applicable to BS operating in Band n28

	WA E-UTRA Band 45
	1447 – 1467 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	E-UTRA Band 46
	5150 – 5925 MHz
	N/A
	-108.6 dBm
	-105.6 dBm
	100 kHz
	

	WA E-UTRA Band 48
	3550 – 3700 MHz
	-113.7 dBm
	-108.7 dBm
	-105.7 dBm
	100 kHz
	

	WA E-UTRA Band 50 or NR Band n50
	1432 – 1517 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	This is not applicable to BS operating in Band n74 or n75

	E-UTRA Band 51 or NR Band n51
	1427 – 1432 MHz
	N/A
	N/A
	-105.9 dBm
	100 kHz
	This is not applicable to BS operating in Band n50, n75 or n76

	WA E-UTRA Band 65
	1920 – 2010 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 66 or NR Band n66
	1710 – 1780 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 68
	698 – 728 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 70 or NR Band n70
	1695 – 1710 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 71 or NR Band n71
	663 – 698 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 72
	451 – 456 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	

	WA E-UTRA Band 74 or NR Band n74
	1427 – 1470 MHz
	-113.9 dBm
	-108.9 dBm
	-105.9 dBm
	100 kHz
	This is not applicable to BS operating in Band n50

	WA NR Band n77
	3.3 – 4.2 GHz
	-113.7 dBm
	-108.7 dBm
	-105.7 dBm
	100 kHz
	

	WA NR Band n78
	3.3 – 3.8 GHz
	-113.7 dBm
	-108.7 dBm
	-105.7 dBm
	100 kHz
	

	WA NR Band n79
	4.4 – 5.0 GHz
	-113.6 dBm
	-108.6 dBm
	-105.6 dBm
	100 kHz
	


NOTE 1:
As defined in the scope for spurious emissions in this clause, the co-location requirements in table 6.7.5.5.5.1-1 do not apply for the 10 MHz frequency range immediately outside the BS transmit frequency range of a downlink operating band (see table 5.2-1 in TS 38.104 [1]). The current state-of-the-art technology does not allow a single generic solution for co-location with other system on adjacent frequencies for 30 dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [10].

NOTE 2:
Table 6.7.5.5.5.1-1 assumes that two operating bands, where the corresponding BS transmit and receive frequency ranges in table 5.2-1 in TS 38.104 [1] would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-location requirements may apply that are not covered by the 3GPP specifications.

NOTE 3:
Co-located TDD base stations that are synchronized and using the same or adjacent operating band can transmit without special co-locations requirements. For unsynchronized base stations (except in Band n46), special co-location requirements may apply that are not covered by the 3GPP specifications.

6.8
OTA transmitter intermodulation

6.8.1
Definition and applicability

The OTA transmitter intermodulation requirement is a measure of the capability of the transmitter unit to inhibit the generation of signals in its non-linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter unit via the RDN and antenna array from a co-located base station. The requirement applies during the transmitter ON period and the transmitter transient period.

The requirement applies at each RIB supporting transmission in the operating band.

The transmitter intermodulation level is the total radiated power of the intermodulation products when an interfering signal is injected into the CLTA.

For BS type 1-O, the transmitter intermodulation requirement is captured by the co-location transmitter intermodulation scenario case, in which the interfering signal is transmitted from a co-located base station.

6.8.2
Minimum requirement
The minimum requirement for BS type 1-O operation is defined in TS 38.104 [1], subclause 9.8.2.

The OTA transmitter intermodulation requirement is not applicable for BS type 2-O.

6.8.3
Test purpose

The test purpose is to verify the ability of the transmitter units associated with the RIB under test to restrict the generation of intermodulation products in its nonlinear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter unit via the RDN and antenna array from a co-located base station to below specified levels.

6.8.4
Method of test

6.8.4.1
Initial conditions

Test environment:

-
normal; see subclause B.2.

RF channels to be tested for single carrier:

-
M; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier: 

-
MRFBW in single-band RIB, see subclause 4.9.1; BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band RIB, see subclause 4.9.1.

In addition, for multi-band RIB:

-
For BRFBW_T'RFBW, emission testing above the highest operating band may be omitted.

-
For B'RFBW_TRFBW, emission testing below the lowest operating band may be omitted.

6.8.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)  Select a CLTA according to parameters given in table 4.12.2.2-1.  

2) Place the CLTA according to parameters given in table 4.12.2.3-1.

3) The test antenna(s) shall be dual (or single) polarized covering the same frequency range as the NR BS and the emission frequencies. 

4) Several test antennas are required to cover both the NR BS and the whole emission frequency range. 

5) Connect test antenna and CLTA to the measurement equipment as shown in Annex E1.5.

6) During the OTA emission measurements at the test antenna conducted output(s), both NR BS and CLTA are rotated around same axis. 
7) The OTA emission measurement method shall be TRP, according to the procedure described in Annex X.Y.

Editor’s note: Annex X.Y will describe TRP test method and associated details related to integration method and sampling grid
8) The measurement device (signal analyzer) characteristics shall be:

-  Detection mode: True RMS.
9) Set the NR BS to transmit:
-
Set the NR BS to transmit maximum power according to the applicable test configuration in clause 4.8 using the corresponding test models or set of physical channels in subclause 4.9.3. 

10) Generate the interfering signal via the co-location reference antenna. The co-location reference antenna is fed with Prated,t,TRP, equally divided on all the supported polarizations, from the same signal generator source:

-
using test model as defined in subclause 4.9.3, at a centre frequency offset according to the conditions in table 9.8.2-1 in 3GPP TS 38.104 [1], but exclude interfering frequencies that are outside of the allocated downlink operating band or interfering frequencies that are not completely within the sub-block gap or within the Inter RF Bandwidth gap.

11) Adjust the interfering signal level at the co-location reference antenna conducted output(s) as defined in:
- 
transmitter intermodulation table 9.8.2-1 in 3GPP TS 38.104 [1].

12) If the interferer signal is applicable according to clause 4.8, perform the unwanted emission tests specified in subclauses 6.7.3 (OTA ACLR) and 6.7.4 (OTA OBUE) for all third and fifth order intermodulation products which appear in the frequency ranges defined in subclauses 6.7.3 and 6.7.4 (Note 2). The width of the intermodulation products shall be taken into account. 

13) If the interferer signal is applicable according to clause 4.8, perform the Transmitter spurious emissions test as specified in subclause 6.7.5 (OTA spurious emission), except OTA co-location spurious emission, for all third and fifth order intermodulation products which appear in the frequency ranges defined in subclause 6.7.5 (Note 2). The width of the intermodulation products shall be taken into account.

14) Verify that the emission level does not exceed the required level in subclause 6.8.5 (Test requirements) with the exception of interfering signal frequencies.

15) Repeat the test for the remaining interfering signal centre frequency offsets according to the conditions of:

- 
transmitter intermodulation table 9.8.2-1 in 3GPP TS 38.104 [1].

16) Repeat the test for the remaining interfering signals defined in clause 4.8 for requirements 6.7.3 (OTA ACLR), 6.7.4 (OTA OBUE) and 6.7.5 (OTA spurious emission), except OTA co-location spurious emission.

In addition, for multi-band RIB, the following steps shall apply:

17) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

NOTE 1:
The third order intermodulation products are centred at 2F1(F2 and 2F2(F1. The fifth order intermodulation products are centred at 3F1(2F2, 3F2(2F1, 4F1(F2, and 4F2(F1 where F1 represents the test signal centre frequency or centre frequency of each sub-block and F2 represents the interfering signal centre frequency. The widths of intermodulation products are:

-
(n*BWF1 + m*1.6MHz) for the nF1(mF2 products;

-
(n*1.6MHz + m* BWF1) for the nF2(mF1 products;


where BWF1 represents the test signal RF bandwidth or channel bandwidth in case of single carrier, or sub-block bandwidth.

NOTE 2:
During the conformance test the interferer signal can be applied on one side of the wanted signal, while the transmitter intermodulation emission is measured only on the opposite side of the wanted signal. This applies for intermodulation products which are within the operating band or OBUE region.  

6.8.5
Test requirements

6.8.5.1
 Requirement for BS type 1-O
The transmitter intermodulation level shall not exceed the TRP unwanted emission limits specified for OTA transmitter spurious emission in subclause 6.7.5 (except co-location with other base stations), OTA out-of-band emissions in subclause 6.7.4 and OTA ACLR in subclause 6.7.3 in the presence of a wanted signal and an interfering signal, defined in table 6.8.5.1-1.

The requirement is applicable outside the Base Station RF Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.

For RIBs supporting operation in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering signal offset is defined relative to the sub-block edges.

For RIBs supporting operation in multiple operating bands, the requirement shall apply relative to the Base Station RF Bandwidth edges of each operating band. In case the inter Base Station RF Bandwidth gap is less than [15 MHz], the requirement in the gap shall apply only for interfering signal offsets where the interfering signal falls completely within the inter Base Station RF Bandwidth gap.

Table 6.8.5.1-1: Interfering and wanted signals for
the OTA transmitter intermodulation requirement

	Parameter
	Value

	Wanted signal
	NR single or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers

	Interfering signal type
	NR signal of minimum supported BS channel bandwidth (BWChannel) and SCS set to 15 kHz

	Interfering signal level
	The interfering signal level is the same power level as the BS (Prated,t,TRP) fed into a CLTA.

	Interfering signal centre frequency offset from the lower (upper) edge of the wanted signal
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	NOTE:
The Prated,t,TRP is split between polarizations at the co-location reference antenna.


7
Radiated receiver characteristics


7.1
General


General test conditions for receiver tests are given in clause 4, including interpretation of measurement results and configurations for testing. BS configurations for the tests are defined in clause 4.5.

Unless otherwise stated the requirements in clause 7 apply during the BS receive period.

[The throughput requirements defined for the receiver characteristics in this clause do not assume HARQ transmissions.]

When the BS is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.

Each requirement shall be met over the RoAoA specified.

For requirements which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:


ΔOTAREFSENS = 44.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) (dB) for the reference direction.

And 


ΔOTAREFSENS = 41.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) (dB) for all other directions.

For requirements which are to be met over the minSENS RoAoA absolute requirement values are offset by the following term:

ΔminSENS = PREFSENS – EISminSENS (dB)

7.2
OTA sensitivity

7.2.1
Definition and applicability

The OTA sensitivity requirement is based upon the declaration of one or more OTA sensitivity direction declarations (OSDD), related to a BS type 1-H and BS type 1-O receiver.

The BS type 1-H and BS type 1-O receiver may optionally be capable of redirecting/changing the receiver target by means of adjusting BS settings resulting in multiple sensitivity RoAoA. The sensitivity RoAoA resulting from the current AAS BS settings is the active sensitivity RoAoA.

