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[bookmark: OLE_LINK6][bookmark: OLE_LINK7]<<Start of Change>>
[bookmark: _Toc104310951][bookmark: _Toc106126651][bookmark: _Toc106176964][bookmark: _Toc114242132]3.2	Symbols
For the purposes of the present document, the following symbols apply:

	Percentage of the mean transmitted power emitted outside the occupied bandwidth on the assigned channel.
BeWθ,REFSENS	Beamwidth equivalent to the OTA REFSENS RoAoA in the θ-axis in degrees. Applicable for FR1 only.
BeWφ,REFSENS	Beamwidth equivalent to the OTA REFSENS RoAoA in the φ-axis in degrees. Applicable for FR1 only.
SANChannel	SAN channel bandwidth.
BWConfig	Transmission bandwidth configuration, where BWConfig = NRB x SCS x 12.
BWContiguous	Contiguous transmission bandwidth, i.e. SAN channel bandwidth for single carrier.
BWGB,low	The minimum guard band defined in clause 5.3.3 for lowest assigned component carrier.
BWGB,high	The minimum guard band defined in clause 5.3.3 for highest assigned component carrier.
f	Separation between the channel edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency.
ΔFGlobal	Global frequency raster granularity.
fmax	f_offsetmax minus half of the bandwidth of the measuring filter.
ΔfOBUE	Maximum offset of the operating band unwanted emissions mask from the downlink operating band edge.
ΔfOOB	Maximum offset of the out-of-band boundary from the uplink operating band edge.
ΔminSENS	Difference between conducted reference sensitivity and minSENS.
ΔOTAREFSENS	Difference between conducted reference sensitivity and OTA REFSENS.
ΔFRaster	Channel raster granularity.
EISminSENS	The EIS declared for the minSENS RoAoA.
EISREFSENS	OTA REFSENS EIS value.
FC	RF reference frequency on the channel raster, given in table 5.4.2.2-1.
FC,low	The Fc of the lowest carrier, expressed in MHz.
FC,high	The Fc of the highest carrier, expressed in MHz.
FDL,low	The lowest frequency of the downlink operating band.
FDL,high	The highest frequency of the downlink operating band.
Ffilter	Filter centre frequency.
Foffset,high	Frequency offset from FC,high to the upper SAN RF Bandwidth edge.
Foffset,low	Frequency offset from FC,low to the lower SAN RF Bandwidth edge.
f_offset	Separation between the channel edge frequency and the centre of the measuring. 
f_offsetmax	The offset to the frequency ΔfOBUE outside the downlink operating band.
FREF	RF reference frequency.
FREF-Offs	Offset used for calculating FREF.
FUL,low	The lowest frequency of the uplink operating band.
FUL,high	The highest frequency of the uplink operating band.
GBChannel	Minimum guard band defined in clause 5.3.3.

	Physical resource block number.
NRB	Transmission bandwidth configuration, expressed in resource blocks.
NREF	NR Absolute Radio Frequency Channel Number (NR-ARFCN).
NREF-Offs	Offset used for calculating NREF scaling per cell, as calculated in clause 6.1.
PEIRP,N	EIRP level for channel N.
Pmax,c,AC	Maximum carrier output power measured per antenna connector.
[bookmark: _Hlk500709692]Pmax,c,TABC	The maximum carrier output power per TAB connector.
Pmax,c,TRP	Maximum carrier TRP output power measured at the RIB(s), and corresponding to the declared rated carrier TRP output power (Prated,c,TRP).
Pmax,c,EIRP	The maximum carrier EIRP when the SAN is configured at the maximum rated carrier output TRP (Prated,c,TRP).
Prated,c,sys 	Prated,c,sys,GEO for SAN GEO class or Prated,c,sys,LEO for SAN LEO class.
Prated,c,TRP	Rated carrier TRP output power declared per RIB
Prated,c,sys,GEO 	The sum of Prated,c,TABC for all TAB connectors for a single carrier of the SAN GEO class.
Prated,c,sys,LEO 	The sum of Prated,c,TABC for all TAB connectors for a single carrier of the SAN LEO class.
Prated,c,TABC 	Prated,c,TABC,GEO for SAN GEO class or Prated,c,TABC,LEO for SAN LEO class. 
Prated,c,TABC,GEO 	The rated carrier output power per TAB connector of the SAN GEO class.
Prated,c,TABC,LEO 	The rated carrier output power per TAB connector of the SAN LEO class.
Prated,c,TRP	Rated carrier TRP output power declared per RIB.
Prated,t,TRP	Rated total TRP output power declared per RIB.
PREFSENS	Conducted Reference Sensitivity power level.
SSREF	SS block reference frequency position.

