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	Reason for change:
	In TS 38.108, For SAN type 1-H the unwanted emission requirements are applied per the TAB connector TX min cell groups, but TAB connector TX min cell groups is not defined in TS 38.108, so the unwanted emission requirements applicability is unclear. 


	
	

	Summary of change:
	1) Change “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.” to “For SAN type 1-H the unwanted emission requirements are applied to sum of power over all TAB connectors for all the configurations supported by the SAN.”in clause 6.6.1.
2) Add “The ACLR limits in Tables 6.6.3.2-1 and 6.6.3.2-2 shall be applied to ACLR for sum of power over all TAB connectors for SAN type 1-H.” in clause 6.6.3.2.
3) Add “The operating band unwanted emissions limits defined in Table 6.6.4.2-1 shall be applied to the sum of the emission power over all TAB connectors for SAN type 1-H.” in clause 6.6.4.2.
4) Add “The sum of the spurious emissions over all TAB connectors for SAN type 1-H shall not exceed the limits defined in clauses 6.6.5.2.1 – 6.6.5.2.4.” in clause 6.6.5.2.
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<Start of Change 1>
[bookmark: _Toc104311004][bookmark: _Toc106126705][bookmark: _Toc106177018][bookmark: _Toc114242186][bookmark: _Toc123044130][bookmark: _Toc124157769][bookmark: _Toc124259692]6.6	Unwanted emissions
[bookmark: _Toc104311005][bookmark: _Toc106126706][bookmark: _Toc106177019][bookmark: _Toc114242187][bookmark: _Toc123044131][bookmark: _Toc124157770][bookmark: _Toc124259693]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



For SAN type 1-H the unwanted emission requirements are applied to sum of power over all TAB connectorsper 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: _Toc104311006][bookmark: _Toc106126707][bookmark: _Toc106177020][bookmark: _Toc114242188][bookmark: _Toc123044132][bookmark: _Toc124157771][bookmark: _Toc124259694]6.6.2	Occupied bandwidth
[bookmark: _Toc104311007][bookmark: _Toc106126708][bookmark: _Toc106177021][bookmark: _Toc114242189][bookmark: _Toc123044133][bookmark: _Toc124157772][bookmark: _Toc124259695]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: _Toc104311008][bookmark: _Toc106126709][bookmark: _Toc106177022][bookmark: _Toc114242190][bookmark: _Toc123044134][bookmark: _Toc124157773][bookmark: _Toc124259696]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: _Toc104311009][bookmark: _Toc106126710][bookmark: _Toc106177023][bookmark: _Toc114242191][bookmark: _Toc123044135][bookmark: _Toc124157774][bookmark: _Toc124259697]6.6.3	Adjacent Channel Leakage Power Ratio
[bookmark: _Toc104311010][bookmark: _Toc106126711][bookmark: _Toc106177024][bookmark: _Toc114242192][bookmark: _Toc123044136][bookmark: _Toc124157775][bookmark: _Toc124259698]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: _Toc90422624][bookmark: _Toc82621777][bookmark: _Toc74663237][bookmark: _Toc67916639][bookmark: _Toc61179343][bookmark: _Toc61178873][bookmark: _Toc53178647][bookmark: _Toc53178196][bookmark: _Toc45893469][bookmark: _Toc44712156][bookmark: _Toc37267554][bookmark: _Toc37260166][bookmark: _Toc36817250][bookmark: _Toc29811698][bookmark: _Toc13080199][bookmark: _Toc104311011][bookmark: _Toc106126712][bookmark: _Toc106177025][bookmark: _Toc114242193][bookmark: _Toc123044137][bookmark: _Toc124157776][bookmark: _Toc124259699]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.
The ACLR limits in Tables 6.6.3.2-1 and 6.6.3.2-2 shall be applied to ACLR for sum of power over all TAB connectors for SAN type 1-H.
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: _Toc104311012][bookmark: _Toc106126713][bookmark: _Toc106177026][bookmark: _Toc114242194][bookmark: _Toc123044138][bookmark: _Toc124157777][bookmark: _Toc124259700]6.6.4	Operating band unwanted emissions
[bookmark: _Toc104311013][bookmark: _Toc106126714][bookmark: _Toc106177027][bookmark: _Toc114242195][bookmark: _Toc123044139][bookmark: _Toc124157778][bookmark: _Toc124259701]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.
-	PSDChannel [dBm/4kHz] represents the Power Spectral Density of the channel for a given channel bandwidth.
-	BWChannel [MHz] is the considered NR channel bandwidth or 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.
The operating band unwanted emissions limits defined in Table 6.6.4.2-1 shall be applied to the sum of the emission power over all TAB connectors for SAN type 1-H.
[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× 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][bookmark: _Toc123044140][bookmark: _Toc124157779][bookmark: _Toc124259702]6.6.5	Transmitter spurious emissions
[bookmark: _Toc104311015][bookmark: _Toc106126716][bookmark: _Toc106177029][bookmark: _Toc114242197][bookmark: _Toc123044141][bookmark: _Toc124157780][bookmark: _Toc124259703]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][bookmark: _Toc123044142][bookmark: _Toc124157781][bookmark: _Toc124259704]6.6.5.2	Minimum requirements for SAN type 1-H
The sum of the spurious emissions over all TAB connectors for SAN type 1-H shall not exceed the limits defined in clauses 6.6.5.2.1 – 6.6.5.2.4.
[bookmark: _Toc104311017][bookmark: _Toc106126718][bookmark: _Toc106177031][bookmark: _Toc114242199][bookmark: _Toc123044143][bookmark: _Toc124157782][bookmark: _Toc124259705]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
	-13
	4
	NOTE 1, NOTE 2, NOTE 3

	
	> 47
	Prated,c,sys – 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: _Toc106126719][bookmark: _Toc106177032][bookmark: _Toc114242200][bookmark: _Toc123044144][bookmark: _Toc124157783][bookmark: _Toc124259706][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][bookmark: _Toc123044145][bookmark: _Toc124157784][bookmark: _Toc124259707]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][bookmark: _Toc123044146][bookmark: _Toc124157785][bookmark: _Toc124259708]6.6.5.2.4	Co-location with other Satellite Access Nodes
The co-location requirement is not applicable for SAN.
<End of Change 1>