If the AAS BS is capable of redirecting the receiver target related to the OSDD then the OSDD shall include:

-
BS channel bandwidth and declared minimum EIS level applicable to any active sensitivity RoAoA inside the receiver target redirection range in the OSDD.

-
A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the OSDD through alternative settings in the BS.

-
Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in [x].
-
The receiver target reference direction.
NOTE 1:
Some of the declared sensitivity RoAoA may coincide depending on the redirection capability.

NOTE 2:
In addition to the declared sensitivity RoAoA, several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD.

If the BS is not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only:

-
BS channel bandwidth and declared minimum EIS level applicable to the sensitivity RoAoA in the OSDD.

-
One declared active sensitivity RoAoA.

-
The receiver target reference direction.

NOTE 3:
For BS without target redirection capability, the declared (fixed) sensitivity RoAoA is always the active sensitivity RoAoA.

The OTA sensitivity EIS level declaration shall apply to each supported polarization, under the assumption of polarization match.

7.2.2

Minimum requirement

For a received signal whose AoA of the incident wave is within the active sensitivity RoAoA of an OSDD, the error rate criterion as described in 3GPP TS 38.104 [2] subclause 7.2.2 shall be met when the level of the arriving signal is equal to the minimum EIS level in the respective declared set of EIS level and BS channel bandwidth.

7.2.3
Test Purpose

The test purpose is to verify that the BS can meet the BER or throughput requirement for a specified measurement channel at the EIS level and the range of angles of arrival declared in the OSDD.

7.2.4
Method of test

7.2.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested: B, M and T; see subclause 4.9.1.

Directions to be tested:

· receiver target reference direction (see table 4.6-1, D36), 

· conformance test directions (see table 4.6-1, D38).

7.2.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex x.
2)
Align the manufacturer declared coordinate system orientation of the BS with the test system.

3)
Set the BS in the declared direction to be tested.

4)
Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.

5)
Configure the beam peak direction of the BS according to declared reference beam direction pair for the appropriate beam identifier.

6)
Set the BS to transmit beam(s) of the same operational band as the OSDD being tested according to the appropriate test configuration in clause 5.

7)
Start the signal generator for the wanted signal to transmit:
-
The test signal as specified in subclause 7.2.5.4.

8)
Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified in subclause 7.2.5.
9)
Measure:
-
Throughput according to annex A for each supported polarization.

10)
Repeat steps 3 to 9 for all OSDD(s) declared for the BS (see table 4.6-1, D28).
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.

7.2.5
Test requirements

7.2.5.1
General

The minimum EIS level is a declared figure for each OSDD (see table 4.6-1, D32). The test requirement is calculated from the declared value offset by the EIS Test Tolerance specified in subclause 4.1.

7.2.5.2
Test requirements for BS type 1-H and BS type 1-O
For each measured carrier, the throughput measured in step 9 of subclause 7.2.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in TS 38.104 [2] annex A.1 with parameters specified in table 7.2.5.2-1.
· Table 7.2.5.2-1: EIS levels

	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	EIS level [dBm]

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15, 25, 30
	15
	G- FR1-A1-1 in clause A.1 in [1]
	Declared minimum EIS + 1.3
	Declared minimum EIS + 1.4
	Declared minimum EIS + 1.6

	5, 10, 15, 25, 30 
	30
	G- FR1-A1-2 in clause A.1 in [1]
	Declared minimum EIS + 1.3
	Declared minimum EIS + 1.4
	Declared minimum EIS + 1.6

	10, 15, 25, 30
	60
	G- FR1-A1-3 in clause A.1 in [1]
	Declared minimum EIS + 1.3
	Declared minimum EIS + 1.4
	Declared minimum EIS + 1.6

	20, 40, 50, 60, 70, 80, 90, 100 
	15
	G- FR1-A1-4 in clause A.1 in [1]
	Declared minimum EIS + 1.3
	Declared minimum EIS + 1.4
	Declared minimum EIS + 1.6

	20, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5 in clause A.1 in [1]
	Declared minimum EIS + 1.3
	Declared minimum EIS + 1.4
	Declared minimum EIS + 1.6

	20, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6 in clause A.1 in [1]
	Declared minimum EIS + 1.3
	Declared minimum EIS + 1.4
	Declared minimum EIS + 1.6


7.2.5.3
Test requirements for BS type 2-O
There is no OTA sensitivity requirement for FR2, the OTA sensitivity is the same as the OTA reference sensitivity in subclause 7.3.

7.3
OTA reference sensitivity level

7.3.1
Definition and applicability

The OTA REFSENS requirement is a directional requirement and is intended to ensure the minimum OTA reference sensitivity level for a declared OTA REFSENS RoAoA. The OTA reference sensitivity power level EISREFSENS is the minimum mean power received at the RIB at which a reference performance requirement shall be met for a specified reference measurement channel. The OTA REFSENS requirement shall apply to each supported polarization, under the assumption of polarization match.

7.3.2
Minimum requirement

For BS type 1-O the minimum requirement is in 3GPP TS 38.104 [1], subclause 10.3.2.

For BS type 2-O the minimum requirement is in 3GPP TS 38.104 [1], subclause 10.3.3.

7.3.3
Test Purpose

The test purpose is to verify that the BS can meet the throughput requirement for a specified measurement channel at the EISREFSENS level and the range of angles of arrival within the OTA REFSENS RoAoA.

7.3.4
Method of test

7.3.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested:

-
B, M and T; see subclause 4.9.1.

Directions to be tested:

· OTA REFSENS receiver target reference direction (see table 4.6-1, D36), 

· OTA REFSENS conformance test directions (see table 4.6-1, D38).
7.3.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D1.1.
2)
Align the manufacturer declared coordinate system orientation of the BS with the test system.

3)
Set the BS in the declared direction to be tested.

4)
Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.

5)
Configure the beam peak direction of the BS according to the OTA REFSENS RoAoA for the appropriate beam identifier.

6)
Set the BS to transmit beam(s) of the same operational band as the OTA REFSENS RoAoA being tested according to the appropriate test configuration in clause 5.

7)
Start the signal generator for the wanted signal to transmit:
-
The test signal as specified in subclause 7.3.5.4.

8)
Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified in subclause 7.3.5.
9)
Measure:
-
Throughput according to annex x for each supported polarization.

10)
Repeat steps 3 to 9 for all OTA REFSENS conformance test dictions of the BS (see table 4.6-1, D38).
For multi-band capable FR1 BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.

7.3.5
Test requirements

7.3.5.1
General

The FR1 EISREFSENS level is the conducted REFSENS requirement value offset by ΔOTAREFSENS. The test requirement is calculated from the EISREFSENS level offset by the EISREFSENS Test Tolerance specified in subclause 4.1.

7.3.5.2
Test requirements for BS type 1-O
For each measured carrier, the throughput measured in step 9 of subclause 7.3.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex TS 38.104 [2] A.1 with parameters specified in tables 7.3.5.2-1 to 7.3.5.2-3.
· Table 7.3.5.2-1: Wide Area BS EISREFSENS levels

	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	 EISREFSENS
 [dBm]

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15, 25, 30
	15
	G- FR1-A1-1
	-100.4 – ΔOTAREFSENS
	-100.3 – ΔOTAREFSENS
	-100.1 – ΔOTAREFSENS

	5, 10, 15, 25, 30 
	30
	G- FR1-A1-2
	-100.5 – ΔOTAREFSENS
	-100.4 – ΔOTAREFSENS
	-100.2 – ΔOTAREFSENS

	10, 15, 25, 30
	60
	G- FR1-A1-3
	-97.6 – ΔOTAREFSENS
	-97.5 – ΔOTAREFSENS
	-97.3 – ΔOTAREFSENS

	20, 40, 50, 60, 70, 80, 90, 100 
	15
	G- FR1-A1-4
	-94 – ΔOTAREFSENS
	-93.9 – ΔOTAREFSENS
	-93.7 – ΔOTAREFSENS

	20, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5
	-94.3 – ΔOTAREFSENS
	-94.2 – ΔOTAREFSENS
	-94 – ΔOTAREFSENS

	20, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6
	-94.4 – ΔOTAREFSENS
	-94.3 – ΔOTAREFSENS
	-94.1 – ΔOTAREFSENS

	NOTE:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


· Table 7.3.5.2-2: Medium Range BS EISREFSENS levels

	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	 EISREFSENS
 [dBm]

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15, 25, 30
	15
	G- FR1-A1-1
	-95.4 – ΔOTAREFSENS
	-95.3 – ΔOTAREFSENS
	-95.1 – ΔOTAREFSENS

	5, 10, 15, 25, 30 
	30
	G- FR1-A1-2
	-95.5 – ΔOTAREFSENS
	-95.4 – ΔOTAREFSENS
	-95.2 – ΔOTAREFSENS 

	10, 15, 25, 30
	60
	G- FR1-A1-3
	-92.6 – ΔOTAREFSENS
	-92.5 – ΔOTAREFSENS
	-92.3 – ΔOTAREFSENS

	20, 40, 50, 60, 70, 80, 90, 100 
	15
	G- FR1-A1-4
	-89 – ΔOTAREFSENS
	-88.9 – ΔOTAREFSENS
	-88.7 – ΔOTAREFSENS

	20, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5
	-89.3 – ΔOTAREFSENS
	-89.2 – ΔOTAREFSENS
	-89 – ΔOTAREFSENS

	20, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6
	-89.4 – ΔOTAREFSENS
	-89.3 – ΔOTAREFSENS
	-89.1 – ΔOTAREFSENS

	NOTE:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


· Table 7.3.5.2-3: Local Area BS EISREFSENS levels

	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	 EISREFSENS
 [dBm]

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15, 25, 30
	15
	G- FR1-A1-1
	-92.4 – ΔOTAREFSENS
	-92.3 – ΔOTAREFSENS
	-92.1 – ΔOTAREFSENS

	5, 10, 15, 25, 30 
	30
	G- FR1-A1-2
	-92.5 – ΔOTAREFSENS
	-92.4 – ΔOTAREFSENS
	-92.2 – ΔOTAREFSENS

	10, 15, 25, 30
	60
	G- FR1-A1-3
	-89.6 – ΔOTAREFSENS
	-89.5 – ΔOTAREFSENS
	-89.3 – ΔOTAREFSENS

	20, 40, 50, 60, 70, 80, 90, 100 
	15
	G- FR1-A1-4
	-86 – ΔOTAREFSENS
	-85.9 – ΔOTAREFSENS
	-85.7 – ΔOTAREFSENS

	20, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5
	-86.3 – ΔOTAREFSENS
	-86.2 – ΔOTAREFSENS
	-86 – ΔOTAREFSENS

	20, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6
	-86.4 – ΔOTAREFSENS
	-86.3 – ΔOTAREFSENS
	-86.1 – ΔOTAREFSENS

	NOTE:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


7.3.5.3
Test requirements for BS type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and TS 38.104 [2] annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the FR2 OTA REFSENS RoAoA.

EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50MHZ BS channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a reference measurement channel with 50MHz BS channel bandwidth it does not imply that BS has to support 50MHz BS channel bandwidth.

For wide area BS, EISREFSENS_50MC is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.

For medium range BS, EISREFSENS_50M is an integer value in the range -91 to -114 dBm. The specific value is declared by the vendor.

For local area BS, EISREFSENS_50M is an integer value in the range -86- to -109 dBm. The specific value is declared by the vendor.

· Table 7.3.5.3-1 FR2 OTA reference sensitivity requirement

	BS channel Bandwidth
[MHz]
	Sub-carrier spacing [kHz]
	FRC
	EISREFSENS level

[dBm]

	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M + 2.4

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M + 2.4

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3 + 2.4

	NOTE 1:
EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2: 
The declared EISREFSENS_50M shall be within the range specified in table 10.3.3-2.


7.4
OTA dynamic range

7.4.1
Definition and applicability

The OTA dynamic range is a measure of the capability of the receiver unit to receive a wanted signal in the presence of an interfering signal inside the received BS channel bandwidth.

The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction and are within the FR1 OTA REFSENS RoAoA.

The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.

7.4.2
Minimum requirement

For BS type 1-O, the minimum requirement is in 3GPP TS 38.104 [2], subclause 10.4.2.

7.4.3
Test purpose

The test purpose is to verify that at the BS receiver dynamic range, the relative throughput shall fulfil the specified limit.

7.4.4
Method of test

7.4.4.1
Initial conditions

Test environment: Normal: see annex B.2.

RF channels to be tested: [B, M and T]; see subclause 4.9.1.

Directions to be tested: OTA REFSENS receiver target reference direction (D36), 

7.4.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex (D1).
2)
Align the manufacturer declared coordinate system orientation of the BS with the test system.

3)
Set the BS in the declared direction to be tested.

4)
Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.

5)
Set the test signal mean power so that the calibrated radiated power at the BS Antenna Array coordinate system reference point is as follows:
a)
Set the signal generator for the wanted signal to transmit as specified in table 7.4.5.2-1 to 7.4.5.2-3.

b)
Set the signal generator for the AWGN interfering signal at the same frequency as the wanted signal to transmit as specified in table 7.4.5.2-1 to 7.4.5.2-3.

6)
Measure the throughput for each supported polarization.

For multi-band RIB(s) and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.

7.4.5
Test requirement

7.4.5.1
General

The test requirement is calculated from the OTA wanted signal mean power level offset by the OTA dynamic range Test Tolerance specified in subclause 4.1.

7.4.5.2
Test requirements for BS type 1-O
For each measured carrier, the throughput measured in step 6 of subclause 7.4.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in TS 38.104 [2] annex A.2 with parameters specified in tables 7.4.5.2-1 to 7.4.5.2-3.
· Table 7.4.5.2-1: Wide Area BS dynamic range

	BS channel bandwidth [MHz]
	Subcarrier spacing [kHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWConfig
	Type of interfering signal

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	
	

	5
	15
	G-FR1-A2-1
	-70.4 – ΔOTAREFSENS
	-70.4 – ΔOTAREFSENS
	-70.4 – ΔOTAREFSENS
	-82.5 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-2
	-71.1 – ΔOTAREFSENS
	-71.1 – ΔOTAREFSENS
	-71.1 – ΔOTAREFSENS
	
	

	10
	15
	G-FR1-A2-1
	-70.4 – ΔOTAREFSENS
	-70.4 – ΔOTAREFSENS
	-70.4 – ΔOTAREFSENS
	-79.3 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-2
	-71.1 – ΔOTAREFSENS
	-71.1 – ΔOTAREFSENS
	-71.1 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-3
	-68.1 – ΔOTAREFSENS
	-68.1 – ΔOTAREFSENS
	-68.1 – ΔOTAREFSENS
	
	

	15
	15
	G-FR1-A2-1
	-70.4 – ΔOTAREFSENS
	-70.4 – ΔOTAREFSENS
	-70.4 – ΔOTAREFSENS
	-77.5 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-2
	-71.1 – ΔOTAREFSENS
	-71.1 – ΔOTAREFSENS
	-71.1 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-3
	-68.1 – ΔOTAREFSENS
	-68.1 – ΔOTAREFSENS
	-68.1 – ΔOTAREFSENS
	
	

	20
	15
	G- FR1-A2-4
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-76.2 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	
	

	25
	15
	G- FR1-A2-4
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-75.2 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	
	

	30
	15
	G- FR1-A2-4
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-74.4 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	
	

	40
	15
	G- FR1-A2-4
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-73.1 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	
	

	50
	15
	G- FR1-A2-4
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-72.2 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	
	

	60
	30
	G- FR1-A2-5
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-71.4 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	
	

	70
	30
	G- FR1-A2-5
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-70.8 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	
	

	80
	30
	G- FR1-A2-5
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-70.1 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	
	

	90
	30
	G- FR1-A2-5
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-69.6 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	
	

	100
	30
	G- FR1-A2-5
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	-69.1 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	-64.5 – ΔOTAREFSENS
	
	

	NOTE:
The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


· Table 7.4.5.2-2: Medium Range BS dynamic range

	BS channel bandwidth [MHz]
	Subcarrier spacing [kHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWConfig
	Type of interfering signal

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	
	

	5
	15
	G-FR1-A2-1
	-65.4 – ΔOTAREFSENS
	-65.4 – ΔOTAREFSENS
	-65.4 – ΔOTAREFSENS
	-77.5 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-2
	-66.1 – ΔOTAREFSENS
	-66.1 – ΔOTAREFSENS
	-66.1 – ΔOTAREFSENS
	
	

	10
	15
	G-FR1-A2-1
	-65.4 – ΔOTAREFSENS
	-65.4 – ΔOTAREFSENS
	-65.4 – ΔOTAREFSENS
	-74.3 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-2
	-66.1 – ΔOTAREFSENS
	-66.1 – ΔOTAREFSENS
	-66.1 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-3
	-63.1 – ΔOTAREFSENS
	-63.1 – ΔOTAREFSENS
	-63.1 – ΔOTAREFSENS
	
	

	15
	15
	G-FR1-A2-1
	-65.4 – ΔOTAREFSENS
	-65.4 – ΔOTAREFSENS
	-65.4 – ΔOTAREFSENS
	-72.5 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-2
	-66.1 – ΔOTAREFSENS
	-66.1 – ΔOTAREFSENS
	-66.1 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-3
	-63.1 – ΔOTAREFSENS
	-63.1 – ΔOTAREFSENS
	-63.1 – ΔOTAREFSENS
	
	

	20
	15
	G- FR1-A2-4
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-71.2 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	
	

	25
	15
	G- FR1-A2-4
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-70.2 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	
	

	30
	15
	G- FR1-A2-4
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-69.4 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	
	

	40
	15
	G- FR1-A2-4
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-68.1 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	
	

	50
	15
	G- FR1-A2-4
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-67.2 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	--59.2 – ΔOTAREFSENS
	--59.2 – ΔOTAREFSENS
	--59.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	
	

	60
	30
	G- FR1-A2-5
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-66.4 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	
	

	70
	30
	G- FR1-A2-5
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-65.8 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	
	

	80
	30
	G- FR1-A2-5
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-65.1 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	
	

	90
	30
	G- FR1-A2-5
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-64.6 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	
	

	100
	30
	G- FR1-A2-5
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-59.2 – ΔOTAREFSENS
	-64.1 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	-59.5 – ΔOTAREFSENS
	
	

	NOTE:
The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


· Table 7.4.5.2-3: Local Area BS dynamic range

	BS channel bandwidth [MHz]
	Subcarrier spacing [kHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWConfig
	Type of interfering signal

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	
	

	5
	15
	G-FR1-A2-1
	-62.4 – ΔOTAREFSENS
	-62.4 – ΔOTAREFSENS
	-62.4 – ΔOTAREFSENS
	-74.5 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-2
	-63.1 – ΔOTAREFSENS
	-63.1 – ΔOTAREFSENS
	-63.1 – ΔOTAREFSENS
	
	

	10
	15
	G-FR1-A2-1
	-62.4 – ΔOTAREFSENS
	-62.4 – ΔOTAREFSENS
	-62.4 – ΔOTAREFSENS
	-71.3 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-2
	-63.1 – ΔOTAREFSENS
	-63.1 – ΔOTAREFSENS
	-63.1 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-3
	-60.1 – ΔOTAREFSENS
	-60.1 – ΔOTAREFSENS
	-60.1 – ΔOTAREFSENS
	
	

	15
	15
	G-FR1-A2-1
	-62.4 – ΔOTAREFSENS
	-62.4 – ΔOTAREFSENS
	-62.4 – ΔOTAREFSENS
	-69.5 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-2
	-63.1 – ΔOTAREFSENS
	-63.1 – ΔOTAREFSENS
	-63.1 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-3
	-60.1 – ΔOTAREFSENS
	-60.1 – ΔOTAREFSENS
	-60.1 – ΔOTAREFSENS
	
	

	20
	15
	G- FR1-A2-4
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-68.2 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	
	

	25
	15
	G- FR1-A2-4
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-67.2 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	
	

	30
	15
	G- FR1-A2-4
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-66.4 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	
	

	40
	15
	G- FR1-A2-4
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-65.1 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	
	

	50
	15
	G- FR1-A2-4
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-64.2 – ΔOTAREFSENS
	AWGN

	
	30
	G- FR1-A2-5
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	
	

	
	60
	G- FR1-A2-6
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	
	

	60
	30
	G- FR1-A2-5
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-63.4 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	
	

	70
	30
	G- FR1-A2-5
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-62.8 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	
	

	80
	30
	G- FR1-A2-5
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-62.1 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	
	

	90
	30
	G- FR1-A2-5
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-61.6 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	
	

	100
	30
	G- FR1-A2-5
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-56.2 – ΔOTAREFSENS
	-61.1 – ΔOTAREFSENS
	AWGN

	
	60
	G- FR1-A2-6
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	-56.5 – ΔOTAREFSENS
	
	

	NOTE:
The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


7.5
OTA in-band selectivity and blocking

7.5.1
OTA adjacent channel selectivity

7.5.1.1
Definition and applicability

OTA Adjacent channel selectivity (ACS) is a measure of the receiver’s ability to receive an OTA wanted signal at its assigned channel frequency in the presence of an OTA adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system.

7.5.1.2
Minimum requirement

For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 10.5.1.2.

