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[bookmark: _Toc21127647][bookmark: _Toc29811856][bookmark: _Toc36817408][bookmark: _Toc37260330][bookmark: _Toc37267718][bookmark: _Toc44712321][bookmark: _Toc45893634][bookmark: _Toc53178354][bookmark: _Toc53178805][bookmark: _Toc61179043][bookmark: _Toc61179513][bookmark: _Toc67916809][bookmark: _Toc74663430][bookmark: _Toc82621971]9.6	OTA transmitted signal quality
[bookmark: _Toc21127648][bookmark: _Toc29811857][bookmark: _Toc36817409][bookmark: _Toc37260331][bookmark: _Toc37267719][bookmark: _Toc44712322][bookmark: _Toc45893635][bookmark: _Toc53178355][bookmark: _Toc53178806][bookmark: _Toc61179044][bookmark: _Toc61179514][bookmark: _Toc67916810][bookmark: _Toc74663431][bookmark: _Toc82621972]9.6.1	OTA frequency error
[bookmark: _Toc21127649][bookmark: _Toc29811858][bookmark: _Toc36817410][bookmark: _Toc37260332][bookmark: _Toc37267720][bookmark: _Toc44712323][bookmark: _Toc45893636][bookmark: _Toc53178356][bookmark: _Toc53178807][bookmark: _Toc61179045][bookmark: _Toc61179515][bookmark: _Toc67916811][bookmark: _Toc74663432][bookmark: _Toc82621973]9.6.1.1	General
The requirements in clause 9.6.1 apply to the transmitter ON period.
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.
[bookmark: _Toc21127650]OTA frequency error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
[bookmark: _Toc29811859][bookmark: _Toc36817411][bookmark: _Toc37260333][bookmark: _Toc37267721][bookmark: _Toc44712324][bookmark: _Toc45893637][bookmark: _Toc53178357][bookmark: _Toc53178808][bookmark: _Toc61179046][bookmark: _Toc61179516][bookmark: _Toc67916812][bookmark: _Toc74663433][bookmark: _Toc82621974]9.6.1.2	Minimum requirement for BS type 1-O
For BS type 1-O, the modulated carrier frequency of each NR carrier configured by the BS shall be accurate to within the accuracy range given in table 6.5.1.2-1 observed over 1 ms.
[bookmark: _Toc21127651][bookmark: _Toc29811860][bookmark: _Toc36817412][bookmark: _Toc37260334][bookmark: _Toc37267722][bookmark: _Toc44712325][bookmark: _Toc45893638][bookmark: _Toc53178358][bookmark: _Toc53178809][bookmark: _Toc61179047][bookmark: _Toc61179517][bookmark: _Toc67916813][bookmark: _Toc74663434][bookmark: _Toc82621975]9.6.1.3	Minimum requirement for BS type 2-O
For BS type 2-O, the modulated carrier frequency of each NR carrier configured by the BS shall be accurate to within the accuracy range given in table 9.6.1.3-1 observed over 1 ms.
Table 9.6.1.3-1: OTA frequency error minimum requirement
	BS class
	Accuracy

	Wide Area BS
	±0.05 ppm

	Medium Range BS
	±0.1 ppm

	Local Area BS
	±0.1 ppm



[bookmark: _Toc21127652][bookmark: _Toc29811861][bookmark: _Toc36817413][bookmark: _Toc37260335][bookmark: _Toc37267723][bookmark: _Toc44712326][bookmark: _Toc45893639][bookmark: _Toc53178359][bookmark: _Toc53178810][bookmark: _Toc61179048][bookmark: _Toc61179518][bookmark: _Toc67916814][bookmark: _Toc74663435][bookmark: _Toc82621976]9.6.2	OTA modulation quality
[bookmark: _Toc21127653][bookmark: _Toc29811862][bookmark: _Toc36817414][bookmark: _Toc37260336][bookmark: _Toc37267724][bookmark: _Toc44712327][bookmark: _Toc45893640][bookmark: _Toc53178360][bookmark: _Toc53178811][bookmark: _Toc61179049][bookmark: _Toc61179519][bookmark: _Toc67916815][bookmark: _Toc74663436][bookmark: _Toc82621977]9.6.2.1	General
Modulation quality is defined by the difference between the measured carrier signal and an ideal signal. Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM). Details about how the EVM is determined are specified in Annex B for FR1 and Annex C for FR2.
[bookmark: _Toc21127654]OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
[bookmark: _Toc29811863][bookmark: _Toc36817415][bookmark: _Toc37260337][bookmark: _Toc37267725][bookmark: _Toc44712328][bookmark: _Toc45893641][bookmark: _Toc53178361][bookmark: _Toc53178812][bookmark: _Toc61179050][bookmark: _Toc61179520][bookmark: _Toc67916816][bookmark: _Toc74663437][bookmark: _Toc82621978]9.6.2.2	Minimum Requirement for BS type 1-O
For BS type 1-O, the EVM levels of each NR carrier for different modulation schemes on PDSCH outlined in table 6.5.2.2-1 shall be met. Requirements shall be the same as clause 6.5.2.2 and follow EVM frame structure from clause 6.5.2.3.
[bookmark: _Toc13080365][bookmark: _Toc29811864][bookmark: _Toc36817416][bookmark: _Toc37260338][bookmark: _Toc37267726][bookmark: _Toc44712329][bookmark: _Toc45893642][bookmark: _Toc53178362][bookmark: _Toc53178813][bookmark: _Toc61179051][bookmark: _Toc61179521][bookmark: _Toc67916817][bookmark: _Toc74663438][bookmark: _Toc82621979][bookmark: _Hlk497671816]9.6.2.3	Minimum Requirement for BS type 2-O
For BS type 2-O, the EVM levels of each NR carrier for different modulation schemes on PDSCH outlined in table 9.6.2.3-1 shall be met, following the EVM frame structure described in clause 9.6.2.3.1.
Table 9.6.2.3-1: EVM requirements for BS type 2-O carrier
	Applicability
	Modulation scheme for PDSCH
	Required EVM (%)