[bookmark: _Toc104310952][bookmark: _Toc106126652][bookmark: _Toc106176965][bookmark: _Toc114242133]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
[bookmark: _Hlk494631454]AA	Antenna Array
AAS	Active Antenna System
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
AoA	Angle of Arrival
AWGN	Additive White Gaussian Noise
BW	Bandwidth
CA	Carrier Aggregation
CP-OFDM	Cyclic Prefix-OFDM
CW	Continuous Wave
DFT-s-OFDM	Discrete Fourier Transform-spread-OFDM
DM-RS	Demodulation Reference Signal
EIRP	Equivalent Isotropic Radiated Power
EIS	Equivalent Isotropic Sensitivity
EVM	Error Vector Magnitude
FR	Frequency Range
FRC	Fixed Reference Channel
GEO	Geostationary Earth Orbiting
GSCN	Global Synchronization Channel Number
ICS	In-Channel Selectivity
LEO	Low Earth Orbiting
MCS	Modulation and Coding Scheme
NR	New Radio
NR-ARFCN	NR Absolute Radio Frequency Channel Number
NTN	Non-Terrestrial Network
OBUE	Operating Band Unwanted Emissions
OOB	Out-of-band
OOBE	Out-of-band Emissions
OSDD	OTA Sensitivity Directions Declaration
OTA	Over-The-Air
PRB	Physical Resource Block 
PT-RS	Phase Tracking Reference Signal
QAM	Quadrature Amplitude Modulation
[bookmark: OLE_LINK17]RB	Resource Block
RDN	Radio Distribution Network
RE	Resource Element
REFSENS	Reference Sensitivity
RF	Radio Frequency
RIB	Radiated Interface Boundary
RMS	Root Mean Square (value)
RoAoA	Range of Angles of Arrival 
RX	Receiver
SAN 	Satellite Access Node
SCS	Sub-Carrier Spacing
SSB	Synchronization Signal Block
TAB	Transceiver Array Boundary
TRP	Total Radiated Power
TX	Transmitter
<<End of Change>>

<<Start of Change>>
[bookmark: _Toc104310960][bookmark: _Toc106126660][bookmark: _Toc106176973][bookmark: _Toc114242141]4.5	Regional requirements
[bookmark: _Hlk494310507]Some requirements in the present document may only apply in certain regions either as optional requirements, or as mandatory requirements set by local and regional regulation. It is normally not stated in the 3GPP specifications under what exact circumstances the regional requirements apply, since this is defined by local or regional regulation.
Table 4.5-1 lists all requirements in the present specification that may be applied differently in different regions.

Table 4.5-1: List of regional requirements
	Clause number
	Requirement
	Comments

	5.2
	Operating bands
	Satellite operating bands may be applied regionally.

	6.6.4,
9.7
	Out-of-bandOperating band unwanted emissions,
OTA unwanted emissions

	
For n255 operation in US, Limits in FCC Title 47 apply.

	6.6.5

	Tx spurious emissions,
OTA Tx spurious emissions

	
For n255 operation in US, Limits in FCC Title 47 apply.