For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 10.5.1.3.

7.5.1.3
Test purpose

The test purpose is to verify the ability of the BS receiver filter to suppress interfering signals in the channels adjacent to the wanted channel.

7.5.1.4
Method of test

7.5.1.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested:

-
[B, M and T]; see subclause 4.9.1.

-
Base Station RF Bandwidth edge position to be tested for multi-carrier and/or CA: MRFBW in single-band operation, see subclause 4.9.1; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
Directions to be tested:

· OTA REFSENS receiver target reference direction (D36), 

7.5.1.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex (D1).
2)
Align the manufacturer declared coordinate system orientation of the BS with the test system.

3)
Set the BS in the declared direction to be tested.

4)
Ensure the polarisation match is accomplished such that all the power from the test antenna is captured by the BS under test.

5)
Set the test signal mean power so that the calibrated radiated power at the BS Antenna Array coordinate system reference point is as follows:
a)
Set the signal generator for the wanted signal to transmit as specified in table 7.5.1.5.1-1 for BS type 1-O and table 7.5.1.5.2-1 for BS type 2-O.
b)
Set the signal generator for the interfering signal at the adjacent channel frequency of the wanted signal to transmit as specified in table 7.5.1.5.1-1 for BS type 1-O and table 7.5.1.5.2-1 for BS type 2-O.
6)
Measure throughput for each supported polarization, for multi-carrier and/or CA operation the throughput shall be measured for relevant carriers specified by the test configuration specified in subclause 4.8.2.

For multi-band RIB(s) and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.

7.5.1.5
Test requirement

7.5.1.5.1
General

The test requirement is calculated from the OTA wanted signal mean power level offset by the OTA ACS Test Tolerance specified in subclause 4.1.

7.5.1.5.2
Test requirements for BS type 1-O
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction, and the AoA of the incident wave of a received signal and the interfering signal are within the minSENS RoAoA.

The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. 

For FR1, the OTA wanted and the interfering signal are specified in table 7.5.1.5.2-1 and table 7.5.1.5.2-2 for ACS. The reference measurement channel for the OTA wanted signal is identified in subclause 7.3.5.2 and is further specified in TS 38.104 [2] annex A.1. The characteristics of the interfering signal is further specified in TS 38.104 [2] annex D.

The OTA ACS requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The OTA interfering signal offset is defined relative to the Base station RF Bandwidth edges or Radio Bandwidth edges.

For RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA ACS requirement shall apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the NR interfering signal in table 7.5.1.5.2-2. The OTA interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For multi-band RIBs, the OTA ACS requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in table 7.5.1.5.2-2. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
· Table 7.5.1.5.2-1: OTA ACS requirement for BS type 1-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]

(Note 2)
	Interfering signal mean power [dBm]

	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	

	5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100 

(Note 1)
	EISminSENS + 6dB
	EISminSENS + 6dB
	EISminSENS + 6dB
	Wide Area: -52 – ΔminSENS
Medium Range: -47– ΔminSENS
Local Area: -44– ΔminSENS

	NOTE 1:
The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth 

NOTE 2:
EISminSENS depends on the BS channel bandwidth.


· Table 7.5.1.5.2-2: OTA ACS interferer frequency offset for BS type 1-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [MHz]
	Type of interfering signal

	5
	[±2.5025]
	5MHz DFT-s-OFDM NR signal

SCS: 15kHz

	10
	[±2.5075]
	5MHz DFT-s-OFDM NR signal

SCS: 15kHz

	15
	[±2.5125]
	5MHz DFT-s-OFDM NR signal

SCS: 15kHz

	20
	[±2.5025]
	5MHz DFT-s-OFDM NR signal

SCS: 15kHz

	25
	[±9.535]
	20MHz DFT-s-OFDM NR signal

SCS: 15kHz

	30
	[±9.585]
	20MHz DFT-s-OFDM NR signal

SCS: 15kHz

	40
	[±9.535]
	20MHz DFT-s-OFDM NR signal

SCS: 15kHz

	50
	[±9.485]
	20MHz DFT-s-OFDM NR signal

SCS: 15kHz

	60
	[±9.585]
	20MHz DFT-s-OFDM NR signal

SCS: 15kHz

	70
	[±9.535]
	20MHz DFT-s-OFDM NR signal

SCS: 15kHz

	80
	[±9.485]
	20MHz DFT-s-OFDM NR signal

SCS: 15kHz

	90
	[±9.585]
	20MHz DFT-s-OFDM NR signal

SCS: 15kHz

	100
	[±9.535]
	20MHz DFT-s-OFDM NR signal

SCS: 15kHz


7.5.1.5.3
Test requirements for BS type 2-O
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction and are within the FR2 OTA REFSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. 

For FR2, the OTA wanted and the interfering signal are specified in table 7.5.1.5.3-1 and table 7.5.1.5.3-2 for ACS. The reference measurement channel for the OTA wanted signal is identified in subclause 7.3.5.3 and is further specified in TS 38.104 [2] annex A. The characteristics of the interfering signal is further specified in TS 38.104 [2] annex D.

The OTA ACS requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The OTA interfering signal offset is defined relative to the Base station RF Bandwidth edges or Radio Bandwidth edges.

For RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA ACS requirement shall apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the NR interfering signal in table 7.5.1.5.3-2. The OTA interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
· Table 7.5.1.5.3-1: OTA ACS requirement for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]

	
	24.24 GHz < f ≤ 33.4 GHz
	37 GHz < f ≤ 52.6 GHz
	

	50, 100, 200, 400
	EISREFSENS + 6dB (Note 3)
	EISREFSENS + 6dB (Note 3)

	EISREFSENS + 27.7 (Note 1)

EISREFSENS + 26.7 (Note 2)

	NOTE 1: 
Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz.

NOTE 2: 
Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz.

NOTE 3: 
EISREFSENS is given in subclause 7.3.5.3.


· Table 7.5.1.5.3-2: OTA ACS interferer frequency offset for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [MHz]
	Type of interfering signal

	50
	±24.29
	50MHz DFT-s-OFDM NR signal

60 kHz SCS

	100
	±24.31
	50MHz DFT-s-OFDM NR signal

60 kHz SCS

	200
	±24.29
	50MHz DFT-s-OFDM NR signal

60 kHz SCS

	400
	±24.31
	50MHz DFT-s-OFDM NR signal

60 kHz SCS


7.5.2
OTA in-band blocking

7.5.2.1
Definition and applicability

The OTA in-band blocking characteristics is a measure of the receiver’s ability to receive a OTA wanted signal at its assigned channel in the presence of an unwanted OTA interferer, which is an NR signal for general blocking or an NR signal with one resource block for narrowband blocking.

7.5.2.2
Minimum requirement

For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 10.5.2.2.

For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 10.5.2.3.

7.5.2.3
Test purpose

The test purpose is to verify the ability of the BS receiver to withstand high-levels of in-band interference from unwanted signals at specified frequency offsets without undue degradation of its sensitivity.

7.5.2.4
Method of test

7.5.2.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested:

-
[B, M and T]; see subclause 4.9.1.

-
Base Station RF Bandwidth edge position to be tested for multi-carrier and/or CA: MRFBW in single-band operation, see subclause 4.9.1; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
Directions to be tested:

· OTA REFSENS receiver target reference direction (D36), 

· OTA REFSENS conformance test directions (D38).
7.5.2.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex (D1).
2)
Align the manufacturer declared coordinate system orientation of the BS with the test system.

3)
Set the BS in the declared direction to be tested.

4)
Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.

5)
Set the test signal mean power so that the calibrated radiated power at the BS Antenna Array coordinate system reference point is as follows:
a)
Set the signal generator for the wanted signal to transmit as specified in table 7.5.2.5.1-1 for BS type 1-O and table 7.5.2.5.2-1 for BS type 2-O.
b)
Set the signal generator for the interfering signal at the specified frequency offset from the wanted signal to transmit as specified in table 7.5.2.5.1-1 for BS type 1-O and table 7.5.2.5.2-1 for BS type 2-O.
6)
Measure throughput for each supported polarization, for multi-carrier and/or CA operation the throughput shall be measured for relevant carriers specified by the test configuration specified in subclause 4.8.2.

7)
Repeat steps 3 to 6 for all the specified measurement directions.

For multi-band RIB(s) and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.

7.5.2.5
Test requirement

7.5.2.5.1
General

The test requirement is calculated from the OTA wanted signal mean power level offset by the OTA in-band blocking Test Tolerance specified in subclause 4.1.

7.5.2.5.2
Test requirements for BS type 1-O
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction, and:
-
when the wanted signal is based on EISREFSENS: the AoA of the incident wave of a received signal and the interfering signal are within the FR1 OTA REFSENS RoAoA.
-
when the wanted signal is based on EISminSENS: the AoA of the incident wave of a received signal and the interfering signal are within the minSENS RoAoA.

The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with OTA wanted and OTA interfering signal specified in tables 7.5.2.5.2-1, table 7.5.2.5.2-2 and table 7.5.2.5.2-3 for general OTA and narrowband OTA blocking requirements. The reference measurement channel for the OTA wanted signal is identified in subclause 7.3.5.2 and is further specified in TS 38.104 [2] annex A.1. The characteristics of the interfering signal is further specified in TS 38.104 [2] annex D.
The OTA in-band blocking requirements apply outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
For BS type 1-O the OTA in-band blocking requirement apply from FUL_low - ΔfOOB to FUL_high + ΔfOOB, excluding the downlink frequency range of the FDD operating band. The ΔfOOB for BS type 1-O is defined in table 7.5.2.5.2-0.

· Table 7.5.2.5.2-0: ΔfOOB offset for NR operating bands
	BS type
	Operating band characteristics
	ΔfOOB [MHz]

	BS type 1-O
	FUL_high – FUL_low < 100 MHz
	20

	
	100 MHz ≤ FUL_high – FUL_low ≤ 900 MHz 
	60


For RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA in-band blocking requirements apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as twice the interfering signal minimum offset in tables 7.5.2.5.2-1 and 7.5.2.5.2-3. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

For multi-band RIBs, the OTA blocking requirements apply in the in-band blocking frequency ranges for each supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as twice the interfering signal minimum offset in tables 7.5.2.5.2-1 and 7.5.2.5.2-3.

For a RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA narrowband blocking requirements apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the interfering signal minimum offset in table 7.5.2.5.2-3. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

For a multi-band RIBs, the OTA blocking requirements apply in the narrowband blocking frequency ranges for each supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the interfering signal minimum offset in table 7.5.2.5.2-3.