	FR2
	QPSK
	17.5 

	FR2
	16QAM
	12.5 

	FR2
	64QAM
	8 

	FR2-1
	256QAM
	3.5



[bookmark: _Toc21127656][bookmark: _Toc29811865][bookmark: _Toc36817417][bookmark: _Toc37260339][bookmark: _Toc37267727][bookmark: _Toc44712330][bookmark: _Toc45893643][bookmark: _Toc53178363][bookmark: _Toc53178814][bookmark: _Toc61179052][bookmark: _Toc61179522][bookmark: _Toc67916818][bookmark: _Toc74663439][bookmark: _Toc82621980]9.6.2.3.1	EVM frame structure for measurement
EVM requirements shall apply for each NR carrier over all allocated resource blocks. Different modulation schemes listed in table 9.6.2.3-1 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.
[bookmark: _Toc21127657][bookmark: _Toc29811866][bookmark: _Toc36817418][bookmark: _Toc37260340][bookmark: _Toc37267728][bookmark: _Toc44712331][bookmark: _Toc45893644][bookmark: _Toc53178364][bookmark: _Toc53178815][bookmark: _Toc61179053][bookmark: _Toc61179523][bookmark: _Toc67916819][bookmark: _Toc74663440][bookmark: _Toc82621981]9.6.3	OTA time alignment error
[bookmark: _Toc21127658][bookmark: _Toc29811867][bookmark: _Toc36817419][bookmark: _Toc37260341][bookmark: _Toc37267729][bookmark: _Toc44712332][bookmark: _Toc45893645][bookmark: _Toc53178365][bookmark: _Toc53178816][bookmark: _Toc61179054][bookmark: _Toc61179524][bookmark: _Toc67916820][bookmark: _Toc74663441][bookmark: _Toc82621982]9.6.3.1	General
This requirement shall apply to frame timing in 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.
The TAE is specified for a specific set of signals/transmitter configuration/transmission mode.
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.
[bookmark: _Toc21127659][bookmark: _Toc29811868][bookmark: _Toc36817420][bookmark: _Toc37260342][bookmark: _Toc37267730][bookmark: _Toc44712333][bookmark: _Toc45893646][bookmark: _Toc53178366][bookmark: _Toc53178817][bookmark: _Toc61179055][bookmark: _Toc61179525][bookmark: _Toc67916821][bookmark: _Toc74663442][bookmark: _Toc82621983]9.6.3.2	Minimum requirement for BS type 1-O
For MIMO transmission, at each carrier frequency, OTA TAE shall not exceed 65 ns.
For intra-band contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 260 ns.
For intra-band non-contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 3 µs.
For inter-band carrier aggregation, with or without MIMO, OTA TAE shall not exceed 3 µs.
Table 9.6.3.2-1: Void
Table 9.6.3.2-2: Void
Table 9.6.3.2-3: Void

[bookmark: _Toc21127660][bookmark: _Toc29811869][bookmark: _Toc36817421][bookmark: _Toc37260343][bookmark: _Toc37267731][bookmark: _Toc44712334][bookmark: _Toc45893647][bookmark: _Toc53178367][bookmark: _Toc53178818][bookmark: _Toc61179056][bookmark: _Toc61179526][bookmark: _Toc67916822][bookmark: _Toc74663443][bookmark: _Toc82621984]9.6.3.3	Minimum requirement for BS type 2-O
The minimum requirement for TAE is given in Table 9.6.3.3-4.For MIMO transmission, at each carrier frequency, OTA TAE shall not exceed 65 ns.
For intra-band contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 130 ns.
For intra-band non-contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 260 ns.

For inter-band carrier aggregation, with or without MIMO, OTA TAE shall not exceed 3 µs.
Table 9.6.3.3-1: Void
Table 9.6.3.3-2: Void
Table 9.6.3.3-3: Void
Table 9.6.3.3-4: TAE requirements for BS type 2-O 
	
Requirement
	TAE

	
	120 kHz SCS 
(ns)
	480 kHz SCS
(ns)

	960 kHz SCS
(ns)

	MIMO transmission
	65
	FFS
	FFS

	intra-band contiguous carrier aggregation, with or without MIMO
	130
	FFS
	FFS

	intra-band non-contiguous carrier aggregation, with or without MIMO
	260
	FFS
	FFS

	inter-band carrier aggregation, with or without MIMO
	3000
	FFS
	FFS



[bookmark: _Toc21127661][bookmark: _Toc29811870][bookmark: _Toc36817422][bookmark: _Toc37260344][bookmark: _Toc37267732][bookmark: _Toc44712335][bookmark: _Toc45893648][bookmark: _Toc53178368][bookmark: _Toc53178819][bookmark: _Toc61179057][bookmark: _Toc61179527][bookmark: _Toc67916823][bookmark: _Toc74663444][bookmark: _Toc82621985]9.7	OTA unwanted emissions
[bookmark: _Toc21127662][bookmark: _Toc29811871][bookmark: _Toc36817423][bookmark: _Toc37260345][bookmark: _Toc37267733][bookmark: _Toc44712336][bookmark: _Toc45893649][bookmark: _Toc53178369][bookmark: _Toc53178820][bookmark: _Toc61179058][bookmark: _Toc61179528][bookmark: _Toc67916824][bookmark: _Toc74663445][bookmark: _Toc82621986]9.7.1	General
[bookmark: _Hlk505597907]Unwanted emissions consist of so-called out-of-band emissions and spurious emissions according to ITU definitions ITU-R SM.329 [2]. 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 9.7.1-1 for BS type 1-O and BS type 2-O for the NR operating bands.
Table 9.7.1-1: 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 ≤ 4000 MHz
	1500