[bookmark: _Toc104310961][bookmark: _Toc106126661][bookmark: _Toc106176974][bookmark: _Toc114242142]4.6	Applicability of minimum requirements
In table 4.6-1, the requirement applicability for each requirement set is defined. For each requirement, the applicable requirement clause in the specification is identified. Requirements not included in a requirement set is marked not applicable (NA).
Table 4.6-1: Requirement set applicability
	Requirement
	Requirement set

	
	SAN type 1-H
	SAN type 1-O

	Satellite Access Network output power
	6.2
	

	Output power dynamics 
	6.3
	

	Transmit ON/OFF power 
	NA
	

	Frequency error
	6.5.1
	

	Modulation quality
	6.5.2
	

	Time alignment error
	NA
	

	Occupied bandwidth
	6.6.2
	

	ACLR
	6.6.3
	

	Out-of-bandOperating band unwanted emissions
	6.6.4
	

	Transmitter spurious emissions
	6.6.5
	

	Transmitter intermodulation 
	NA
	NA

	Reference sensitivity level
	7.2
	

	Dynamic range 
	7.3
	

	ACS 
	7.4.1
	

	In-band blocking 
	NA
	

	Out-of-band blocking 
	7.5
	

	Receiver spurious emissions 
	NA
	

	Receiver intermodulation
	NA
	

	In-channel selectivity 
	7.8
	

	Performance requirements
	8
	

	Radiated transmit power
	9.2
	9.2

	OTA Satellite Access Network output power
	
	9.3

	OTA output power dynamics
	
	9.4

	OTA transmit ON/OFF power
	
	NA

	OTA frequency error
	
	9.6.1

	OTA modulation quality
	
	9.6.2

	OTA time alignment error
	
	NA

	OTA occupied bandwidth
	
	9.7.2

	OTA ACLR
	NA
	9.7.3

	OTA out-of-band emissions
	
	9.7.4

	OTA transmitter spurious emission 
	
	9.7.5

	OTA transmitter intermodulation 
	
	NA

	OTA sensitivity
	10.2
	10.2

	OTA reference sensitivity level
	
	10.3

	OTA dynamic range
	
	10.4

	OTA ACS
	
	10.5.1

	OTA in-band blocking
	
	NA

	OTA out-of-band blocking
	NA
	10.6

	OTA receiver spurious emission 
	
	NA

	OTA receiver intermodulation
	
	NA

	OTA in-channel selectivity
	
	10.9

	Radiated performance requirements
	
	11



NOTE: 	Co-location requirements are not applicable to SAN. 


<<End of Change>>

<<Start of Change>>
[bookmark: _Toc104311004][bookmark: _Toc106126705][bookmark: _Toc106177018][bookmark: _Toc114242186]6.6	Unwanted emissions
[bookmark: _Toc106126706][bookmark: _Toc106177019][bookmark: _Toc114242187]6.6.1	General
Unwanted emissions consist of out-of-band emissions and spurious emissions according to ITU definitions [2]. In ITU terminology, out of band emissions are unwanted emissions immediately outside the SAN 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 out-of-band domainemissions requirement for the SAN transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted out-of-band emissions (OBUEOOBE).
The maximum offset of the operating band unwanted emissions mask from the operating band edge is ΔfOBUE. The 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. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.
The values of ΔfOBUE are defined in table 6.6.1-1 for the SAN operating bands.
Table 6.6.1-1: VoidMaximum offset of OBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOBUE (MHz)

	SAN type 1-H
	FDL,high – FDL,low < 100 MHz  
	2*BWChannel 



For SAN type 1-H the unwanted emission requirements are applied per the TAB connector TX min cell groups for all the configurations supported by the SAN. 
There is in addition a requirement for occupied bandwidth.

[bookmark: _Toc106126707][bookmark: _Toc106177020][bookmark: _Toc114242188]6.6.2	Occupied bandwidth
[bookmark: _Toc106126708][bookmark: _Toc106177021][bookmark: _Toc114242189]6.6.2.1	General
The 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 [8].
The value of /2 shall be taken as 0.5%.
The minimum requirement below may be applied regionally. There may also be regional requirements to declare the occupied bandwidth according to the definition in the present clause.
For SAN type 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.
[bookmark: _Toc106126709][bookmark: _Toc106177022][bookmark: _Toc114242190]6.6.2.2	Minimum requirement for SAN type 1-H
The occupied bandwidth for each carrier shall be less than the SAN channel bandwidth. 

