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8

<<<<<<<<<<<<<<<<<<<< 1st Change Begins >>>>>>>>>>>>>>>>>>>>

[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.
BWAssignedBand	SAN total RF bandwidth for a given operating band.
BWSANChannel	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. (i.e. below the lowest frequency of each supported downlink operating band; above the highest frequency of each supported downlink operating band).
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.

<<<<<<<<<<<<<<<<<<<< End 1st Change >>>>>>>>>>>>>>>>>>>>






<<<<<<<<<<<<<<<<<<<< 2nd Change Begins >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc104310971][bookmark: _Toc106126671][bookmark: _Toc106176984][bookmark: _Toc114242152]5.4	Channel arrangement
[bookmark: _Toc104310972][bookmark: _Toc106126672][bookmark: _Toc106176985][bookmark: _Toc114242153]5.4.1	Channel spacing
[bookmark: _Toc21127437][bookmark: _Toc29811643][bookmark: _Toc36817195][bookmark: _Toc37260111][bookmark: _Toc37267499][bookmark: _Toc44712101][bookmark: _Toc45893414][bookmark: _Toc53178141][bookmark: _Toc53178592][bookmark: _Toc61178818][bookmark: _Toc61179288][bookmark: _Toc67916584][bookmark: _Toc74663182][bookmark: _Toc82621722][bookmark: _Toc90422569][bookmark: _Toc104310973][bookmark: _Toc106126673][bookmark: _Toc106176986][bookmark: _Toc114242154]5.4.1.1	Channel spacing for adjacent carriers
The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the SAN channel bandwidths. The nominal channel spacing between two adjacent SAN carriers is defined as following:
-	For SAN FR1 operating bands with 100 kHz channel raster,
▪	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2
where BWChannel(1) and BWChannel(2) are the SAN channel bandwidths of the two respective SAN carriers. The channel spacing can be adjusted depending on the channel raster to optimize performance in a particular deployment scenario.

<<<<<<<<<<<<<<<<<<<< End 2nd Change >>>>>>>>>>>>>>>>>>>>


<<<<<<<<<<<<<<<<<<<< 3rd Change Begins >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc104311004][bookmark: _Toc106126705][bookmark: _Toc106177018][bookmark: _Toc114242186]6.6	Unwanted emissions
[bookmark: _Toc104311005][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.
[bookmark: _Hlk497217795]The out-of-band emissions requirement for the SAN transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted emissions (OBUE).
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: Maximum 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 2×BWAssignedBand 



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.

<<<<<<<<<<<<<<<<<<<< End 3rd Change >>>>>>>>>>>>>>>>>>>>


<<<<<<<<<<<<<<<<<<<< 4th Change Begins >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc104311012][bookmark: _Toc106126713][bookmark: _Toc106177026][bookmark: _Toc114242194]6.6.4	Operating band unwanted emissions
[bookmark: _Toc104311013][bookmark: _Toc106126714][bookmark: _Toc106177027][bookmark: _Toc114242195]6.6.4.1	General
Unless otherwise stated, the operating band unwanted emission (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:
[bookmark: _Hlk497218315][bookmark: _Hlk497218330]-	f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
[bookmark: _Hlk497218343][bookmark: _Hlk497218356]-	f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
-	PSDchannelBand represents the Power Spectral Density of the channel for a given channel bandwidthassigned band
-	BWChannel [MHz] is the considered NR channel bandwidth or 
-	BWAssignedBand [MHz] is the considered SAN total RF bandwidth for 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 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.
[bookmark: _Toc13080204][bookmark: _Toc29811703][bookmark: _Toc36817255][bookmark: _Toc37260171][bookmark: _Toc37267559][bookmark: _Toc44712161][bookmark: _Toc45893474][bookmark: _Toc53178201][bookmark: _Toc53178652][bookmark: _Toc61178878][bookmark: _Toc61179348][bookmark: _Toc67916644][bookmark: _Toc74663242][bookmark: _Toc82621782][bookmark: _Toc90422629]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 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: _Toc104311014][bookmark: _Toc106126715][bookmark: _Toc106177028]Table 6.6.4.2-1: SAN LEO and GEO Classes OBUE 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× BWChannelBWAssignedBand
	0.002 MHz  f_offset < 2×BWAssignedBand BWChannel + 0.002 MHz
	
	4 kHz

	NOTE 1: PSDchannelBand = Prated,c, sys – 10log10(BWChannelBWAssignedBand) – 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: _Toc104311015][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 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: _Toc104311016][bookmark: _Toc106126717][bookmark: _Toc106177030][bookmark: _Toc114242198]6.6.5.2	Minimum requirements for SAN type 1-H
[bookmark: _Toc104311017][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
(dBm)
	Basic limit
(dBm)
	Measurement bandwidth
(kHz)
	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 – 60dB 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][bookmark: _Toc104311018]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: _Toc104311019][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: _Toc104311020][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 4th Change >>>>>>>>>>>>>>>>>>>>


<<<<<<<<<<<<<<<<<<<< 5th Change Begins >>>>>>>>>>>>>>>>>>>>
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
	2×BWAssignedBand10



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.

<<<<<<<<<<<<<<<<<<<< End 5th Change >>>>>>>>>>>>>>>>>>>>
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