	
	FDL,high – FDL,low  > 4000 MHz   
	FFS



The unwanted emission requirements are applied per cell for all the configurations.  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 occupied bandwidth.
[bookmark: _Toc21127663][bookmark: _Toc29811872][bookmark: _Toc36817424][bookmark: _Toc37260346][bookmark: _Toc37267734][bookmark: _Toc44712337][bookmark: _Toc45893650][bookmark: _Toc53178370][bookmark: _Toc53178821][bookmark: _Toc61179059][bookmark: _Toc61179529][bookmark: _Toc67916825][bookmark: _Toc74663446][bookmark: _Toc82621987]9.7.2	OTA occupied bandwidth
[bookmark: _Toc21127664][bookmark: _Toc29811873][bookmark: _Toc36817425][bookmark: _Toc37260347][bookmark: _Toc37267735][bookmark: _Toc44712338][bookmark: _Toc45893651][bookmark: _Toc53178371][bookmark: _Toc53178822][bookmark: _Toc61179060][bookmark: _Toc61179530][bookmark: _Toc67916826][bookmark: _Toc74663447][bookmark: _Toc82621988]9.7.2.1	General
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 b/2 of the total mean transmitted power. See also recommendation ITU-R SM.328 [3].
The value of b/2 shall be taken as 0.5%.
The OTA occupied bandwidth requirement shall apply 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.
[bookmark: _Toc21127665][bookmark: _Toc29811874][bookmark: _Toc36817426][bookmark: _Toc37260348][bookmark: _Toc37267736][bookmark: _Toc44712339][bookmark: _Toc45893652][bookmark: _Toc53178372][bookmark: _Toc53178823][bookmark: _Toc61179061][bookmark: _Toc61179531][bookmark: _Toc67916827][bookmark: _Toc74663448][bookmark: _Toc82621989]9.7.2.2	Minimum requirement for BS type 1-O and BS type 2-O
The OTA occupied bandwidth for each NR carrier shall be less than the BS channel bandwidth. For intra-band contiguous CA, the OTA occupied bandwidth shall be less than or equal to the Aggregated BS Channel Bandwidth.
[bookmark: _Toc21127666][bookmark: _Toc29811875][bookmark: _Toc36817427][bookmark: _Toc37260349][bookmark: _Toc37267737][bookmark: _Toc44712340][bookmark: _Toc45893653][bookmark: _Toc53178373][bookmark: _Toc53178824][bookmark: _Toc61179062][bookmark: _Toc61179532][bookmark: _Toc67916828][bookmark: _Toc74663449][bookmark: _Toc82621990]9.7.3	OTA Adjacent Channel Leakage Power Ratio (ACLR)
[bookmark: _Toc21127667][bookmark: _Toc29811876][bookmark: _Toc36817428][bookmark: _Toc37260350][bookmark: _Toc37267738][bookmark: _Toc44712341][bookmark: _Toc45893654][bookmark: _Toc53178374][bookmark: _Toc53178825][bookmark: _Toc61179063][bookmark: _Toc61179533][bookmark: _Toc67916829][bookmark: _Toc74663450][bookmark: _Toc82621991]9.7.3.1	General
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.
[bookmark: _Toc21127668][bookmark: _Toc29811877][bookmark: _Toc36817429][bookmark: _Toc37260351][bookmark: _Toc37267739][bookmark: _Toc44712342][bookmark: _Toc45893655][bookmark: _Toc53178375][bookmark: _Toc53178826][bookmark: _Toc61179064][bookmark: _Toc61179534][bookmark: _Toc67916830][bookmark: _Toc74663451][bookmark: _Toc82621992]9.7.3.2	Minimum requirement for BS type 1-O
The ACLR (CACLR) absolute basic limits in table 6.6.3.2-2 + X, 6.6.3.2-2a + X (where X = 9 dB) or the ACLR (CACLR) basic limit in table 6.6.3.2-1, 6.6.3.2-2a or 6.6.3.2-3, whichever is less stringent, shall apply.
For a RIB operating in multi-carrier or contiguous CA, the ACLR requirements in clause 6.6.3.2 shall apply to BS channel bandwidths of the outermost carrier for the frequency ranges defined in table 6.6.3.2-1.For a RIB operating in non-contiguous spectrum, the ACLR requirement in clause 6.6.3.2 shall apply in sub-block gaps for the frequency ranges defined in table 6.6.3.2-2a, while the CACLR requirement in clause 6.6.3.2 shall apply in sub-block gaps for the frequency ranges defined in table 6.6.3.2-3.
For a multi-band RIB, the ACLR requirement in clause 6.6.3.2 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-2a, while the CACLR requirement in clause 6.6.3.2 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-3.
[bookmark: _Toc21127669][bookmark: _Toc29811878][bookmark: _Toc36817430][bookmark: _Toc37260352][bookmark: _Toc37267740][bookmark: _Toc44712343][bookmark: _Toc45893656][bookmark: _Toc53178376][bookmark: _Toc53178827][bookmark: _Toc61179065][bookmark: _Toc61179535][bookmark: _Toc67916831][bookmark: _Toc74663452][bookmark: _Toc82621993]9.7.3.3	Minimum requirement for BS type 2-O
[bookmark: _Hlk515966075]The OTA ACLR limit is specified in table 9.7.3.3-1.
The OTA ACLR absolute limit is specified in table 9.7.3.3-2.
[bookmark: _Hlk515966152]The OTA ACLR (CACLR) absolute limit in table 9.7.3.3-2 or 9.7.3.3-4a or the ACLR (CACLR) limit in table 9.7.3.3-1, 9.7.3.3-3 or 9.7.3.3-4, whichever is less stringent, shall apply.
For a RIB operating in multi-carrier or contiguous CA, the OTA ACLR requirements in table 9.7.3.3-1 shall apply to BS channel bandwidths of the outermost carrier for the frequency ranges defined in the table.For a RIB operating in non-contiguous spectrum, the OTA ACLR requirement in table 9.7.3.3-3 shall apply in sub-block gaps for the frequency ranges defined in the table, while the OTA CACLR requirement in table 9.7.3.3-4 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 9.7.3.3-4 and the filters on the assigned channels are defined in table 9.7.3.3-5.
For operation in non-contiguous spectrum, the CACLR for NR carriers located on either side of the sub-block gap shall be higher than the value specified in table 9.7.3.3-4.
Table 9.7.3.3-1: BS type 2-O ACLR limit
	BS channel bandwidth of lowest/highest 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
	ACLR limit
(dB)







	50, 100, 200, 400, 800, 1600, 2000
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	28 (Note 3)
26 (Note 4)
FFS (Note 5)

	NOTE 1:	BWChannel and BWConfig are the BS channel bandwidth and transmission bandwidth configuration of the lowest/highest 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 (FR2-1)
NOTE 4:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz (FR2-1)
NOTE 5:   Applicable to bands defined within the frequency spectrum range of 52.6 – 71 GHz (FR2-2)



Table 9.7.3.3-2: BS type 2-O ACLR absolute limit
	BS class
	ACLR absolute limit

	Wide area BS
	-13 dBm/MHz

	Medium range BS
	-20 dBm/MHz

	Local area BS
	-20 dBm/MHz



Table 9.7.3.3-3: BS type 2-O ACLR limit in non-contiguous spectrum
	BS channel bandwidth of lowest/highest 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
	ACLR limit

	50, 100
	Wgap≥ 100 (Note 5)
Wgap≥ 250 (Note 6)
	25 MHz
	50 MHz NR (Note 2)
	Square (BWConfig)
	28 (Note 3)

26 (Note 4)

	200, 400
	Wgap≥ 400 (Note 6)
Wgap≥ 250 (Note 5) 
	100 MHz
	200 MHz NR (Note 2)
	Square (BWConfig)
	28 (Note 3)

26 (Note 4)

	FFS
	FFS
	FFS
	FFS
	Square (BWConfig)
	FFS (Note 7)

	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 24.25 – 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.
NOTE 7:   Applicable to bands defined within the frequency spectrum range of 52.6 – 71 GHz (FR2-2).



