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Introduction
The current paper is to discuss the latest remaining issues for VSAT UE requirement definition in above 10 GHz applicable to TS 38.101-5. In this sense, several CRs have also been submitted at this meeting.

Proposals for several requirements for VSAT UE 
1/ Spurious emissions
As being also used for TS 38.108 in Rel-18 and Rel-19, the space services use a different definition since the reference measurement bandwidth is not 1 MHz but 4 kHz (see ITU-R Recommendation SM.329-12):
[image: ]
2/ References
References should be used carefully between GSO and NGSO:
i/ for GSO
· (ESOMP/ESIM)
EN 303 978 - V2.1.2 - Satellite Earth Stations and Systems (SES); Harmonised Standard for Earth Stations on Mobile Platforms (ESOMP) transmitting towards satellites in geostationary orbit, operating in the 27,5 GHz to 30,0 GHz frequency bands covering the essential requirements of article 3.2 of the Directive 2014/53/EU (etsi.org)
· (initially developed for fixed terminals)
EN 301 459 - V2.1.1 - Satellite Earth Stations and Systems (SES); Harmonised Standard for Satellite Interactive Terminals (SIT) and Satellite User Terminals (SUT) transmitting towards satellites in geostationary orbit, operating in the 29,5 GHz to 30,0 GHz frequency bands covering the essential requirements of article 3.2 of the Directive 2014/53/EU (etsi.org)
· EN 301 360 - V2.1.1 - Satellite Earth Stations and Systems (SES); Harmonised Standard for Satellite Interactive Terminals (SIT) and Satellite User Terminals (SUT) transmitting towards satellites in geostationary orbit, operating in the 27,5 GHz to 29,5 GHz frequency bands covering the essential requirements of article 3.2 of the Directive 2014/53/EU (etsi.org)
ii/ for NGSO
· EN 303 979 - V2.1.2 - Satellite Earth Stations and Systems (SES); Harmonised Standard for Earth Stations on Mobile Platforms (ESOMP) transmitting towards satellites in non-geostationary orbit, operating in the 27,5 GHz to 29,1 GHz and 29,5 GHz to 30,0 GHz frequency bands covering the essential requirements of article 3.2 of the Directive 2014/53/EU (etsi.org)

· EN 303 699 - V1.1.1 - Satellite Earth Stations and Systems (SES); Fixed earth stations communicating with non-geostationary satellite systems in the 20 GHz and 30 GHz FSS bands; Harmonised Standard for access to radio spectrum (etsi.org)
3/ RAN4 to decide if to consider recommendation ERC 74-01 (October 2021) on top of previous mentioned standards (developed before 2020) even if is clearly specified:
1. that the limits specified within this Recommendation should be considered for new ETSI standards developed after the date at which the Recommendation is approved;
Note 1: In the case where the limits referred to in this Recommendation are found to be more stringent than existing ETSI Harmonised Standards (EN) a revision process may need to be considered. If revised, the standard should, whenever technically and economically feasible, meet the limits in this Recommendation;

Note 2: Where either CEPT/ECC or ETSI consider that the limits defined in this Recommendation are inappropriate for a particular standard, an agreement on alternative limits should be reached by application of the MoU between ETSI and ECC.
For reference: ERC Recommendation 74-01 (cept.org)
4/ Pointing accuracy. 
The requirement has been removed in several standards (including FCC rules, see FCC-18-138A1.pdf) since the requirement has been considered as redundant.
As a matter of fact, the pointing error would not have any impact into interference, provided that the emission mask is met (Off-axis emissions). Therefore, it is subject to a specification provided by the manufacturer/applicant, for the VSAT equipment which has to be consistent with the emission masks.
The manufacturer may select the right combination of pointing error and Off-Axis radiations to ensure, in any case, the resulting EIRP mask is met. A large pointing error would mean a tight Off-Axis radiation and a small pointing error may relax the Off-Axis radiation, while in any case, the overall resulting emissions mask is met taking into account the radiation pattern, transmit power and pointing error.
5/ VSAT UE ACS – finish discussions from RAN4#109
· SAN ACLR:
· [12] dB for both GEO and LEO
· UE ACLR:
· [14] dB for both fixed VSAT and mobile VSAT
· SAN ACS:
· For GEO: [18] dB,
· For LEO: [24] dB.
· VSAT ACS:
· Considering below candidate values as starting point for VSAT ACS
· Option 1: 23 dB
· Option 2: 30 dB
· Option 3: 35 dB 
· FFS for the additional means to address the co-existence issue, candidate options for further discussion 
· Option 1: Limit the elevation angles on DL side for VSAT UE 
· Option 2: Configure additional guard-band 
· Other options not precluded 

Extra simulations and other alternatives are provided in a separate contribution to show that lower ACS values are possible and achievable. This proposal is also motivated by the fact that there is no TN deployment at 17 GHz and therefore it does not make sense to increase the protection with respect to an inexistent/fictitious potential interferer.

