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[bookmark: _Toc104310956][bookmark: _Toc106126656][bookmark: _Toc106176969][bookmark: _Toc114242137]4.3	Requirement reference points
[bookmark: _Toc104310957][bookmark: _Toc106126657][bookmark: _Toc106176970][bookmark: _Toc114242138]4.3.1	SAN type 1-H
For SAN type 1-H, the requirements are defined for two points of reference, signified by radiated requirements and conducted requirements.
[image: ]
Figure 4.3.1-1: Radiated and conducted reference points for SAN type 1-H
Radiated characteristics are defined over the air (OTA), where the radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement.
Conducted characteristics are defined at individual or groups of TAB connectors at the transceiver array boundary, which is the conducted interface between the transceiver unit array and the composite antenna.
The transceiver unit array is part of the composite transceiver functionality receiving and transmitting modulated signal to ensure radio links with users.
The satellite payload is composed by a transceiver unit array and a composite antenna array. The transceiver unit array contains an implementation specific number of transmitter units and an implementation specific number of receiver units. 
The composite antenna contains a radio distribution network (RDN) and an antenna array. The RDN is a linear passive network which distributes the RF power generated by the transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the transceiver unit array, in an implementation specific way.
How a conducted requirement is applied to the transceiver array boundary is detailed in the respective requirement clause.
[bookmark: _Toc104310958][bookmark: _Toc106126658][bookmark: _Toc106176971][bookmark: _Toc114242139]4.3.2	SAN type 1-O
For SAN type 1-O, the radiated characteristics are defined over the air (OTA), where the operating band specific radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement.
[bookmark: _Hlk500328328][image: ]
Figure 4.3.2-1: Radiated reference points for SAN type 1-O 
Co-location requirements are specified at the conducted interface of the co-location reference antenna, the co-location reference antenna does not form part of the SAN under test but is a means to provide OTA power levels which are representative of a co-located system, further defined in clause 4.9. Transmitter units and receiver units may be combined into transceiver units. The transmitter/receiver units have the ability to transmit/receive parallel independent modulated symbol streams.
----------------------------- Next modified section ------------------------------
[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 emissions requirement for the SAN type 1-O 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 SAN type 1-O for the SAN operating bands.
Table 9.7.1-1: Maximum 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 as TRP requirements, or directional requirements, or co-location requirements as described per requirement.
There is in addition a requirement for occupied bandwidth.
------------------------------ Next modified section ------------------------------
[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: _Toc29811890][bookmark: _Toc44712357][bookmark: _Toc67916842][bookmark: _Toc21127681][bookmark: _Toc61179546][bookmark: _Toc45893669][bookmark: _Toc37260364][bookmark: _Toc53178387][bookmark: _Toc82622004][bookmark: _Toc90422851][bookmark: _Toc106177101][bookmark: _Toc61179076][bookmark: _Toc106126788][bookmark: _Toc37267752][bookmark: _Toc114242269][bookmark: _Toc53178838][bookmark: _Toc74663463][bookmark: _Toc104311087][bookmark: _Toc36817442][bookmark: _Toc12257]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: _Toc29811891][bookmark: _Toc37267753][bookmark: _Toc90422852][bookmark: _Toc114242270][bookmark: _Toc61179547][bookmark: _Toc61179077][bookmark: _Toc37260365][bookmark: _Toc44712358][bookmark: _Toc67916843][bookmark: _Toc74663464][bookmark: _Toc45893670][bookmark: _Toc53178388][bookmark: _Toc36817443][bookmark: _Toc82622005][bookmark: _Toc106177102][bookmark: _Toc21127682][bookmark: _Toc53178839][bookmark: _Toc106126789][bookmark: _Toc21575][bookmark: _Toc104311088]9.7.5.2	Minimum requirement for SAN type 1-O
[bookmark: _Toc90422853][bookmark: _Toc82622006][bookmark: _Toc61179548][bookmark: _Toc104311089][bookmark: _Toc114242271][bookmark: _Toc53178840][bookmark: _Toc61179078][bookmark: _Toc21127683][bookmark: _Toc106177103][bookmark: _Toc74663465][bookmark: _Toc37267754][bookmark: _Toc44712359][bookmark: _Toc37260366][bookmark: _Toc36817444][bookmark: _Toc67916844][bookmark: _Toc53178389][bookmark: _Toc3684][bookmark: _Toc29811892][bookmark: _Toc106126790][bookmark: _Toc45893671]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 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: _Toc37267755][bookmark: _Toc106177104][bookmark: _Toc82622007][bookmark: _Toc44712360][bookmark: _Toc29811893][bookmark: _Toc61179079][bookmark: _Toc61179549][bookmark: _Toc106126791][bookmark: _Toc45893672][bookmark: _Toc90422854][bookmark: _Toc67916845][bookmark: _Toc74663466][bookmark: _Toc104311090][bookmark: _Toc13455][bookmark: _Toc37260367][bookmark: _Toc53178390][bookmark: _Toc36817445][bookmark: _Toc21127684][bookmark: _Toc53178841][bookmark: _Toc114242272][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]9.7.5.2.2	General OTA transmitter spurious emissions requirements 
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: _Toc9532][bookmark: _Toc114242273]9.7.5.2.3	Protection of the SAN receiver of own
The co-location requirement is not applicable for SAN in this version of the specification.
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.
------------------------------ End of modified section ------------------------------
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