Table 9.7.3.3-4: BS type 2-O CACLR limit in non-contiguous spectrum
	BS channel bandwidth of lowest/highest 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
	CACLR limit

	50, 100
	50 ≤Wgap< 100 (Note 5)
50 ≤Wgap< 250 (Note 6)
	25 MHz
	50 MHz NR (Note 2)
	Square (BWConfig)
	28 (Note 3)

26 (Note 4)

	200, 400
	200 ≤Wgap< 400 (Note 6)
200 ≤Wgap< 250 (Note 5)
	100 MHz
	200 MHz NR (Note 2)
	Square (BWConfig)
	28 (Note 3)

26 (Note 4)

	FFS
	FFS
	FFS
	FFS
	Square (BWConfig)
	FFS (Note 7)

	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 24.25 – 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.
NOTE 7:   Applicable to bands defined within the frequency spectrum range of 52.6 – 71 GHz (FR2-2).



Table 9.7.3.3-4a: BS type 2-O CACLR absolute limit
	BS class
	CACLR absolute limit

	Wide area BS
	-13 dBm/MHz

	Medium range BS
	-20 dBm/MHz

	Local area BS
	-20 dBm/MHz



Table 9.7.3.3-5: Filter parameters for the assigned channel
	RAT of the carrier adjacent to the sub-block gap 
	Filter on the assigned channel frequency and corresponding filter bandwidth

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



[bookmark: _Toc82621994][bookmark: _Toc74663453][bookmark: _Toc67916832][bookmark: _Toc61179536][bookmark: _Toc61179066][bookmark: _Toc53178828][bookmark: _Toc53178377][bookmark: _Toc45893657][bookmark: _Toc44712344][bookmark: _Toc37267741][bookmark: _Toc37260353][bookmark: _Toc36817431][bookmark: _Toc29811879][bookmark: _Toc21127670][bookmark: _Hlk496084370]9.7.4	OTA operating band unwanted emissions
[bookmark: _Toc21127671][bookmark: _Toc29811880][bookmark: _Toc36817432][bookmark: _Toc37260354][bookmark: _Toc37267742][bookmark: _Toc44712345][bookmark: _Toc45893658][bookmark: _Toc53178378][bookmark: _Toc53178829][bookmark: _Toc61179067][bookmark: _Toc61179537][bookmark: _Toc67916833][bookmark: _Toc74663454][bookmark: _Toc82621995]9.7.4.1	General
The OTA limits for operating band unwanted emissions are specified as TRP per RIB unless otherwise stated.
[bookmark: _Toc21127672][bookmark: _Toc29811881][bookmark: _Toc36817433][bookmark: _Toc37260355][bookmark: _Toc37267743][bookmark: _Toc44712346][bookmark: _Toc45893659][bookmark: _Toc53178379][bookmark: _Toc53178830][bookmark: _Toc61179068][bookmark: _Toc61179538][bookmark: _Toc67916834][bookmark: _Toc74663455][bookmark: _Toc82621996]9.7.4.2	Minimum requirement for BS type 1-O
Out-of-band emissions in FR1 are limited by OTA operating band unwanted emission limits. Unless otherwise stated, the operating band unwanted emission limits in FR1 are defined 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. The values of ΔfOBUE are defined in table 9.7.1-1 for the NR operating bands.
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification. For a RIB operating in multi-carrier or contiguous CA, the requirements apply to BS channel bandwidths of the outermost carrier for the frequency ranges defined in clause 6.6.4.1.
For a RIB operating in non-contiguous spectrum, the requirements shall apply inside any sub-block gap for the frequency ranges defined in clause 6.6.4.1.
For a multi-band RIB, the requirements shall apply inside any Inter RF Bandwidth gap for the frequency ranges defined in clause 6.6.4.1.
The OTA operating band unwanted emission requirement for BS type 1-O is that for each applicable basic limit in clause 6.6.4.2, the power of any unwanted emission shall not exceed an OTA limit specified as the basic limit + X, where X = 9 dB.
[bookmark: _Toc21127673][bookmark: _Toc29811882][bookmark: _Toc36817434][bookmark: _Toc37260356][bookmark: _Toc37267744][bookmark: _Toc44712347][bookmark: _Toc45893660][bookmark: _Toc53178380][bookmark: _Toc53178831][bookmark: _Toc61179069][bookmark: _Toc61179539][bookmark: _Toc67916835][bookmark: _Toc74663456][bookmark: _Toc82621997]9.7.4.2.1	Additional requirements
[bookmark: _Toc21127674][bookmark: _Toc29811883][bookmark: _Toc36817435][bookmark: _Toc37260357][bookmark: _Toc37267745][bookmark: _Toc44712348][bookmark: _Toc45893661]9.7.4.2.1.1	Protection of DTT
In certain regions the following requirement may apply for protection of DTT. For BS type 1-O operating in Band n20, the level of emissions in the band 470-790 MHz, measured in an 8 MHz filter bandwidth on centre frequencies Ffilter according to table 9.7.4.2.1.1-1, shall not exceed the maximum emission TRP level shown in the table. This requirement applies in the frequency range 470-790 MHz even though part of the range falls in the spurious domain.
Table 9.7.4.2.1.1-1: Declared emissions levels for protection of DTT
	Case
	Measurement filter centre frequency
	Condition on BS maximum aggregate TRP / 10 MHz, PTRP_10MHz
(NOTE) 
	Maximum level
PTRP,N,MAX
	Measurement bandwidth

	A: for DTT frequencies where 
	N*8 + 306 MHz,
21 ≤ N ≤ 60 
	PTRP_10MHz  59 dBm
	0 dBm  
	8 MHz

	broadcasting is protected
	N*8 + 306 MHz,
21 ≤ N ≤ 60 
	36  PTRP_10MHz < 59 dBm
	PTRP_10MHz – 59 dBm
	8 MHz

