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Introduction
During the RAN4#102-bis-e BS RF GTW discussion on 23/02/2022 it was decided to consider 2 classes (1 for LEO and 1 for GEO). The LEO class incorporates both LEO@600km and LEO@1200km. Moreover, during the BS RF GTW discussion on 28/02/2022, it was decided to further discuss the Way Forward with respect to SAN SEM (SAN OBUE and SAN spurious emissions). As a result of GTW decisions and “Email discussion summary for [102-e][310] NTN_Solutions_Part3” (see R4-2207440), the following agreements have been made for OBUE SAN in the approved Way Forward on SAN SEM and spurious emission (R4-2207456), with the following options:
· Option 1 (ZTE): 
Table x.x-1. SAN GEO Class OBUE limit values
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
dBm

	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.002 MHz  f_offset < 5.002 MHz
	

	4kHz

	5 MHz  f <
min(10 MHz, fmax)
	5.002 MHz  f_offset <
min(10.002 MHz, f_offsetmax)
	1 dBm

	4kHz

	10 MHz  f  fmax
	10.002 MHz  f_offset < f_offsetmax
	-9dBm
	4kHz



Table x.x-2. SAN LEO Class OBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
dBm
	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.002 MHz  f_offset < 5.002 MHz
	

	4kHz

	5 MHz  f <
min(10 MHz, fmax)
	5.002 MHz  f_offset <
min(10.002 MHz, f_offsetmax)
	-13
	4kHz

	10 MHz  f  fmax
	10.002 MHz  f_offset < f_offsetmax
	-13
	4kHz




· Option 2 (THALES):
The SAN OBUE requirements for GEO and LEO classes are defined as described in Table x.x.-1 and Table x.x.-2.
· Table x.x-1. SAN GEO Class OBUE limit values
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
dBm

	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.002 MHz  f_offset < 5.002 MHz
	
	4kHz

	5 MHz  f <
min(10 MHz, fmax)
	5.002 MHz  f_offset <
min(10.002 MHz, f_offsetmax)
	1 dBm

	4kHz

	10 MHz  f  fmax
	10.002 MHz  f_offset < f_offsetmax
	Not applicable for B<100 MHz
	4kHz



Table x.x-2. SAN LEO Class OBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
dBm
	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.002 MHz  f_offset < 5.002 MHz
	
	4kHz

	5 MHz  f <
min(10 MHz, fmax)
	5.002 MHz  f_offset <
min(10.002 MHz, f_offsetmax)
	-5 dBm

	4kHz

	10 MHz  f  fmax
	10.002 MHz  f_offset < f_offsetmax
	Not applicable for B<100 MHz
	4kHz



· Option 3: Other solutions are not precluded.









Discussion
As a general information, the general principle is to follow ITU-R recommendation SM.1541-6 (Unwanted emissions in the out-of-band domain) at least for the frequency offset range within first two break points, with the measurement bandwidth of 4kHz.
We obtain the following figure (According to ITU-R recommendation SM.1541-6 – Annex 5):
[image: cid:image001.png@01D85683.F580C0B0]
Figure 1. Output Spectrum for different BandWidths using OFDM signal with transponder optimised for QPSK modulation


 
	2. OoB masks for fixed-satellite service (FSS) earth and space stations
The OoB domain emissions of a station operating in the bands allocated to the FSS should be attenuated below the maximum psd, in a reference bandwidth of 4 kHz (for systems operating above 15 GHz a reference bandwidth of 1 MHz may be used in place of 4 kHz) within the necessary bandwidth, by the following:


		

where F is the frequency offset from the edge of the total assigned band, expressed as a percentage of necessary bandwidth. It is noted that the OoB emission domain starts at the edges of the total assigned band.
FIGURE 14
Example 1: OoB mask assuming the spurious limit is equivalent to 25 dBsd
[image: ]
Care should be taken in cases where OoB masks have been proposed to apply to both earth stations and space stations. This is because, for multicarrier applications, the necessary bandwidth, upon which the masks are based, is defined to be that of the final amplifier of the transmitter. Earth stations often have amplifiers with much wider bandwidth than those of space stations.
3. OoB masks for mobile-satellite service (MSS) earth and space stations
The masks contained in Recommendation ITU‑R M.1480 can be used for mobile earth stations of geostationary-satellite orbit (GSO) MSS systems implementing the GMPCS memorandum of understanding in parts of the frequency band 1-3 GHz.
The masks contained in Recommendation ITU‑R M.1343, representing non-GSO mobile earth stations in the band 1-3 GHz can form one input for the mobile earth station data.
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.






Conclusion

Proposal 1: Consider Annex 5 of ITU-R recommendation SM.1541-6 (Unwanted emissions in the out-of-band domain) for the definition of the OBUE.
	2. OoB masks for fixed-satellite service (FSS) earth and space stations
The OoB domain emissions of a station operating in the bands allocated to the FSS should be attenuated below the maximum psd, in a reference bandwidth of 4 kHz (for systems operating above 15 GHz a reference bandwidth of 1 MHz may be used in place of 4 kHz) within the necessary bandwidth, by the following:


		

where F is the frequency offset from the edge of the total assigned band, expressed as a percentage of necessary bandwidth. It is noted that the OoB emission domain starts at the edges of the total assigned band.
FIGURE 14
Example 1: OoB mask assuming the spurious limit is equivalent to 25 dBsd
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Care should be taken in cases where OoB masks have been proposed to apply to both earth stations and space stations. This is because, for multicarrier applications, the necessary bandwidth, upon which the masks are based, is defined to be that of the final amplifier of the transmitter. Earth stations often have amplifiers with much wider bandwidth than those of space stations.
3. OoB masks for mobile-satellite service (MSS) earth and space stations
The masks contained in Recommendation ITU‑R M.1480 can be used for mobile earth stations of geostationary-satellite orbit (GSO) MSS systems implementing the GMPCS memorandum of understanding in parts of the frequency band 1-3 GHz.
The masks contained in Recommendation ITU‑R M.1343, representing non-GSO mobile earth stations in the band 1-3 GHz can form one input for the mobile earth station data.
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.
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