[bookmark: _Toc106126710][bookmark: _Toc106177023][bookmark: _Toc114242191]6.6.3	Adjacent Channel Leakage Power Ratio
[bookmark: _Toc106126711][bookmark: _Toc106177024][bookmark: _Toc114242192]6.6.3.1	General
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 requirements shall apply outside the SAN RF Bandwidth or Radio Bandwidth whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer’s specification.
[bookmark: _Toc106126712][bookmark: _Toc106177025][bookmark: _Toc114242193]6.6.3.2	Minimum requirement for SAN type 1-H
The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centred on the assigned channel frequency and a filter centred on the adjacent channel frequency according to the tables below.
The ACLR shall be higher than the value specified in Table 6.6.3.2-1/2.
Table 6.6.3.2-1: SAN ACLR limit for GEO class
	SAN channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	SAN 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
	ACLR limit

	5, 10, 15, 20
	BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig) (NOTE 1)
	14

	
	2 x BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig) (NOTE 1)
	14

	NOTE 1:	BWChannel and BWConfig are the SAN 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).



Table 6.6.3.2-2: SAN ACLR limit for LEO class
	SAN channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	SAN 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
	ACLR limit

	5, 10, 15, 20
	BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig)
(NOTE 1)
	24

	
	2 x BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig) (NOTE 1)
	24

	NOTE 1:	BWChannel and BWConfig are the SAN 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).



[bookmark: _Toc106126713][bookmark: _Toc106177026][bookmark: _Toc114242194]6.6.4	Out-of-bandOperating band unwanted emissions
[bookmark: _Toc106126714][bookmark: _Toc106177027][bookmark: _Toc114242195]6.6.4.1	General
Unless otherwise stated, the out-of-bandoperating band unwanted emissions (OBUE) limits for SAN in FR1 are defined from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth. 
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer’s specification.
Basic limits are specified in the tables below, 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.
-	PSDchannel represents the Power Spectral Density of the channel for a given channel bandwidth
-	BWChannel is the considered NR channel bandwidth for single carrier or SAN total RF bandwidth for multi-carrier in a given operating band.
-	 is the SAN class parameter in dB identified to characterize different SAN classes.
For a multi-carrier single-band connector the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the upper edge of the carrier transmitted at the highest carrier frequency within a specified frequency band.
-	The operating band unwanted emission out-of-band emissions basic limits of the band where there are carriers transmitted, as defined in the tables of the present clause for the largest frequency offset (fmax), shall apply from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth.
6.6.4.2	Minimum requirements for SAN type 1-H
For SAN operating in Bands n256, n255, the requirements are specified in table 6.6.4.2-1 for GEO and LEO class respectively, in line with Annex 5 of ITU recommendation SM.1541-6 [9].
The SAN out-of-band emissions (OOBE)Operating Band Unwanted Emissions (OBUE) requirements for GEO and LEO classes are therefore defined as described in Table 6.6.4.2‑1 below.

[bookmark: _Toc106126715][bookmark: _Toc106177028]Table 6.6.4.2-1: SAN LEO and GEO Classes out-of-band emissionsOBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)

	Measurement bandwidth

	0 MHz  f < 2× BWChannel
	0.002 MHz  f_offset < 2× BWChannel + 0.002 MHz
	
	4 kHz

	NOTE 1: PSDchannel = Prated,c, sys – 10log10(BWChannel) – 24, unit dBm/4kHz.
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5.
NOTE 3: PSD attenuation as in ITU-R SM.1541-6 [9], Annex 5 OoB domain emission limits for space services.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.