	
	N*8 + 306 MHz,
21 ≤ N ≤ 60 
	PTRP_10MHz < 36 dBm
	-23 dBm  
	8 MHz

	B: for DTT frequencies where 
	N*8 + 306 MHz,
21 ≤ N ≤ 60 
	PTRP_10MHz  59 dBm
	10 dBm  
	8 MHz

	broadcasting is subject to an
	N*8 + 306 MHz,
21 ≤ N ≤ 60 
	36  PTRP_10MHz < 59 dBm
	PTRP_10MHz – 49 dBm
	8 MHz

	intermediate level of protection
	N*8 + 306 MHz,
21 ≤ N ≤ 60 
	PTRP_10MHz < 36 dBm
	-13 dBm  
	8 MHz

	C: for DTT frequencies where broadcasting is not protected
	N*8 + 306 MHz,
21 ≤ N ≤ 60 
	N/A
	22 dBm  
	8 MHz

	NOTE:	PTRP_10MHz (dBm) is defined by PTRP_10MHz = P10MHz + Gant + 9dB, where Gant is 17 dBi.



[bookmark: _Toc21127675][bookmark: _Toc29811884][bookmark: _Toc36817436][bookmark: _Toc37260358][bookmark: _Toc37267746][bookmark: _Toc44712349][bookmark: _Toc45893662]9.7.4.2.1.2	Limits in FCC Title 47
The BS may have to comply with the applicable emission limits established by FCC Title 47 [8], when deployed in regions where those limits are applied, and under the conditions declared by the manufacturer.
[bookmark: _Toc21127676][bookmark: _Toc29811885][bookmark: _Toc36817437][bookmark: _Toc37260359][bookmark: _Toc37267747][bookmark: _Toc44712350][bookmark: _Toc45893663][bookmark: _Toc53178381][bookmark: _Toc53178832][bookmark: _Toc61179070][bookmark: _Toc61179540][bookmark: _Toc67916836][bookmark: _Toc74663457][bookmark: _Toc82621998]9.7.4.3	Minimum requirement for BS type 2-O
[bookmark: _Toc21127677][bookmark: _Toc29811886][bookmark: _Toc36817438][bookmark: _Toc37260360][bookmark: _Toc37267748][bookmark: _Toc44712351][bookmark: _Toc45893664][bookmark: _Toc53178382][bookmark: _Toc53178833][bookmark: _Toc61179071][bookmark: _Toc61179541][bookmark: _Toc67916837][bookmark: _Toc74663458][bookmark: _Toc82621999]9.7.4.3.1	General
[bookmark: _Hlk492900636]The requirements of either clause 9.7.4.3.2 (Category A limits) or clause 9.7.4.3.3 (Category B limits) shall apply. The application of either Category A or Category B limits shall be the same as for General OTA transmitter spurious emissions requirements (BS type 2-O) in clause 9.7.5.3.2. In addition, the limits in clause 9.7.4.3.4 may also apply.
Out-of-band emissions in FR2 are limited by OTA operating band unwanted emission limits. Unless otherwise stated, the OTA operating band unwanted emission limits in FR2 are defined 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. The values of ΔfOBUE are defined in table 9.7.1-1 for the NR operating bands.
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification. For a RIB operating in multi-carrier or contiguous CA, the requirements apply to the frequencies (ΔfOBUE) starting from the edge of the contiguous transmission bandwidth. In addition, for a RIB operating in non-contiguous spectrum, the requirements apply inside any sub-block gap.
Emissions 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_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 ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 9.7.1-1.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
In addition, inside any sub-block gap for a RIB operating in non-contiguous spectrum, emissions shall not exceed the cumulative sum of the limits specified for the adjacent sub-blocks on each side of the sub-block gap. The limit for each sub-block is specified in clauses 9.7.4.3.2 and 9.7.4.3.3 below, where in this case:
-	f is the separation between the sub-block edge frequency and the nominal -3 dB point of the measuring filter closest to the sub-block edge.
-	f_offset is the separation between the sub-block edge frequency and the centre of the measuring filter.
-	f_offsetmax is equal to the sub-block gap bandwidth minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
[bookmark: _Toc21127678][bookmark: _Toc29811887][bookmark: _Toc36817439][bookmark: _Toc37260361][bookmark: _Toc37267749][bookmark: _Toc44712352][bookmark: _Toc45893665][bookmark: _Toc53178383][bookmark: _Toc53178834][bookmark: _Toc61179072][bookmark: _Toc61179542][bookmark: _Toc67916838][bookmark: _Toc74663459][bookmark: _Toc82622000]9.7.4.3.2	OTA operating band unwanted emission limits (Category A)
BS unwanted emissions shall not exceed the maximum levels specified in table 9.7.4.3.2‑1 and 9.7.4.3.2-2.
Table 9.7.4.3.2-1: OBUE limits applicable in the frequency range 24.25 – 33.4 GHz (FR2-1)
	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(-5 dBm, Max(Prated,t,TRP – 35 dB, -12 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 1:	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 9.7.4.3.2-2: OBUE limits applicable in the frequency range 37 – 52.6 GHz (FR2-1)
	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(-5 dBm, Max(Prated,t,TRP – 33 dB, -12 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 1:	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 9.7.4.3.2-3: Void
Table 9.7.4.3.2-4: OBUE limits applicable in the frequency range 52.6 – 71 GHz (FR2-2)
	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(-5 dBm, Max(Prated,t,TRP – FFS dB, -12 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 – FFS dB, -20 dBm))
	1 MHz

	NOTE 1:	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.



