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1. Introduction
This contribution provides a text proposal for 38.108: clause 6.6.1&6.6.2&6.6.3 unwanted emissions [1].
2. Reference
[1] TR 38.108, 0.0.1

3. Text proposal
---------------------------------------------------Start of Text proposal---------------------------------------------------------
[bookmark: _Toc93555051][bookmark: _Toc93555027][bookmark: _Toc93555034]6.6	Unwanted emissions
[bookmark: _Toc93555052]6.6.1	General
<Text will be added.>
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.	Comment by Luca Lodigiani: Don’t think that this is correct for Satellite.

There are a number of different regulations that need to be taken into account that are different for satellite.

Please refer to ITU-R SM.1541, we may need to use “SAN necessary bandwidth” instead.
Or alternatively “SAN RF bandwidth” to better align with the definition then proposed for ACLR.

Not entirely sure but we may also have to take into account Doppler.  

In general we may need to carefully review various sections in SM.1541 and SM.1540.

For example, SM.1540:

recommends
1    that the necessary bandwidth, and preferably the overall occupied bandwidth, of any emission should be maintained completely within the band allocated to the service in question, including any offsets such as Doppler shift or frequency tolerances;

Then, SM.1541:

Out-of-band emission
«1.144        out-of-band emission*: Emission on a frequency or frequencies immediately outside the necessary bandwidth which results from the modulation process, but excluding spurious emissions.»

Assigned frequency band
«1.147        assigned frequency band: The frequency band within which the emission of a station is authorized; the width of the band equals the necessary bandwidth plus twice the absolute value of the frequency tolerance. Where space stations are concerned, the assigned frequency band includes twice the maximum Doppler shift that may occur in relation to any point of the Earth’s surface.»

For earth stations not covered in the above‑mentioned Recommendations and for all space stations, the following generic OoB mask, considered as an upper bound for MSS systems, is to be used:
Attenuation of OoB emissions in the reference bandwidth of 4 kHz for MSS systems below 15 GHz (otherwise in reference bandwidth of 1 MHz for MSS systems above 15 GHz) is:
        

 
where F is the frequency offset from the edge of the total assigned band, expressed as a percentage of necessary bandwidth, which will range from 0% to the spurious boundary (which is usually 200%).
The above-proposed mask may not be applicable in detailed examination of adjacent band compatibility.


We should also recognize that satellites usually operate as multi-carrier systems, and this is captured in SM.1541 Annex 2


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  
	10 



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: _Toc93555053]6.6.2	Occupied bandwidth
[bookmark: _Toc93555054]6.6.2.1	General
[bookmark: _Toc90422620][bookmark: _Toc82621773][bookmark: _Toc74663233][bookmark: _Toc67916635][bookmark: _Toc61179339][bookmark: _Toc61178869][bookmark: _Toc53178643][bookmark: _Toc53178192][bookmark: _Toc45893465][bookmark: _Toc44712152][bookmark: _Toc37267550][bookmark: _Toc37260162][bookmark: _Toc36817246][bookmark: _Toc29811694][bookmark: _Toc21127485]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 [3].
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.
<Text will be added.>
[bookmark: _Toc93555055]6.6.2.2	Minimum requirement for Satellite Access Node
<Text will be added.>
The occupied bandwidth for each carrier shall be less than the SAN channel bandwidth. 	Comment by Luca Lodigiani: Not sure if this is correct for SAN

[bookmark: _Toc93555056]6.6.3	Adjacent Channel Leakage Power Ratio
[bookmark: _Toc93555057]6.6.3.1	General
<Text will be added.>
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.
[bookmark: _Hlk508123095]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]6.6.3.2	Minimum requirement
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 limits in table 6.6.3.2-1 or the ACLR absolute limits in table 6.6.3.2-2 or, whichever is less stringent, shall apply at the TAB antenna connector.
Table 6.6.3.2-1: SAN ACLR limit	Comment by Luca Lodigiani: Will have to be adjusted for different classes if we decide to consider different classes.
	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)
	24

	
	2 x BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	[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: _Hlk508123340]The ACLR absolute limit is specified in table 6.6.3.2‑2.
Table 6.6.3.2-2: SAN ACLR absolute limit	Comment by Luca Lodigiani: Need to check against satellite-specific regulations
	
	ACLR absolute limit

	Category A 
	-13 dBm/MHz

	Category B 	Comment by D. Everaere: We don’t have cat A /cat B requirements… only -13dBm is taken for spurious
	-15 dBm/MHz



---------------------------------------------------End of Text proposal---------------------------------------------------------
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