· Table 7.5.2.5.2-1: General OTA blocking requirement for BS type 1-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal centre frequency minimum offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [MHz]
	Type of interfering signal

	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	
	
	

	5, 10, 15, 20
	EISREFSENS + 6 dB
	EISREFSENS + 6 dB
	EISREFSENS + 6 dB
	Wide Area: -43 - ΔOTAREFSENS
Medium Range: -38 - ΔOTAREFSENS
Local Area: -35 - ΔOTAREFSENS
	±7.5
	5 MHz DFT-s-OFDM NR signal

SCS: 15 kHz

	
	EISminSENS + 6 dB
	EISminSENS + 6 dB
	EISminSENS + 6 dB
	Wide Area: -43 - ΔminSENS
Medium Range: -38 - ΔminSENS
Local Area: -35 - ΔminSENS
	±7.5
	5 MHz DFT-s-OFDM NR signal

SCS: 15 kHz

	25 ,30, 40, 50, 60, 70, 80, 90, 100
	EISREFSENS + 6 dB
	EISREFSENS + 6 dB
	EISREFSENS + 6 dB
	Wide Area: -43 - ΔOTAREFSENS
Medium Range: -38 - ΔOTAREFSENS
Local Area: -35 - ΔOTAREFSENS
	±30
	20 MHz DFT-s-OFDM NR signal

SCS: 15 kHz

	
	EISminSENS + 6 dB
	EISminSENS + 6 dB
	EISminSENS + 6 dB
	Wide Area: -43 - ΔminSENS
Medium Range: -38 - ΔminSENS
Local Area: -35 - ΔminSENS
	±30
	20 MHz DFT-s-OFDM NR signal

SCS: 15 kHz


· Table 7.5.2.5.2-2: OTA narrowband blocking requirement for BS type 1-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	OTA Wanted signal mean power [dBm]
	OTA Interfering signal mean power [dBm]

	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	

	5, 10, 15, 20
	EISREFSENS + 6 dB
	EISREFSENS + 6 dB
	EISREFSENS + 6 dB
	Wide Area: -49 - ΔOTAREFSENS
Medium Range: -44 - ΔOTAREFSENS
Local Area: -41 - ΔOTAREFSENS

	
	EISminSENS + 6 dB
	EISminSENS + 6 dB
	EISminSENS + 6 dB
	Wide Area: -49 - ΔminSENS
Medium Range: -44 - ΔminSENS
Local Area: -41 - ΔminSENS

	25, 30, 40, 50, 60, 70, 80, 90, 100
	EISREFSENS + 6 dB
	EISREFSENS + 6 dB
	EISREFSENS + 6 dB
	Wide Area: -49 - ΔOTAREFSENS
Medium Range: -44 - ΔOTAREFSENS
Local Area: -41 - ΔOTAREFSENS

	
	EISminSENS + 6 dB
	EISminSENS + 6 dB
	EISminSENS + 6 dB
	Wide Area: -49 - ΔminSENS
Medium Range: -44 - ΔminSENS
Local Area: -41 - ΔminSENS

	NOTE: 
The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth.


· Table 7.5.2.5.2-3: OTA narrowband blocking interferer frequency offsets for BS type 1-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering RB centre frequency offset to the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [kHz]
	Type of interfering signal

	5
	±([342.5] + m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz DFT-s-OFDM NR signal, 1 RB

SCS: 15 kHz

	10
	±([347.5] + m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	15
	±([352.5] + m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	20
	±([342.5] + m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	25
	±([557.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	20 MHz DFT-s-OFDM NR signal, 1 RB

SCS: 15 kHz

	30
	±([562.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	40
	±([557.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	50
	±([552.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	60
	±([562.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	70
	±([557.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	80
	±([552.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	90
	±([562.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	100
	±([557.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	NOTE:
Interfering signal consisting of one resource block is positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge.


7.5.2.5.3
Test requirements for BS type 2-O
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction and are within the FR2 OTA REFSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

For FR2 BS, the OTA wanted and OTA interfering signals are provided at RIB using the parameters in table 10.5.2.3-1 for general OTA blocking requirements. The reference measurement channel for the OTA wanted signal is identified in subclause 7.3.5.3 and is further specified in TS 38.104 [2] annex A.1. The characteristics of the interfering signal is further specified in TS 38.104 [2] annex D.
The OTA blocking requirements are applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges. The OTA blocking requirements apply in the in-band blocking frequency range, which is from [XX] MHz below the lowest frequency of the uplink operating band up to [XX] MHz above the highest frequency of the uplink operating band for BS type 2-O in an operating band less than [XX] MHz wide, but excludes the downlink frequency range of the FDD operating band.
For a RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA blocking requirements apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as twice the interfering signal minimum offset in table 7.5.2.5.3-1. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

· Table 7.5.2.5.3-1: General OTA blocking requirement for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	OTA wanted signal mean power [dBm]
	OTA interfering signal mean power [dBm]
	OTA interfering signal centre frequency offset

from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [MHz]
	Type of OTA interfering signal

	
	24.24 GHz < f ≤ 33.4 GHz
	37 GHz < f ≤ 52.6 GHz
	
	
	

	50, 100, 200, 400
	EISREFSENS + 6dB
	EISREFSENS + 6dB
	EISREFSENS_50M + 33dB
	±75
	50 MHz DFT-s-OFDM NR signal

60 kHz SCS

	NOTE:   EISREFSENS and EISREFSENS_50M are given in subclause 7.3.5.3.


7.6
OTA out-of-band blocking


7.6.1
Definition and applicability 

The OTA out-of-band blocking characteristics are a measure of the receiver unit ability to receive a wanted signal at the RIB at its assigned channel in the presence of an unwanted interferer.

The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the minSENS RoAoA.

The wanted signal applies to each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched in-band and the polarization maintained for OOB measurements.   

For BS type 1-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL_low - ΔfOOB and from FUL_high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the FDD operating band.
For BS type 2-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL_low – 1500 MHz and from FUL_high + 1500 MHz up to 2nd harmonic of the upper frequency edge of the operating band. 
7.6.2
Minimum requirement

The minimum requirement for BS type 1-O is defined in TS 38.104 [1], subclause 10.6.2.

The minimum requirement for BS type 2-O is defined in TS 38.104 [1], subclause 10.6.3.
7.6.3
Test purpose

The test stresses the ability of the receiver unit associated with the RIB under test to withstand high-level interference from unwanted signals at specified frequency bands, without undue degradation of its sensitivity.

7.6.4
Method of test

7.6.4.1
Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier (SC): M; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier (MC): 

-
MRFBW in single-band RIB, see subclause 4.9.1; BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band RIB, see subclause 4.9.1.

In addition, for multi-band RIB:

-
For BRFBW_T'RFBW, blocking testing above the highest operating band may be omitted.
-
For B'RFBW_TRFBW, blocking testing below the lowest operating band may be omitted.

Directions to be tested: Receiver target reference direction.

7.6.4.2
Procedure
7.6.4.2.1
Procedure for out-of-band blocking

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1) Place NR BS and the test antenna(s) according to annex E2.4.1.

2) Place test antenna(s) in reference direction at far-field distance, aligned in all supported polarizations (single or dual) with the NR BS as depicted in annex E2.4.1.  

3) Connect test antenna(s) to the measurement equipment as shown in annex E2.4.1.

4) The test antenna(s) shall be polarization matched to the test object covering the same frequency ranges as the NR BS and the blocking frequencies. If the test antenna does not cover both the wanted and interfering signal frequencies, separate test antennas for the wanted and interfering signal are required. 
5) The OTA blocking interferer is injected into the test antenna, with the blocking interferer equally divided on all supported polarizations (single or dual), from the same signal generator.

6) The NR BS receives the wanted signal and the interferer signal for all supported polarizations (single or dual), in the reference direction from the test antenna(s).

Editor’s note: The description of the polarization aspects requires further improvements.
7.6.4.2.2
Procedure for co-location blocking

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1) Place NR BS and CLTA as specified in TS 38.104 [1], sub-clause 4.9, at the distance d = 0.1 m.

2) Several CLTA are required to cover the whole co-location blocking frequency ranges.
3) Place test antenna in reference direction at far-field distance, aligned in all supported polarizations (single or dual) with the NR BS as depicted in annex E2.4.2.

4) The test antenna shall be dual (or single) polarized, with the same frequency range as the NR BS, for the co-location blocking test case. 

5) Connect test antenna and CLTA to the measurement equipment as depicted in annex E2.4.2.

6) The NR BS receives the wanted signal in all supported polarizations (single or dual), in the reference direction from the test antenna.  

7) The OTA co-location blocking interferer is injected into the CLTA. CLTA is fed with the co-location blocking interferer (e.g. Prated,t, TRP = 49 dBm for WA), equally divided on all supported polarizations, from the same signal generator source.

7.6.4.2.3
BS type 1-O continued common procedure for out-of-band and co-location blocking
1)
Generate the wanted signal in reference direction, all supported polarizations, from the test antenna, according to the applicable test configuration (see subclause 4.8) using applicable reference measurement channel to the RIB under test as follows:

-
For NR, see annex A.1 in TS 38.104 [1].

2)
Set the transmitter unit associated with the RIB under test to transmit in reference direction with the carrier set-up and power allocation according to the applicable test configuration(s) (see subclause 4.8).


The transmitter unit associated with the RIB under test may be turned off for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM3 products fall inside the bandwidth of the wanted signal.

3)
Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified for general test requirements in table 7.6.5.1.1-1 and, when applicable, for co-location test requirements in table 7.6.5.1.2-1.

4)
The CW interfering signal shall be swept with a step size of 1 MHz within the specified range.

5)
Measure the performance of the wanted signal at the receiver unit associated with the RIB, as defined in the subclause 7.6.5, for the relevant carriers specified by the test configuration in subclause 4.8.

In addition, for multi-band RIB, the following steps shall apply:

6)
For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

7.6.4.2.4
BS type 2-O continued procedure for out-of-band blocking

1)
Generate the wanted signal in reference direction, all supported polarizations, from the test antenna, according to the applicable test configuration (see subclause 4.8) using applicable reference measurement channel to the RIB under test as follows:

-
For NR, see annex A.1 in TS 38.104 [1].

2)
Set the transmitter unit associated with the RIB under test to transmit in reference direction with the carrier set-up and power allocation according to the applicable test configuration(s) (see subclause 4.8).


The transmitter unit associated with the RIB under test may be turned off for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM3 products fall inside the bandwidth of the wanted signal.

3)
Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified for general test requirements in sub-clause 7.6.5.2.1, table 7.6.5.2.1-1 and, when applicable, for co-location test requirements in sub-clause 7.6.5.2.2, table TBD.

4)
The CW interfering signal shall be swept with a step size of FFS MHz.

5)
Measure the performance of the wanted signal at the receiver unit associated with the RIB, as defined in the subclause 7.6.5, for the relevant carriers specified by the test configuration in subclause 4.8.