[bookmark: _Toc21127679][bookmark: _Toc29811888][bookmark: _Toc36817440][bookmark: _Toc37260362][bookmark: _Toc37267750][bookmark: _Toc44712353][bookmark: _Toc45893666][bookmark: _Toc53178384][bookmark: _Toc53178835][bookmark: _Toc61179073][bookmark: _Toc61179543][bookmark: _Toc67916839][bookmark: _Toc74663460][bookmark: _Toc82622001]9.7.4.3.3	OTA operating band unwanted emission limits (Category B)
BS unwanted emissions shall not exceed the maximum levels specified in table 9.7.4.3.3‑1 or 9.7.4.3.3-2.
Table 9.7.4.3.3-1: OBUE limits applicable in the frequency range 24.25 – 33.4 GHz (FR2-1)
	Frequency offset of measurement filter -3 dB 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(-5 dBm, Max(Prated,t,TRP – 35 dB, -12 dBm))
	1 MHz

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

	fB  f < fmax
	fB +5 MHz  f_offset < f_ offsetmax
	Min(-5 dBm, Max(Prated,t,TRP – 33 dB, -10 dBm))
	10 MHz

	NOTE 1:	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. 
NOTE 2:	fB = 2*BWcontiguous when BWcontiguous ≤ 500 MHz, otherwise fB = BWcontiguous + 500 MHz.



Table 9.7.4.3.3-2: OBUE limits applicable in the frequency range 37 – 52.6 GHz (FR2-1)
	Frequency offset of measurement filter -3 dB 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(-5 dBm, Max(Prated,t,TRP – 33 dB, -12 dBm))
	1 MHz

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

	fB  f < fmax
	fB +5 MHz  f_offset < f_ offsetmax
	Min(-5 dBm, Max(Prated,t,TRP – 31 dB, -10 dBm))
	10 MHz

	NOTE 1:	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. 
NOTE 2:	fB = 2*BWcontiguous when BWcontiguous ≤ 500 MHz, otherwise fB = BWcontiguous + 500 MHz.



Table 9.7.4.3.3-3: OBUE limits applicable in the frequency range 52.6 – 71 GHz (FR2-2)
	Frequency offset of measurement filter -3 dB 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(-5 dBm, Max(Prated,t,TRP – FFS dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fB
	0.1* BWcontiguous +0.5 MHz  f_offset < fB +0.5 MHz
	Min(-13 dBm, Max(Prated,t,TRP – FFS dB, -20 dBm))
	1 MHz

	fB  f < fmax
	fB +5 MHz  f_offset < f_ offsetmax
	Min(-5 dBm, Max(Prated,t,TRP – FFS dB, -10 dBm))
	10 MHz

	NOTE 1:	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. 
NOTE 2:	fB = 2*BWcontiguous when BWcontiguous ≤ FFS MHz, otherwise fB = BWcontiguous + FFS MHz.



[bookmark: _Toc44712354][bookmark: _Toc45893667][bookmark: _Toc53178385][bookmark: _Toc53178836][bookmark: _Toc61179074][bookmark: _Toc61179544][bookmark: _Toc67916840][bookmark: _Toc74663461][bookmark: _Toc82622002]9.7.4.3.4	Additional OTA operating band unwanted emission requirements
[bookmark: _Toc44712355]9.7.4.3.4.1	Protection of Earth Exploration Satellite Service
For BS operating in the frequency range 24.25 – 27.5 GHz, the power of unwanted emission shall not exceed the limits in table 9.7.4.3.4.1-1.
Table 9.7.4.3.4.1-1: OBUE limits for protection of Earth Exploration Satellite Service
	Frequency range 
	Limit
	Measurement Bandwidth

	23.6 – 24 GHz
	-3 dBm (Note 1)
	200 MHz

	23.6 – 24 GHz
	-9 dBm (Note 2)
	200 MHz

	NOTE 1:	This limit applies to BS brought into use on or before 1 September 2027.
NOTE 2: 	This limit applies to BS brought into use after 1 September 2027.