With respect to scenario 5 (see also contribution R4-2320970 - NTN-TN co-existence simulations results in above 10 GHz bands, THALES, Magister Solutions Ltd), several solutions have been investigated such as:
1/ VSAT UE alone/default (which requires/indicates an ACS of 30-35 dBs as also confirmed/found in the simulations by other companies as well, with the current hypothesis)
2/ Increasing Tx SAN power by 6 dB (e.g. 10 dBW/MHz EIRP density instead of 4 dBW/MHz)
3/ Increasing TN gNB antenna gain by increasing the number of antenna elements (8x16 AAS -> 16x32 AAS, which corresponds to about 6dB antenna gain);
4/ Decreasing TN gNB transmission power by 6dB (Total TXP – 6dB  = 35 dBm);
5/ Using a frequency guard band for a better protection from the TN gNB (at least 5dB interference decrease from TN BS to NTN UE VSAT can be easily obtained as OFDM spectrum decreases with the increase of the guard band);
6/ Increasing antenna gain of the VSAT UE (e.g. by using a higher aperture such as 0.6 m -> 1.2 m NTN VSAT antenna diameter for instance or lower; in practice lower aperture can be also considered e.g. 0.8m or lower).

It can be found that among all these (new) solutions, several are viable in combination or alone.

Results with no isolation (without any guarband)
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	sc5_1.5m VSAT
	4
	10
	16
	24
	14
	18

	
	
	
	
	
	
	

	
	Required NTN UE ACS
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Results with isolation (guarband with 5dB ACIR decrease)
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	25
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	23
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	25
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	13
	15
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	23
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	11
	17
	15
	15
	13
	15

	sc5_1.5m
	13
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	23
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	Required NTN UE ACS with extra ACIR isolation
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	Required NTN UE ACS with extra ACIR isolation
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Conclusions
Proposal 1: General spurious emission limit to be defined based on a 4 kHz reference bandwidth.
Proposal 2: On the other hand, SEM can be defined based on 1 MHz reference bandwidth.
Proposal 3: References and inputs should be carefully used between GSO and NGSO:
i/ for GSO
· (ESOMP/ESIM)
EN 303 978 - V2.1.2 - Satellite Earth Stations and Systems (SES); Harmonised Standard for Earth Stations on Mobile Platforms (ESOMP) transmitting towards satellites in geostationary orbit, operating in the 27,5 GHz to 30,0 GHz frequency bands covering the essential requirements of article 3.2 of the Directive 2014/53/EU (etsi.org)
· (initially developed for fixed terminals)
EN 301 459 - V2.1.1 - Satellite Earth Stations and Systems (SES); Harmonised Standard for Satellite Interactive Terminals (SIT) and Satellite User Terminals (SUT) transmitting towards satellites in geostationary orbit, operating in the 29,5 GHz to 30,0 GHz frequency bands covering the essential requirements of article 3.2 of the Directive 2014/53/EU (etsi.org)
· EN 301 360 - V2.1.1 - Satellite Earth Stations and Systems (SES); Harmonised Standard for Satellite Interactive Terminals (SIT) and Satellite User Terminals (SUT) transmitting towards satellites in geostationary orbit, operating in the 27,5 GHz to 29,5 GHz frequency bands covering the essential requirements of article 3.2 of the Directive 2014/53/EU (etsi.org)
ii/ for NGSO
· EN 303 979 - V2.1.2 - Satellite Earth Stations and Systems (SES); Harmonised Standard for Earth Stations on Mobile Platforms (ESOMP) transmitting towards satellites in non-geostationary orbit, operating in the 27,5 GHz to 29,1 GHz and 29,5 GHz to 30,0 GHz frequency bands covering the essential requirements of article 3.2 of the Directive 2014/53/EU (etsi.org)

· EN 303 699 - V1.1.1 - Satellite Earth Stations and Systems (SES); Fixed earth stations communicating with non-geostationary satellite systems in the 20 GHz and 30 GHz FSS bands; Harmonised Standard for access to radio spectrum (etsi.org)

Proposal 4: RAN4 to decide if recommendation ERC 74-01 supersedes previous standards developed prior to ERC 74-01 and used as reference for TS 38.101-5. 
NOTE: Please note that those standards (e.g. EN 303 978, EN 303 978, EN 303 699) have not yet been updated and therefore the recommendation is not yet applicable.
Proposal 5: RAN4 to consider a minimum definition (based on manufacturer declaration) of pointing accuracy to allow some flexibility in the implementation, while still being consistent with the emission masks.
Proposal 6: The manufacturer may select the right combination of pointing error and Off-Axis radiations to ensure, in any case, the resulting EIRP mask is met.
Proposal 7: Use an ACS value of 23 dB for VSAT NTN ACS at 17 GHz.
Proposal 8: Solutions may include increasing Tx SAN power, increasing TN gNB antenna gain/directivity e.g. by increasing the number of antenna elements, decreasing TN gNB transmission power, using a guardband for a better protection from the TN gNB, increasing antenna gain of the VSAT UE or a combination of all. A note can be added in the specification for justifying 23 dB ACS.

[bookmark: _GoBack]In any case, currently, there is no practical reason for which ACS should be considered higher than 23 dB since there is no TN deployment at 17 GHz.
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