In addition, for multi-band RIB, the following steps shall apply:

6)
For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

7.6.5
Test requirements

7.6.5.1
Requirement for BS type 1-O

The test requirement consists of general and co-location requirements.

7.6.5.1.1
General 

For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 7.6.5.1.1-1, the following requirements shall be met:

-
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in subclause 10.3.2 in TS 38.104 [1] for each BS channel bandwidth and further specified in Annex A.
For a multi-band RIB, the OTA out-of-band requirement shall apply for each supported operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands according to subclause 7.4.2.2 in TS 38.104 [1] shall be excluded from the OTA out‑of‑band blocking requirement.
For BS type 1-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL_low - ΔfOOB and from FUL_high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the FDD operating band. The ΔfOOB for BS type 1-O is defined in table 10.5.2.2-0 in TS 38.104 [1].
· Table 7.6.5.1.1-1: OTA out-of-band blocking performance requirement

	Wanted signal mean power
	Interfering signal RMS field-strength
	Type of interfering signal

	EISminSENS + 6 dB

 (Note 1)
	0.36 V/m
	CW carrier

	NOTE 1: 
EISminSENS depends on the channel bandwidth as specified in subclause 9.2 in 3GPP TS 38.104 [1].

NOTE 2:   The RMS field-strength level in V/m is related to the interferer EIRP level at a distance described as [image: image28.wmf]r
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, where EIRP is in W and r is in m; for example, 0.36 V/m is equivalent to 36 dBm at fixed distance of 30 m.


7.6.5.1.2
Co-location requirement

This additional OTA out-of-band blocking requirement may be applied for the protection of BS receivers when NR, E‑UTRA BS, UTRA BS, CDMA BS or GSM/EDGE BS operating in a different frequency band are co-located with a BS.

The requirement is a co-location requirement, the interferer power levels specified at the CLTA conducted input.

The requirement is valid over the minSENS RoAoA.

Interfering signal shall be applied to the CLTA. The interfering signal power is specified per polarization. 
For OTA wanted and OTA interfering signal provided at the RIB using the parameters in table 7.6.5.1.2-1, the following requirements shall be met:

-
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in subclause 10.3.2 in [1] for each BS channel bandwidth and further specified in annex A in TS 38.104 [1]. The characteristics of the interfering signal is further specified in annex D in TS 38.104 [1].
For BS type 1-O the OTA blocking requirement for co-location with BS in other frequency bands is applied for all operating bands for which co-location protection is provided.

· Table 7.6.5.1.2-1: OTA blocking requirement for co-location with BS in other frequency bands

	Frequency range of interfering signal
	Wanted signal mean power [dBm]
	Interfering signal mean power for WA BS [dBm]
	Interfering signal mean power for MR BS [dBm]
	Interfering signal mean power for LA BS [dBm]
	Type of interfering signal

	Frequency range of co-located downlink operating band
	EISminSENS + 6 dB

 (Note 1)
	+46
	+38
	+24
	CW carrier

	NOTE 1:
EISminSENS depends on the BS class and on the BS channel bandwidth, see subclause 10.3 in TS 38.104 [1]. 
NOTE 2:
The requirement does not apply when the interfering signal falls within any of the supported uplink operating band(s) or in the 10 MHz frequency range immediately outside any of the supported uplink operating band(s).


7.6.5.2
Requirement for BS type 2-O


The test requirement consists of general requirements.

7.6.5.2.1
General requirement

The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the FR2 OTA REFSENS RoAoA.

The wanted signal applies to all supported polarizations, under the assumption of polarization matching. The interferer shall be polarization matched in-band and the polarization maintained for OOB measurements.   

For BS type 2-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL_low – 1500 MHz and from FUL_high + 1500 MHz up to 2nd harmonic of the upper frequency edge of the operating band. 
For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 7.6.5.2.1-1, the following requirements shall be met:

-
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in subclause 10.3.3 in TS 38.104 [1] for each BS channel bandwidth and further specified in annex A in TS 38.104 [1].

· Table 7.6.5.2.1-1: OTA out-of-band blocking performance requirement

	Frequency range of interfering signal

[MHz]
	Interferer RMS field-strength

[V/m]
	Wanted signal mean power 

[dBm]
	Type of interfering signal

	30 to 12750
	0.36
	EISREFSENS + 6 dB
	CW

	12750 to FUL_low – 1500
	0.1
	EISREFSENS + 6 dB
	CW

	FUL_high + 1500 to 2nd harmonic of the upper frequency edge of the operating band
	0.1
	EISREFSENS + 6 dB
	CW


7.7
OTA receiver spurious emissions

7.7.1
Definition and applicability

The OTA RX spurious emission is the power of the emissions radiated from the antenna array from a receiver unit. 

Unless otherwise stated, all requirements are measured as mean power.

The OTA receiver spurious emission limits for FR1 shall apply from 30 MHz to 12.75 GHz, excluding the frequency range from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band, where the ΔfOBUE is defined in subclause 6.7.1. For some operating bands, the upper limit of the spurious range might be higher than 12.75 GHz in order to comply with the 5th harmonic limit of the downlink operating band, as specified in ITU-R recommendation SM.329 [5].

For multi-band RIB the above exclusion applies for each supported operating band.

The OTA transmitter spurious emission limits for FR2 shall apply from 30 MHz to 2nd harmonic of the upper frequency edge of the downlink operating band, excluding the frequency range from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band, where the ΔfOBUE is defined in subclause 6.7.1.

For a BS operating in FDD, OTA RX spurious emissions requirement do not apply as they are superseded by the OTA TX spurious emissions requirement. This is due to the fact that TX and RX spurious emissions cannot be distinguished in OTA domain.

For a BS operating in TDD, the OTA RX spurious emissions requirement shall apply during the transmitter OFF period only.

The metric used to capture OTA receiver spurious emissions for BS type 1-O and BS type 2-O is total radiated power (TRP), with the requirement defined at the RIB.   

7.7.2
Minimum requirement

The minimum requirement for BS type 1-O is specified in TS 38.104 [2], subclause 10.7.2.

The minimum requirement for BS type 2-O is specified in TS 38.104 [2], subclause 10.7.3.

7.7.3
Test purpose

The test purpose is to verify if the receiver radiated spurious emissions from the BS at the RIB are within the specified minimum requirements.

7.7.4
Method of test

7.7.4.1
Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier, see subclause 4.9.1: 


· For FR1:

· B when testing from 30 MHz to FDL_low - ΔfOBUE
· T when testing from FDL_high + ΔfOBUE to 12.75 GHz (or to 5th harmonic)

· For FR2: 

· B when testing from 30 MHz to FDL_low - ΔfOBUE 
· T when testing from FDL_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)
RF bandwidth positions to be tested in single-band operation, see subclause 4.9.1:

· For FR1:

· BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE
· TRFBW when testing from FDL_high + ΔfOBUE to 12.75 GHz (or to 5th harmonic)

· For FR2: 

· BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE
· TRFBW when testing from FDL_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)
RF bandwidth positions to be tested in multi-band operation, see subclause 4.9.1:

· For FR1:

· BRFBW_T'RFBW when testing from 30 MHz to FDL_Blow_low - ΔfOBUE 
· B'RFBW_TRFBW when testing from FDL_Bhigh_high + ΔfOBUE to 12.75 GHz (or to 5th harmonic)
· BRFBW_T'RFBW and B'RFBW_TRFBW when testing from FDL_Blow_high + ΔfOBUE to FDL_Bhigh_low - ΔfOBUE
· For FR2: 

· BRFBW_T'RFBW when testing from 30 MHz to FDL_Blow_low - ΔfOBUE
· B'RFBW_TRFBW when testing from FDL_Bhigh_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)
· BRFBW_T'RFBW and B'RFBW_TRFBW when testing from FDL_Blow_high  + ΔfOBUE to FDL_Bhigh_low  - ΔfOBUE 

Directions to be tested: Not applicable as Rx only TRP measurement.

7.7.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (see table 4.6-1, D2) of the BS with the test system.

3)
Measurements shall use a measurement bandwidth in accordance to the conditions in subclause 7.7.5.

4)
The measurement device characteristics shall be:

-
Detection mode: True RMS.
5)
Set the TDD BS to receive only.

6)
Align the BS and the test antenna such that measurements to determine TRP can be performed (see annex xx).

6)
Measure the emission at the specified frequencies with specified measurement bandwidth 

7)
Repeat step 6-9 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex xx).

NOTE 1: the TRP measurement grid may not be the same for all measurement frequencies.

NOTE 2: the frequency sweep or the TRP measurement grid sweep may be done in any order

8)
Calculate TRP at each specified frequency using the directional measurements.

In addition, for multi-band RIB(s), the following steps shall apply:

9)
For multi-band RIB(s) and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

7.7.5
Test requirement

7.7.5.1

Test requirement for BS type 1-O
For RX only multi-band RIB, the OTA RX spurious emissions requirements are subject to exclusion zones in each supported operating band.
The power of any spurious emission shall not exceed the levels in table 7.7.5.1-1:
· Table 7.7.5.1-1: Radiated Rx spurious emission limits for BS type 1-O
	Frequency range
	Test limits

(Note 3)
	Measurement bandwidth
	Notes

	30 MHz – 1 GHz
	-54.5 + X dBm
	100 kHz
	

	1 GHz – 6 GHz
	-44.5 + X dBm
	1 MHz
	

	6 GHz – 12.75 GHz
	-42.8 + X dBm
	1 MHz
	

	12.75 GHz – 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-42.8 + X dBm
	1 MHz
	Applies only for bands which have 5th harmonic of the upper frequency edge of the UL operating band reaching beyond 12.75 GHz.

Applies only for Bands TBD.

	NOTE 1:
The frequency range from ΔfOBUE below the lowest frequency of the BS transmitter operating band to ΔfOBUE above the highest frequency of the BS transmitter operating band, may be excluded from the requirement. ΔfOBUE is defined in subclause 6.7.1.

NOTE 2: 
For multi-band RIBs, the exclusion applies for all supported operating bands 

NOTE 3:   X= 9 dB with the exception of operation in Region 2 where the FCC guidance for MIMO systems in [14] is applicable and any other territories where regulation requires, X=0 dB.


7.7.5.2

Test requirement for BS type 2-O
The power of any RX spurious emission shall not exceed the limits in table 7.7.5.2-1.