[bookmark: _Toc114242196]6.6.5	Transmitter spurious emissions
[bookmark: _Toc106126716][bookmark: _Toc106177029][bookmark: _Toc114242197]6.6.5.1	General
The transmitter spurious emission limits shall apply from 30 MHz to the fifth harmonic of the upper frequency edge of the DL operating band, excluding the frequency range of out-of-band Emissions and SAN channel bandwidth.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 6.6.1-1. For some 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].
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. 
Unless otherwise stated, all requirements are measured as mean power (RMS).
[bookmark: _Toc106126717][bookmark: _Toc106177030][bookmark: _Toc114242198]6.6.5.2	Minimum requirements for SAN type 1-H
[bookmark: _Toc106126718][bookmark: _Toc106177031][bookmark: _Toc114242199]6.6.5.2.1	General transmitter spurious emissions requirements
The requirements in table 6.6.5.2.1-1 shall apply. The application of those limits shall be the same as for operating band unwanted emissions in clause 6.6.4.
Table 6.6.5.2.1-1: General SAN transmitter spurious emission limits in FR1
	Spurious frequency range
	Prated,c,sys

	Basic limit
	Measurement bandwidth
	Notes

	30 MHz – 5th harmonic of the upper frequency edge of the DL operating band
	≤ 47 dBm
	-13 dBm
	4 kHz
	NOTE 1, NOTE 2, NOTE 3

	
	> 47 dBm
	Prated,c,sys – 60 dBm
	
	

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 3: 	The lower frequency limit is replaced by 0.7 times the waveguide cut-off frequency, according to ITU-R SM.329 [2], for systems having an integral antenna incorporating a waveguide section, or with an antenna connection in such form, and of unperturbed length equal to at least twice the cut-off.



[bookmark: _Toc106126719][bookmark: _Toc106177032][bookmark: _Toc114242200]6.6.5.2.2	Protection of the own Satellite Access Node receiver 
This requirement shall be applied for NR FDD operation in order to prevent the receivers of the SAN being de-sensitized by emissions from its own SAN transmitter. It is measured at the TAB connector for SAN type 1-H for any type of SAN which has common or separate Tx/Rx TAB connectors.
The spurious emission basic limits are provided in table 6.6.5.2.2-1.
Table 6.6.5.2.2-1: SAN spurious emissions basic limits for protection of the SAN receiver
	Frequency range
	Basic limits
	Measurement bandwidth

	FUL,low – FUL,high
	-96 dBm
	100 kHz



[bookmark: _Toc106126720][bookmark: _Toc106177033][bookmark: _Toc114242201]6.6.5.2.3	Additional spurious emissions requirements
The additional spurious emissions requirement is not applicable for SAN.
[bookmark: _Toc106126721][bookmark: _Toc106177034][bookmark: _Toc114242202]6.6.5.2.4	Co-location with other Satellite Access Nodes
The co-location requirement is not applicable for SAN.

<<End of Change>>

<<Start of Change>>
[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: _Toc104311075][bookmark: _Toc106126776][bookmark: _Toc106177089][bookmark: _Toc114242257]9.7	OTA unwanted emissions
[bookmark: _Toc90422833][bookmark: _Toc82621986][bookmark: _Toc74663445][bookmark: _Toc67916824][bookmark: _Toc61179528][bookmark: _Toc61179058][bookmark: _Toc53178820][bookmark: _Toc53178369][bookmark: _Toc45893649][bookmark: _Toc44712336][bookmark: _Toc37267733][bookmark: _Toc37260345][bookmark: _Toc36817423][bookmark: _Toc29811871][bookmark: _Toc21127662][bookmark: _Toc104311076][bookmark: _Toc106126777][bookmark: _Toc106177090][bookmark: _Toc114242258]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 SAN 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 domainemissions requirement for the SAN type 1-O is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and out-of-band emissions (OOBE)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 SAN type 1-O for the SAN operating bands.
Table 9.7.1-1: VoidMaximum offset ΔfOBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOBUE (MHz)