[bookmark: _Toc21127680][bookmark: _Toc29811889][bookmark: _Toc36817441][bookmark: _Toc37260363][bookmark: _Toc37267751][bookmark: _Toc44712356][bookmark: _Toc45893668][bookmark: _Toc53178386][bookmark: _Toc53178837][bookmark: _Toc61179075][bookmark: _Toc61179545][bookmark: _Toc67916841][bookmark: _Toc74663462][bookmark: _Toc82622003]9.7.5	OTA transmitter spurious emissions
[bookmark: _Toc21127681][bookmark: _Toc29811890][bookmark: _Toc36817442][bookmark: _Toc37260364][bookmark: _Toc37267752][bookmark: _Toc44712357][bookmark: _Toc45893669][bookmark: _Toc53178387][bookmark: _Toc53178838][bookmark: _Toc61179076][bookmark: _Toc61179546][bookmark: _Toc67916842][bookmark: _Toc74663463][bookmark: _Toc82622004][bookmark: _Hlk494698976]9.7.5.1	General
Unless otherwise stated, all requirements are measured as mean power.
The OTA spurious emissions limits are specified as TRP per RIB unless otherwise stated.
[bookmark: _Toc21127682][bookmark: _Toc29811891][bookmark: _Toc36817443][bookmark: _Toc37260365][bookmark: _Toc37267753][bookmark: _Toc44712358][bookmark: _Toc45893670][bookmark: _Toc53178388][bookmark: _Toc53178839][bookmark: _Toc61179077][bookmark: _Toc61179547][bookmark: _Toc67916843][bookmark: _Toc74663464][bookmark: _Toc82622005]9.7.5.2	Minimum requirement for BS type 1-O
[bookmark: _Toc21127683][bookmark: _Toc29811892][bookmark: _Toc36817444][bookmark: _Toc37260366][bookmark: _Toc37267754][bookmark: _Toc44712359][bookmark: _Toc45893671][bookmark: _Toc53178389][bookmark: _Toc53178840][bookmark: _Toc61179078][bookmark: _Toc61179548][bookmark: _Toc67916844][bookmark: _Toc74663465][bookmark: _Toc82622006]9.7.5.2.1	General
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 table 9.7.1-1. For some FR1 operating bands, the upper limit is 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 [2].
For multi-band RIB each supported operating band and ΔfOBUE MHz around each band are excluded from the OTA transmitter spurious emissions requirements.
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.
[bookmark: _Toc21127684][bookmark: _Toc29811893][bookmark: _Toc36817445][bookmark: _Toc37260367][bookmark: _Toc37267755][bookmark: _Toc44712360][bookmark: _Toc45893672][bookmark: _Toc53178390][bookmark: _Toc53178841][bookmark: _Toc61179079][bookmark: _Toc61179549][bookmark: _Toc67916845][bookmark: _Toc74663466][bookmark: _Toc82622007]9.7.5.2.2	General OTA transmitter spurious emissions requirements
[bookmark: _Hlk499807947][bookmark: _Hlk499881831]The Tx spurious emissions requirements for BS type 1-O are that for each applicable basic limit above 30 MHz in clause 6.6.5.2.1, the TRP of any spurious emission shall not exceed an OTA limit specified as the basic limit + X, where X = 9 dB, unless stated differently in regional regulation.
[bookmark: _Toc21127685][bookmark: _Toc29811894][bookmark: _Toc36817446][bookmark: _Toc37260368][bookmark: _Toc37267756][bookmark: _Toc44712361][bookmark: _Toc45893673][bookmark: _Toc53178391][bookmark: _Toc53178842][bookmark: _Toc61179080][bookmark: _Toc61179550][bookmark: _Toc67916846][bookmark: _Toc74663467][bookmark: _Toc82622008]9.7.5.2.3	Protection of the BS receiver of own or different BS
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 clause 4.9, the power levels are specified at the co-location reference antenna output.
The total power of any spurious emission from both polarizations of the co-location reference antenna connector output shall not exceed the basic limits in clause 6.6.5.2.2 + X dB, where X = -21 dB.
[bookmark: _Toc21127686][bookmark: _Toc29811895][bookmark: _Toc36817447][bookmark: _Toc37260369][bookmark: _Toc37267757][bookmark: _Toc44712362][bookmark: _Toc45893674][bookmark: _Toc53178392][bookmark: _Toc53178843][bookmark: _Toc61179081][bookmark: _Toc61179551][bookmark: _Toc67916847][bookmark: _Toc74663468][bookmark: _Toc82622009]9.7.5.2.4	Additional spurious emissions requirements
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 clause 4.5.
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 Tx additional spurious emissions requirements for BS type 1-O are that for each applicable basic limit in clause 6.6.5.2.3, the TRP of any spurious emission shall not exceed an OTA limit specified as the basic limit + X, where X = 9 dB.
[bookmark: _Toc21127687][bookmark: _Toc29811896][bookmark: _Toc36817448][bookmark: _Toc37260370][bookmark: _Toc37267758][bookmark: _Toc44712363][bookmark: _Toc45893675][bookmark: _Toc53178393][bookmark: _Toc53178844][bookmark: _Toc61179082][bookmark: _Toc61179552][bookmark: _Toc67916848][bookmark: _Toc74663469][bookmark: _Toc82622010]9.7.5.2.5	Co-location with other base stations
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 clause 4.9, the power levels are specified at the co-location reference antenna output(s).
The power sum of any spurious emission is specified over all supported polarizations at the output(s) of the co-location reference antenna and shall not exceed the basic limits in clause 6.6.5.2.4 + X dB, where X = -21 dB.
For a multi-band RIB, the exclusions and conditions in the notes column of table 6.6.5.2.4-1 apply for each supported operating band.
[bookmark: _Toc21127688][bookmark: _Toc29811897][bookmark: _Toc36817449][bookmark: _Toc37260371][bookmark: _Toc37267759][bookmark: _Toc44712364][bookmark: _Toc45893676][bookmark: _Toc53178394][bookmark: _Toc53178845][bookmark: _Toc61179083][bookmark: _Toc61179553][bookmark: _Toc67916849][bookmark: _Toc74663470][bookmark: _Toc82622011]9.7.5.3	Minimum requirement for BS type 2-O
[bookmark: _Toc21127689][bookmark: _Toc29811898][bookmark: _Toc36817450][bookmark: _Toc37260372][bookmark: _Toc37267760][bookmark: _Toc44712365][bookmark: _Toc45893677][bookmark: _Toc53178395][bookmark: _Toc53178846][bookmark: _Toc61179084][bookmark: _Toc61179554][bookmark: _Toc67916850][bookmark: _Toc74663471][bookmark: _Toc82622012]9.7.5.3.1	General
In FR2, the OTA transmitter spurious emission limits 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 the downlink operating band, up to ΔfOBUE above the highest frequency of the downlink operating band, where the ΔfOBUE is defined in table 9.7.1-1.
[bookmark: _Toc21127690][bookmark: _Toc29811899][bookmark: _Toc36817451][bookmark: _Toc37260373][bookmark: _Toc37267761][bookmark: _Toc44712366][bookmark: _Toc45893678][bookmark: _Toc53178396][bookmark: _Toc53178847][bookmark: _Toc61179085][bookmark: _Toc61179555][bookmark: _Toc67916851][bookmark: _Toc74663472][bookmark: _Toc82622013]9.7.5.3.2	General OTA transmitter spurious emissions requirements
[bookmark: _Toc21127691][bookmark: _Toc29811900][bookmark: _Toc36817452][bookmark: _Toc37260374][bookmark: _Toc37267762][bookmark: _Toc44712367][bookmark: _Toc45893679]9.7.5.3.2.1	General
The requirements of either clause 9.7.5.3.2.2 (Category A limits) or clause 9.7.5.3.2.3 (Category B limits) shall apply. The application of either Category A or Category B limits shall be the same as for Operating band unwanted emissions in clause 9.7.4.3.
Table 9.7.5.3.2-1: Void
NOTE:	Table 9.7.5.3.2-1 is moved to clause 9.7.5.3.2.2 as Table 9.7.5.3.2.2-1.
[bookmark: _Toc21127692][bookmark: _Toc29811901][bookmark: _Toc36817453][bookmark: _Toc37260375][bookmark: _Toc37267763][bookmark: _Toc44712368][bookmark: _Toc45893680]9.7.5.3.2.2	OTA transmitter spurious emissions (Category A)
The power of any spurious emission shall not exceed the limits in table 9.7.5.3.2-1
Table 9.7.5.3.2.2-1: BS radiated Tx spurious emission limits in FR2
	Frequency range
	Limit
	Measurement Bandwidth
	Note

	30 MHz – 1 GHz
	
	100 kHz
	Note 1

	1 GHz – 2nd harmonic of the upper frequency edge of the DL operating band
	-13 dBm
	1 MHz
	Note 1, Note 2

	NOTE 1:	Bandwidth as in ITU-R SM.329 [2], s4.1
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.