· Table 7.7.5.2-1: Radiated Rx spurious emission limits for BS type 2-O
	Frequency range
	Test limits
	Measurement bandwidth
	Notes

	30 MHz – 1 GHz
	-54.5 dBm
	100 kHz
	Note 1

	1 GHz – 6 GHz
	-44.5 dBm
	1 MHz
	Note 1

	6 GHz – 12.75 GHz
	- 44.3dBm
	1 MHz
	Note 1

	12.75 GHz – min(2nd harmonic of the upper frequency edge of the DL operating band in GHz; [60] GHz)
	-36 dBm
	1 MHz
	Note 1, Note 2

	NOTE 1:
Bandwidth as in ITU-R SM.329 [5], s4.1.

NOTE 2:
Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.
NOTE 3: 
The frequency range between 2.5 * BWChannel below the first carrier frequency and 2.5 * BWChannel above the last carrier frequency transmitted by the BS, where BWChannel is the BS channel bandwidth according to TS 38.104 [2] subclause 5.3, may be excluded from the requirement. However, frequencies that are more than ΔfOBUE below the lowest frequency of the BS operating band or more than ΔfOBUE above the highest frequency of the BS operating band shall not be excluded from the requirement.


7.8
OTA receiver intermodulation

7.8.1
Definition and applicability

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver unit to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. The requirement is defined as a directional requirement at the RIB.

7.8.2
Minimum requirement

The minimum requirement for BS type 1-O is in TS 38.104 [2], subclause 10.8.2.

The minimum requirement for BS type 2-O is in TS 38.104 [2], subclause 10.8.3.

7.8.3
Test purpose

To verify that the BS receiver dynamic range, the relative throughput shall fulfil the specified limit.

7.8.4
Method of test

7.8.4.1
Initial conditions

Test environment: Normal, annex B.2.

RF channels to be tested for single carrier:

FFS; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested: 
For single-band RIB(s): FFS. For multi-band RIB(s): FFS
Directions to be tested: OTA REFSENS receiver target reference direction (D36).

7.8.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in Annex D1.1.
2)
Align the manufacturer declared coordinate system orientation of the BS with the test system.

3)
Set the BS in the declared direction to be tested.

4)
Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.

5)
Configure the beam peak direction of the BS according to declared reference beam direction pair for the appropriate beam identifier.

6)
Set the BS to transmit the beam(s) of the same operational band and RAT as the OSDD being tested according to the appropriate test configuration in clause 5.

7)
Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified as follows:
a)
Set the signal generator for the wanted signal to transmit as specified in table 7.8.5.1-1 and 7.8.5.1-3 for BS type 1-O and table 7.8.5.2-1 for BS type 2-O.
b)
Set the Signal generator for the interfering signal at the same frequency as the wanted signal to transmit as specified in table 7.8.5.1-1 and 7.8.5.1-3 for BS type 1-O and table 7.8.5.2-1 for BS type 2-O.
8)
Measure the throughput, for multi-carrier and/or CA operation the throughput shall be measured for relevant carriers specified by the test configuration specified in subclause 5.3.4.
9)
Repeat for all the specified measurement directions.

In addition, for multi-band RIB(s), the following steps shall apply:

10)
For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

7.8.5
Test requirement

7.8.5.1
BS type 1-O
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction, and:

-
when the wanted signal is based on EISREFSENS: the AoA of the incident wave of a received signal and the interfering signal are within the FR1 OTA REFSENS RoAoA.
-
when the wanted signal is based on EISminSENS: the AoA of the incident wave of a received signal and the interfering signal are within the minSENS RoAoA.

For NR, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted signal at the assigned channel frequency and two interfering signals at the RIB with the conditions specified in tables 7.8.5.1-1 and 7.8.5.1-2 for intermodulation performance and in tables 7.8.5.1-3 and 7.8.5.1-4 for narrowband intermodulation performance. 

The reference measurement channel for the wanted signal is identified in table 7.3.5.2-1, table 7.3.5.2-2 and table 7.3.5.2-3 for each BS channel bandwidth and further specified in annex A.
The subcarrier spacing for the modulated interfering signal shall be the same as the subcarrier spacing for the wanted signal, except for the case of wanted signal subcarrier spacing 60kHz and BS channel bandwidth <=20MHz, for which the subcarrier spacing of the interfering signal should be 30kHz.

The receiver intermodulation requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.

For a RIBs supporting operation in non-contiguous spectrum within any operating band, the narrowband intermodulation requirement shall apply in addition inside any sub-block gap in case the sub-block gap is at least as wide as the BS channel bandwidth of the NR interfering signal in tables 7.8.5.1-2 and 7.8.5.1-4. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

[For multi-band RIBs, the intermodulation requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the gap size is at least twice as wide as the E-UTRA interfering signal centre frequency offset from the Base Station RF Bandwidth edge.]

[For multi-band RIBs, the narrowband intermodulation requirement shall apply in addition inside any Inter RF Bandwidth gap in case the gap size is at least as wide as the E-UTRA interfering signal in tables 7.8.5.1-2 and 7.8.5.1-4. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.]

· Table 7.8.5.1-1: General intermodulation requirement

	BS class
	Mean power of interfering signals [dBm]
	Wanted Signal mean power [dBm]
	Type of interfering signal

	Wide Area BS
	-52 + ΔOTAREFSENS
	EISREFSENS + 6 dB
	See table 7.8.5.1-2

	
	-52 + ΔminSENS
	EISminSENS + 6 dB
	

	Medium Range BS
	-47 + ΔOTAREFSENS
	EISREFSENS + 6 dB
	

	
	-47 + ΔminSENS
	EISminSENS + 6 dB
	

	Local Area BS
	-44 + ΔOTAREFSENS
	EISREFSENS + 6 dB
	

	
	-44 + ΔminSENS
	EISminSENS + 6 dB
	

	NOTE: 
EISREFSENS and EISminSENS depend on the BS class and on the BS channel bandwidth, see subclause 7.3 and 7.2. 


· Table 7.8.5.1-2: Interfering signals for intermodulation requirement 

	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering signal centre frequency offset from the lower/upper base station RF Bandwidth edge [MHz]
	Type of interfering signal

	5
	[±7.5]
	CW

	
	[±17.5]
	5MHz DFT-S-OFDM NR signal

	10
	[±7.45]
	CW

	
	[±17.5]
	5MHz DFT-S-OFDM NR signal

	15
	[±7.43]
	CW

	
	[±17.5]
	5MHz DFT-S-OFDM NR signal

	20
	[±7.38]
	CW

	
	[±17.5]
	5MHz DFT-S-OFDM NR signal

	30
	[±7.43]
	CW

	
	[±25]
	5MHz DFT-S-OFDM NR signal

	25
	[±7.45]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal

	40
	[±7.45]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal

	50
	[±7.35]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal

	60
	[±7.49]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal

	70
	[±7.42]
	CW

	
	[±25]
	5MHz DFT-S-OFDM NR signal

	80
	[±7.44]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal

	90
	[±25]
	CW

	
	[±7.43]
	5MHz DFT-S-OFDM NR signal

	100
	[±7.45]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal


· Table 7.8.5.1-3: Narrowband intermodulation performance requirement in FR1
	BS class
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	Wide Area BS
	EISREFSENS + 6 dB

 (Note 1)
	-52 - ΔOTAREFSENS
	See table 7.8.5.1-4

	
	EISminSENS + 6 dB

 (Note 1)
	-52 - ΔminSENS
	

	Medium Range BS
	EISREFSENS + 6 dB

 (Note 1)
	-47 - ΔOTAREFSENS
	

	
	EISminSENS + 6 dB

 (Note 1)
	-47 - ΔminSENS
	

	Local Area BS
	EISREFSENS + 6 dB

 (Note 1)
	-44 - ΔOTAREFSENS
	

	
	EISminSENS + 6 dB

 (Note 1)
	-44 - ΔminSENS
	

	NOTE:
EISREFSENS / EISminSENS depends on the BS channel bandwidth, see subclause 7.3 and 7.2.


· Table 7.8.5.1-4: Interfering signals for narrowband intermodulation requirement in FR1

	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering RB centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [kHz]
	Type of interfering signal

	5
	[±360]
	CW

	
	[±1420]
	5MHz DFT-S-OFDM NR signal, 1 RB  (NOTE 1)

	10
	[±325]
	CW

	
	[±1780]
	5MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	15 (NOTE 2)
	[±380]
	CW

	
	[±1600]
	5MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	20 (NOTE 2)
	[±345]
	CW

	
	[±1780]
	5MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	25 (NOTE 2)
	[±325]
	CW

	
	[±1990]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	30 (NOTE 2)
	[±320]
	CW

	
	[±1990]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	40 (NOTE 2)
	[±310]
	CW

	
	[±2710]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	50 (NOTE 2)
	[±330]
	CW

	
	[±3250]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	60 (NOTE 2)
	[±350]
	CW

	
	[±3790]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	70 (NOTE 2)
	[±400]
	CW

	
	[±4870]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	80 (NOTE 2)
	[±390]
	CW

	
	[±4870]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	90 (NOTE 2)
	[±340]
	CW

	
	[±5770]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	100 (NOTE 2)
	[±340]
	CW

	
	[±5770]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	NOTE 1:
Interfering signal consisting of one resource block positioned at the stated offset, the BS channel bandwidth of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge.

NOTE 2:
This requirement shall apply only for a G-FRC mapped to the frequency range at the channel edge adjacent to the interfering signals.


7.8.5.2
BS type 2-O
Throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with OTA wanted signal at the assigned channel frequency and two OTA interfering signals provided at the RIB using the parameters in tables 7.8.5.2-1 and 7.8.5.2-2. All of the OTA test signals arrive from the same direction, and the requirement is valid if the signals arrive from any direction within the FR2 OTA REFSENS RoAoA. The reference measurement channel for the wanted signal is identified in [table 7.3.2-1] for each BS channel bandwidth and further specified in annex A.

The subcarrier spacing for the modulated interfering signal shall be the same as the subcarrier spacing for the wanted signal. 

The receiver intermodulation requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.

· Table 7.8.5.2-1: General intermodulation requirement

	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Mean power of interfering signals [dBm]
	Wanted signal mean power [dBm]
	Type of interfering signal

	50, 100, 200, 400
	EISREFSENS_50M + 25dB
	EISREFSENS + 6dB
	See table 7.8.5.2-2

	NOTE:    EISREFSENS and EISREFSENS_50M are given in subclause 10.3.3.


· Table 7.8.5.2-2: Interfering signals for intermodulation requirement 

	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering signal centre frequency offset from the Base Station RF Bandwidth edge [MHz]
	Type of interfering signal

	50 MHz
	[±7.5]
	CW

	
	[±40]
	50MHz DFT-s-OFDM NR signal 

60 kHz SCS

	100 MHz


	[±6.88]
	CW

	
	[±40]
	50MHz DFT-s-OFDM NR signal 

60 kHz SCS

	200 MHz


	[±5.64]
	CW

	
	[±40]
	50MHz DFT-s-OFDM NR signal 

60 kHz SCS

	400 MHz
	[±6.02]
	CW

	
	[±45]
	50MHz DFT-s-OFDM NR signal 

60 kHz SCS


7.9
OTA in-channel selectivity

7.9.1
Definition and applicability

In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density. In this condition a throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an NR signal as specified in annex A and shall be time aligned with the wanted signal.
7.9.2
Minimum requirement

The minimum requirement for BS type 1-O is in 3GPP TS 38.104 [2], subclause 10.9.2.