	SAN type 1-O
	FDL,high – FDL,low  < 100 MHz
	10



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: _Toc90422834][bookmark: _Toc82621987][bookmark: _Toc74663446][bookmark: _Toc67916825][bookmark: _Toc61179529][bookmark: _Toc61179059][bookmark: _Toc53178821][bookmark: _Toc53178370][bookmark: _Toc45893650][bookmark: _Toc44712337][bookmark: _Toc37267734][bookmark: _Toc37260346][bookmark: _Toc36817424][bookmark: _Toc29811872][bookmark: _Toc21127663][bookmark: _Toc104311077][bookmark: _Toc106126778][bookmark: _Toc106177091][bookmark: _Toc114242259]9.7.2	OTA occupied bandwidth
[bookmark: _Toc90422835][bookmark: _Toc82621988][bookmark: _Toc74663447][bookmark: _Toc67916826][bookmark: _Toc61179530][bookmark: _Toc61179060][bookmark: _Toc53178822][bookmark: _Toc53178371][bookmark: _Toc45893651][bookmark: _Toc44712338][bookmark: _Toc37267735][bookmark: _Toc37260347][bookmark: _Toc36817425][bookmark: _Toc29811873][bookmark: _Toc21127664][bookmark: _Toc104311078][bookmark: _Toc106126779][bookmark: _Toc106177092][bookmark: _Toc114242260]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 /2 of the total mean transmitted power. See also recommendation ITU-R SM.328 [8].
The value of /2 shall be taken as 0.5%.
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: _Toc90422836][bookmark: _Toc82621989][bookmark: _Toc74663448][bookmark: _Toc67916827][bookmark: _Toc61179531][bookmark: _Toc61179061][bookmark: _Toc53178823][bookmark: _Toc53178372][bookmark: _Toc45893652][bookmark: _Toc44712339][bookmark: _Toc37267736][bookmark: _Toc37260348][bookmark: _Toc36817426][bookmark: _Toc29811874][bookmark: _Toc21127665][bookmark: _Toc104311079][bookmark: _Toc106126780][bookmark: _Toc106177093][bookmark: _Toc114242261]9.7.2.2	Minimum requirement for SAN type 1-O
[bookmark: _Toc90422837][bookmark: _Toc82621990][bookmark: _Toc74663449][bookmark: _Toc67916828][bookmark: _Toc61179532][bookmark: _Toc61179062][bookmark: _Toc53178824][bookmark: _Toc53178373][bookmark: _Toc45893653][bookmark: _Toc44712340][bookmark: _Toc37267737][bookmark: _Toc37260349][bookmark: _Toc36817427][bookmark: _Toc29811875][bookmark: _Toc21127666]The OTA occupied bandwidth for each carrier shall be less than the SAN channel bandwidth.
[bookmark: _Toc104311080][bookmark: _Toc106126781][bookmark: _Toc106177094][bookmark: _Toc114242262]9.7.3	OTA Adjacent Channel Leakage Power Ratio (ACLR)
[bookmark: _Toc90422838][bookmark: _Toc82621991][bookmark: _Toc74663450][bookmark: _Toc67916829][bookmark: _Toc61179533][bookmark: _Toc61179063][bookmark: _Toc53178825][bookmark: _Toc53178374][bookmark: _Toc45893654][bookmark: _Toc44712341][bookmark: _Toc37267738][bookmark: _Toc37260350][bookmark: _Toc36817428][bookmark: _Toc29811876][bookmark: _Toc21127667][bookmark: _Toc104311081][bookmark: _Toc106126782][bookmark: _Toc106177095][bookmark: _Toc114242263]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.
[bookmark: _Toc90422839][bookmark: _Toc82621992][bookmark: _Toc74663451][bookmark: _Toc67916830][bookmark: _Toc61179534][bookmark: _Toc61179064][bookmark: _Toc53178826][bookmark: _Toc53178375][bookmark: _Toc45893655][bookmark: _Toc44712342][bookmark: _Toc37267739][bookmark: _Toc37260351][bookmark: _Toc36817429][bookmark: _Toc29811877][bookmark: _Toc21127668][bookmark: _Toc104311082][bookmark: _Toc106126783][bookmark: _Toc106177096][bookmark: _Toc114242264]9.7.3.2	Minimum requirement for SAN type 1-O
The ACLR limit specified in tables 6.6.3.2-1 for SAN GEO class and 6.6.3.2-2 for SAN LEO class shall apply.
For a RIB operating in multi-carrier, the ACLR requirements in clause 6.6.3.2 shall apply to SAN channel bandwidths of the outermost carrier for the frequency ranges defined in tables 6.6.3.2-1 and 6.6.3.2-2.