[bookmark: _Toc21127693][bookmark: _Toc29811902][bookmark: _Toc36817454][bookmark: _Toc37260376][bookmark: _Toc37267764][bookmark: _Toc44712369][bookmark: _Toc45893681]9.7.5.3.2.3	OTA transmitter spurious emissions (Category B)
The power of any spurious emission shall not exceed the limits in table 9.7.5.3.2.3-1.
Table 9.7.5.3.2.3-1: BS radiated Tx spurious emission limits in FR2 (Category B)
	Frequency range 
(Note 4)
	Limit
	Measurement Bandwidth
	Note

	30 MHz    1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz    18 GHz
	-30 dBm
	1 MHz
	Note 1

	18 GHz    Fstep,1
	-20 dBm
	10 MHz
	Note 2

	Fstep,1    Fstep,2
	-15 dBm
	10 MHz
	Note 2

	Fstep,2    Fstep,3  
	-10 dBm
	10 MHz
	Note 2

	Fstep,4    Fstep,5
	-10 dBm
	10 MHz
	Note 2

	Fstep,5    Fstep,6
	-15 dBm
	10 MHz
	Note 2

	Fstep,6    2nd harmonic of the upper frequency edge of the DL operating band
	-20 dBm
	10 MHz
	Note 2, Note 3

	NOTE 1:	Bandwidth as in ITU-R SM.329 [2], s4.1
NOTE 2:	Limit and bandwidth as in ERC Recommendation 74-01 [19], Annex 2.
NOTE 3:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 4:	The step frequencies Fstep,X are defined in Table 9.7.5.3.2.3-2. 



Table 9.7.5.3.2.3-2: Step frequencies for defining the BS radiated Tx spurious emission limits in FR2 (Category B)
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz) (Note 2)
	Fstep,4
(GHz) (Note 2)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n257
	18
	23.5
	25
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	n263
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	NOTE 1:	Fstep,X are based on ERC Recommendation 74-01 [19], Annex 2.
NOTE 2:	Fstep,3 and Fstep,4 are aligned with the values for ΔfOBUE in Table 9.7.1-1.



[bookmark: _Toc21127694][bookmark: _Toc29811903][bookmark: _Toc36817455][bookmark: _Toc37260377][bookmark: _Toc37267765][bookmark: _Toc44712370][bookmark: _Toc45893682][bookmark: _Toc53178397][bookmark: _Toc53178848][bookmark: _Toc61179086][bookmark: _Toc61179556][bookmark: _Toc67916852][bookmark: _Toc74663473][bookmark: _Toc82622014]9.7.5.3.3	Additional OTA transmitter spurious emissions requirements
[bookmark: _Toc21127695][bookmark: _Toc29811904][bookmark: _Toc36817456][bookmark: _Toc37260378][bookmark: _Toc37267766]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 clause 4.5.
[bookmark: _Toc44712371][bookmark: _Toc45893683]9.7.5.3.3.1	Limits for protection of Earth Exploration Satellite Service
For BS operating in the frequency range 24.25 – 27.5 GHz, the power of any spurious emissions shall not exceed the limits in Table 9.7.5.3.3.1-1.
[bookmark: _Hlk41916699]Table 9.7.5.3.3.1-1: Limits for protection of Earth Exploration Satellite Service
	Frequency range 
	Limit
	Measurement Bandwidth
	Note

	23.6 – 24 GHz
	-3 dBm 
	200 MHz
	Note 1

	23.6 – 24 GHz
	-9 dBm
	200 MHz
	Note 2

	NOTE 1:	This limit applies to BS brought into use on or before 1 September 2027.
NOTE 2:	This limit applies to BS brought into use after 1 September 2027.



[bookmark: _Toc44712372][bookmark: _Toc45893684][bookmark: _Toc53178398][bookmark: _Toc53178849][bookmark: _Toc61179087][bookmark: _Toc61179557][bookmark: _Toc67916853][bookmark: _Toc74663474][bookmark: _Toc82622015]9.8	OTA transmitter intermodulation
[bookmark: _Toc21127696][bookmark: _Toc29811905][bookmark: _Toc36817457][bookmark: _Toc37260379][bookmark: _Toc37267767][bookmark: _Toc44712373][bookmark: _Toc45893685][bookmark: _Toc53178399][bookmark: _Toc53178850][bookmark: _Toc61179088][bookmark: _Toc61179558][bookmark: _Toc67916854][bookmark: _Toc74663475][bookmark: _Toc82622016]9.8.1	General
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 shall apply during the transmitter ON period and the transmitter transient period.
The requirement shall apply 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 co-location reference antenna.
The OTA transmitter intermodulation requirement is not applicable for BS type 2-O.
[bookmark: _Toc21127697][bookmark: _Toc29811906][bookmark: _Toc36817458][bookmark: _Toc37260380][bookmark: _Toc37267768][bookmark: _Toc44712374][bookmark: _Toc45893686][bookmark: _Toc53178400][bookmark: _Toc53178851][bookmark: _Toc61179089][bookmark: _Toc61179559][bookmark: _Toc67916855][bookmark: _Toc74663476][bookmark: _Toc82622017]9.8.2	Minimum requirement for BS type 1-O
For BS type 1-O the transmitter intermodulation level shall not exceed the TRP unwanted emission limits specified for OTA transmitter spurious emission in clause 9.7.5.2 (except clause 9.7.5.2.3 and clause 9.7.5.2.5), OTA operating band unwanted emissions in clause 9.7.4.2 and OTA ACLR in clause 9.7.3.2 in the presence of a wanted signal and an interfering signal, defined in table 9.8.2-1.
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 RF Bandwidth gap is less than 3*BWChannel (where BWChannel is the minimal BS channel bandwidth of the band), the requirement in the gap shall apply only for interfering signal offsets where the interfering signal falls completely within the inter RF Bandwidth gap.
Table 9.8.2-1: Interfering and wanted signals for
the OTA transmitter intermodulation requirement
	Parameter
	Value

	Wanted signal
	NR signal or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers

	Interfering signal type
	NR signal the minimum BS channel bandwidth (BWChannel) with 15 kHz SCS of the band defined in clause 5.3.5

	Interfering signal level
	min(46 dBm, Prated,t,TRP)

	Interfering signal centre frequency offset from the lower (upper) edge of the wanted signal or edge of sub-block inside a gap
	
, for n=1, 2 and 3

	NOTE 1:	Interfering signal positions that are partially or completely outside of any downlink operating band of the RIB are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 38.141-2 [6] provides further guidance regarding appropriate test requirements.
NOTE 2:	In Japan, NOTE 1 is not applied in Band n77, n78, n79.
NOTE 3:	The Prated,t,TRP is split between polarizations at the co-location reference antenna.
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