The minimum requirement for BS type 2-O is in 3GPP TS 38.104 [2], subclause 10.9.3.

7.9.3
Test purpose

The purpose of this test is to verify the BS receiver ability to suppress the IQ leakage.

7.9.4
Method of test

7.9.4.1
Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier:

FFS; see subclause 4.9.1.

Directions to be tested: OTA REFSENS receiver target reference direction (D36).

7.9.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D1.1.
2)
Align the manufacturer declared coordinate system orientation of the BS with the test system.

3)
Set the BS in the declared direction to be tested.

4)
Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.

For each supported NR channel BW:

7)
Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified as follows:
a)
Adjust the signal generator for the wanted signal as specified in:

For BS type 1-O, table 7.9.5.1-1 for BS of Wide Area BS class, in table 7.9.5.1-2 for BS of Local Area BS class and in table 7.9.5.1-3 for BS of  Medium Range BS class on one side of the FC.

For BS type 2-O, table 7.9.5.2-1 on one side of the FC.

b)
Adjust the signal generator for the interfering signal as specified in:

For BS type 1-O, table 7.9.5.1-1 for BS of Wide Area BS class, in table 7.9.5.1-2 for BS of Local Area BS class and in table 7.9.5.1-3 for BS of  Medium Range BS class at opposite side of the FC and adjacent to the wanted signal.

For BS type 2-O, table 7.9.5.2-1 at opposite side of the FC and adjacent to the wanted signal.

4)
Measure throughput.

5)
Repeat the measurement with the wanted signal on the other side of the FC, and the interfering signal at opposite side of the FC and adjacent to the wanted signal.

9)
Repeat for all the specified measurement directions.

In addition, for multi-band RIB(s), the following steps shall apply:

10)
For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

7.9.5
Test requirement

7.9.5.1
BS type 1-O
The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are the same direction and are within the minSENS RoAoA
The wanted and interfering signals applies to all supported polarizations, under the assumption of polarization matching. 
For a wanted and an interfering signal coupled to the RIB, the following requirements shall be met:
-
For BS type 1-O, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A with parameters specified in table 7.9.5.1-1 for Wide Area BS, in table 7.9.5.1-2 for Medium Range BS and in table 7.9.5.1-3 for Local Area BS. 
· Table 7.9.5.1-1: Wide Area BS in-channel selectivity
	BS channel bandwidth [MHz]
	Subcarrier spacing [KHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	
	

	5
	15
	G-FR1-A1-7
	-98.9-ΔminSENS
	-98.5-ΔminSENS
	-98.2-ΔminSENS
	-81.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 15 kHz, 
10 PRB

	10, 15, 20, 25, 30
	15
	G-FR1-A1-1
	-97-ΔminSENS 
	-96.6-ΔminSENS 
	-96.3-ΔminSENS 
	-77.4 - ΔminSEN
	DFT-s-OFDM NR signal, SCS 15 kHz, 
25 PRB

	40, 50
	15
	G-FR1-A1-4
	-90.6-ΔminSENS 
	-90.2-ΔminSENS 
	-89.9-ΔminSENS 
	-71.4 - ΔminSEN
	DFT-s-OFDM NR signal, SCS 15 kHz, 100 PRB

	5
	30
	G-FR1-A1-8
	-99.6-ΔminSENS
	-99.2-ΔminSENS
	-98.9-ΔminSENS
	-81.4 - ΔminSEN
	DFT-s-OFDM NR signal, SCS 30 kHz, 
5 PRB

	10, 15, 20, 25, 30
	30
	G-FR1-A1-2
	-97.1-ΔminSENS 
	-96.7-ΔminSENS 
	-96.4-ΔminSENS 
	-78.4 - ΔminSEN
	DFT-s-OFDM NR signal, SCS 30 kHz, 
10 PRB

	40, 50, 60, 70, 80, 90, 100
	30
	G-FR1-A1-5
	-90.9-ΔminSENS 
	-90.5-ΔminSENS 
	-90.2-ΔminSENS 
	-71.4 - ΔminSEN
	DFT-s-OFDM NR signal, SCS 30 kHz, 
50 PRB

	10, 15, 20, 25, 30
	60
	G-FR1-A1-9
	-96.5-ΔminSENS 
	-96.1-ΔminSENS 
	-95.8-ΔminSENS 
	-78.4 - ΔminSEN
	DFT-s-OFDM NR signal, SCS 60 kHz, 
5 PRB

	40, 50, 60, 70, 80, 90, 100
	60
	G-FR1-A1-6
	-91-ΔminSENS
	-90.6-ΔminSENS
	-90.3-ΔminSENS
	-71.6 - ΔminSEN
	DFT-s-OFDM NR signal, SCS 60 kHz, 
24 PRB

	NOTE: 
Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1 and located in the interfering signal.


· Table 7.9.5.1-2:  Medium Range BS in-channel selectivity

	BS channel bandwidth [MHz]
	Subcarrier spacing [KHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	
	

	5
	15
	G-FR1-A1-7
	-93.9-ΔminSENS 
	-93.5-ΔminSENS 
	-93.2-ΔminSENS 
	-76.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 15 kHz, 
10 PRB

	10, 15, 20, 25, 30
	15
	G-FR1-A1-1
	-92-ΔminSENS 
	-91.6-ΔminSENS 
	-91.3-ΔminSENS 
	-72.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 15 kHz, 
25 PRB

	40, 50
	15
	G-FR1-A1-4
	-85.6-ΔminSENS 
	-85.2-ΔminSENS 
	-84.9-ΔminSENS 
	-66.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 15 kHz, 100 PRB

	5
	30
	G-FR1-A1-8
	-94.6-ΔminSENS 
	-94.2-ΔminSENS 
	-93.9-ΔminSENS 
	-76.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 30 kHz, 
5 PRB

	10, 15, 20, 25, 30
	30
	G-FR1-A1-2
	-92.1-ΔminSENS 
	-91.7-ΔminSENS 
	-91.4-ΔminSENS 
	-73.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 30 kHz, 
10 PRB

	40, 50, 60, 70, 80, 90, 100
	30
	G-FR1-A1-5
	-85.9-ΔminSENS 
	-85.5-ΔminSENS 
	-85.2-ΔminSENS 
	-66.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 30 kHz, 
50 PRB

	10, 15, 20, 25, 30
	60
	G-FR1-A1-9
	-91.5-ΔminSENS 
	-91.1-ΔminSENS 
	-90.8-ΔminSENS 
	-73.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 60 kHz, 
5 PRB

	40, 50, 60, 70, 80, 90, 100
	60
	G-FR1-A1-6
	-86-ΔminSENS 
	-85.6-ΔminSENS 
	-85.3-ΔminSENS 
	-66.6 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 60 kHz, 
24 PRB

	NOTE: 
Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1 and located in the interfering signal.


· Table 7.9.5.1-3: Local area BS in-channel selectivity

	BS channel bandwidth [MHz]
	Subcarrier spacing [KHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	
	

	5
	15
	G-FR1-A1-7
	-90.9-ΔminSENS 
	-90.5-ΔminSENS 
	-90.2-ΔminSENS 
	-73.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 15 kHz, 
10 PRB

	10, 15, 20, 25, 30
	15
	G-FR1-A1-1
	-89-ΔminSENS 
	-88.6-ΔminSENS 
	-88.3-ΔminSENS 
	-69.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 15 kHz, 
25 PRB

	40, 50
	15
	G-FR1-A1-4
	-82.6-ΔminSENS 
	-82.2-ΔminSENS 
	-81.9-ΔminSENS 
	-63.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 15 kHz, 100 PRB

	5
	30
	G-FR1-A1-8
	-91.6-ΔminSENS 
	-91.2-ΔminSENS 
	-90.9-ΔminSENS 
	-73.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 30 kHz, 
5 PRB

	10, 15, 20, 25, 30
	30
	G-FR1-A1-2
	-89.1-ΔminSENS 
	-88.7-ΔminSENS 
	-88.4-ΔminSENS 
	-70.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 30 kHz, 
10 PRB

	40, 50, 60, 70, 80, 90, 100
	30
	G-FR1-A1-5
	-82.9-ΔminSENS 
	-82.5-ΔminSENS 
	-82.2-ΔminSENS 
	-63.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 30 kHz, 
50 PRB

	10, 15, 20, 25, 30
	60
	G-FR1-A1-9
	-88.5-ΔminSENS 
	-88.1-ΔminSENS 
	-87.8-ΔminSENS 
	-70.4 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 60 kHz, 
5 PRB

	40, 50, 60, 70, 80, 90, 100
	60
	G-FR1-A1-6
	-83-ΔminSENS 
	-82.6-ΔminSENS 
	-82.3-ΔminSENS 
	-63.6 - ΔminSENS
	DFT-s-OFDM NR signal, SCS 60 kHz, 
24 PRB

	NOTE: 
Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1 and located in the interfering signal.


7.9.5.2
BS type 2-O
For BS type 2-O, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A with parameters specified in table 7.9.5.2-1. 
· Table 7.9.5.2-1: OTA in-channel selectivity requirement for BS type 2-O
	BS channel bandwidth [MHz]
	Subcarrier spacing [KHz]
	Reference measurement channel
	Wanted signal mean power [dBm] 
(Note 2)
	Interfering signal mean power [dBm] 
(Note 2)
	Type of interfering signal

	50
	60
	G-FR2-A1-4
	EISREFSENS_50M + 3.4
	EISREFSENS_50M + 10
	DFT-s-OFDM NR signal, SCS 60 kHz, 32 PRB

	100,200
	60
	G-FR2-A1-1
	EISREFSENS_50M + 6.4
	EISREFSENS_50M + 13
	DFT-s-OFDM NR signal, SCS 60 kHz, 64 PRB

	50
	120
	G-FR2-A1-5
	EISREFSENS_50M + 3.4
	EISREFSENS_50M + 10
	DFT-s-OFDM NR signal, SCS 120 kHz, 16 PRB

	100,200,400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 6.4
	EISREFSENS_50M + 13
	DFT-s-OFDM NR signal, SCS 120 kHz, 32 PRB

	NOTE 1: 
Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1 and located in the interfering signal.
NOTE 2:   EISREFSENS_50M is defined in subclause 7.3.3.
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