[bookmark: _Toc21127670][bookmark: _Toc29811879][bookmark: _Toc36817431][bookmark: _Toc37260353][bookmark: _Toc37267741][bookmark: _Toc44712344][bookmark: _Toc45893657][bookmark: _Toc53178377][bookmark: _Toc53178828][bookmark: _Toc61179066][bookmark: _Toc61179536][bookmark: _Toc67916832][bookmark: _Toc74663453][bookmark: _Toc82621994][bookmark: _Toc90422841][bookmark: _Toc104311083][bookmark: _Toc106126784][bookmark: _Toc106177097][bookmark: _Toc114242265][bookmark: _Hlk496084370]9.7.4	OTA out-of-band emissionsoperating band unwanted emissions
[bookmark: _Toc90422842][bookmark: _Toc82621995][bookmark: _Toc74663454][bookmark: _Toc67916833][bookmark: _Toc61179537][bookmark: _Toc61179067][bookmark: _Toc53178829][bookmark: _Toc53178378][bookmark: _Toc45893658][bookmark: _Toc44712345][bookmark: _Toc37267742][bookmark: _Toc37260354][bookmark: _Toc36817432][bookmark: _Toc29811880][bookmark: _Toc21127671][bookmark: _Toc104311084][bookmark: _Toc106126785][bookmark: _Toc106177098][bookmark: _Toc114242266]9.7.4.1	General
The OTA limits for out-of-bandoperating band unwanted emissions are specified as TRP per RIB unless otherwise stated.
[bookmark: _Toc90422843][bookmark: _Toc82621996][bookmark: _Toc74663455][bookmark: _Toc67916834][bookmark: _Toc61179538][bookmark: _Toc61179068][bookmark: _Toc53178830][bookmark: _Toc53178379][bookmark: _Toc45893659][bookmark: _Toc44712346][bookmark: _Toc37267743][bookmark: _Toc37260355][bookmark: _Toc36817433][bookmark: _Toc29811881][bookmark: _Toc21127672][bookmark: _Toc104311085][bookmark: _Toc106126786][bookmark: _Toc106177099][bookmark: _Toc114242267]9.7.4.2	Minimum requirement for SAN type 1-O
Out-of-band emissions in FR1 are limited by OTA out-of-band emissionsoperating band unwanted emission limits. Unless otherwise stated, the out-of-band emissionsoperating band unwanted emission limits in FR1 are defined from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth.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 Satellite 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, the requirements apply to SAN channel bandwidths of the outermost carrier for the frequency ranges defined in clause 6.6.4.1.
The OTA out-of-band emissionsoperating band unwanted emission requirement for SAN type 1-O shall not exceed each applicable limit in clause 6.6.4.2.

[bookmark: _Toc90422850][bookmark: _Toc82622003][bookmark: _Toc74663462][bookmark: _Toc67916841][bookmark: _Toc61179545][bookmark: _Toc61179075][bookmark: _Toc53178837][bookmark: _Toc53178386][bookmark: _Toc45893668][bookmark: _Toc44712356][bookmark: _Toc37267751][bookmark: _Toc37260363][bookmark: _Toc36817441][bookmark: _Toc29811889][bookmark: _Toc21127680][bookmark: _Toc104311086][bookmark: _Toc106126787][bookmark: _Toc106177100][bookmark: _Toc114242268]9.7.5	OTA transmitter spurious emissions
[bookmark: _Toc90422851][bookmark: _Toc82622004][bookmark: _Toc74663463][bookmark: _Toc67916842][bookmark: _Toc61179546][bookmark: _Toc61179076][bookmark: _Toc53178838][bookmark: _Toc53178387][bookmark: _Toc45893669][bookmark: _Toc44712357][bookmark: _Toc37267752][bookmark: _Toc37260364][bookmark: _Toc36817442][bookmark: _Toc29811890][bookmark: _Toc21127681][bookmark: _Toc104311087][bookmark: _Toc106126788][bookmark: _Toc106177101][bookmark: _Toc114242269]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: _Toc90422852][bookmark: _Toc82622005][bookmark: _Toc74663464][bookmark: _Toc67916843][bookmark: _Toc61179547][bookmark: _Toc61179077][bookmark: _Toc53178839][bookmark: _Toc53178388][bookmark: _Toc45893670][bookmark: _Toc44712358][bookmark: _Toc37267753][bookmark: _Toc37260365][bookmark: _Toc36817443][bookmark: _Toc29811891][bookmark: _Toc21127682][bookmark: _Toc104311088][bookmark: _Toc106126789][bookmark: _Toc106177102][bookmark: _Toc114242270]9.7.5.2	Minimum requirement for SAN type 1-O
[bookmark: _Toc90422853][bookmark: _Toc82622006][bookmark: _Toc74663465][bookmark: _Toc67916844][bookmark: _Toc61179548][bookmark: _Toc61179078][bookmark: _Toc53178840][bookmark: _Toc53178389][bookmark: _Toc45893671][bookmark: _Toc44712359][bookmark: _Toc37267754][bookmark: _Toc37260366][bookmark: _Toc36817444][bookmark: _Toc29811892][bookmark: _Toc21127683][bookmark: _Toc104311089][bookmark: _Toc106126790][bookmark: _Toc106177103][bookmark: _Toc114242271]9.7.5.2.1	General
The OTA transmitter spurious emission limits for FR1 shall apply from 30 MHz to the 5th harmonic of the upper frequency edge of the DL operating band, excluding the frequency range of out-of-band emissions and SAN channel bandwidth.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. 
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.

[bookmark: _Toc90422854][bookmark: _Toc82622007][bookmark: _Toc74663466][bookmark: _Toc67916845][bookmark: _Toc61179549][bookmark: _Toc61179079][bookmark: _Toc53178841][bookmark: _Toc53178390][bookmark: _Toc45893672][bookmark: _Toc44712360][bookmark: _Toc37267755][bookmark: _Toc37260367][bookmark: _Toc36817445][bookmark: _Toc29811893][bookmark: _Toc21127684][bookmark: _Toc104311090][bookmark: _Toc106126791][bookmark: _Toc106177104][bookmark: _Toc114242272]9.7.5.2.2	General OTA transmitter spurious emissions requirements
[bookmark: _Toc90422855][bookmark: _Toc82622008][bookmark: _Toc74663467][bookmark: _Toc67916846][bookmark: _Toc61179550][bookmark: _Toc61179080][bookmark: _Toc53178842][bookmark: _Toc53178391][bookmark: _Toc45893673][bookmark: _Toc44712361][bookmark: _Toc37267756][bookmark: _Toc37260368][bookmark: _Toc36817446][bookmark: _Toc29811894][bookmark: _Toc21127685][bookmark: _Toc104311091][bookmark: _Toc106126792][bookmark: _Toc106177105]The basic limits of table 9.7.5.2.2-1 shall apply. The application of those limits shall be the same as for operating band unwanted emissions in clause 6.6.4.
Table 9.7.5.2.2-1: General SAN transmitter spurious emission limits in FR1
	Spurious frequency range
	Prated,c,TRP
(dBm)
	Basic limit
(dBm)
	Measurement bandwidth
(kHz)
	Notes

	30 MHz – 5th harmonic of the upper frequency edge of the DL operating band
	≤ 47
	-13
	4
	NOTE 1, NOTE 2, NOTE 3

	
	> 47
	Prated,c,TRP – 60dB
	
	

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 3: 	The lower frequency limit is replaced by 0.7 times the waveguide cut-off frequency, according to ITU-R SM.329 [2], for systems having an integral antenna incorporating a waveguide section, or with an antenna connection in such form, and of unperturbed length equal to at least twice the cut-off.



[bookmark: _Toc114242273]9.7.5.2.3	Protection of the SAN receiver of own
This requirement shall be applied for NR FDD operation in order to prevent degradation of own receivers by emissions from a type 1-O SAN.
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 limits in clause 6.6.5.2.2.
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