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1 Introduction
In last RAN4#110bis meeting, a running CR for NTN UE ([1]) was endorsed with some remaining open issues and a way forward was agreed ([4]).
This contribution is further discussing those open issues related to Tx requirements. 
2 Discussion
Number of VSAT simultaneously transmitting, N
In last RAN4#110bis meeting, it was questioned how manufacturer knows the number of terminals which will be simultaneously transmitting, as requested in many requirements applicable for band n512 (e.g. Off-axis EIRP density limits in sub-clause 9.5.3.2.3:
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Referring to the mentioned EN 303 978 and EN 301 459, the number N is supposed to be declared by the manufacturer. To our understanding, this number of VSAT would be determined by the satellite operator depending on his network characteristics, and the VSAT would target operating in this network. This number N should then be declared by the manufacturer based on the characteristic of the targeted satellite network for this VSAT.
Proposal1: Clarify that the number of VSAT simultaneously transmitting N shall be declared by the VSAT manufacturer.
SEM
In last RAN4#110bis meeting, the way forward ([4]) captured the following open issue: 
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But our revised draft CR ([5]) clarified the Out of band emissions requirement for NTN VSAT, replacing Prated,UE with TRPmax (maximum TRP for the NTN VSAT) which is now specified in sub-clause 9.2.1. This was also captured in the endorsed running draft CR ([6]).
There should not be any remaining issue then on the requirement.
Observation1: Prated,UE was replaced with TRPmax (NTN VSAT maximum TRP specified in sub-clause 9.2.1) in the endorsed draft CR R4-2406602 [5], removing any ambiguity on the definition of Prated,UE.
Uncoordinated NTN VSAT 
In last RAN4#110bis meeting, it was questioned how manufacturer knows if an NTN VSAT could be “uncoordinated”, as currently mentioned in sub-clause 9.2.2.3.3:
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This requirement comes from ECC Decision (05)01 Annex 2 specifying “technical and operational requirements for uncoordinated FSS Earth stations operating in frequency bands within the range 27.5-29.5 GHz”.
After further investigation in CEPT reports and various other regulatory documents, it seems that only uncoordinated FSS Earth Stations have been considered in all studies, but it was not possible to find any definition of the exact meaning. 
To our understanding, it would be challenging for a satellite operator to coordinate all VSATs deployment, they would have to keep control on every VSAT device location and operations (especially for mobile VSAT). For this reason, we would propose to consider NTN VSAT are uncoordinated and remove this statement from the requirement.
Proposal2: Remove the word “uncoordinated” from the additional Off-axis EIRP density requirements for protection of fixed services (sub-clause 9.2.2.3.3).
NS signaling
In last RAN4#110bis meeting, RAN4 made the following agreement ([4]): 
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First, it should be noted that, until now, only FCC and CEPT Regulations have been discussed in RAN4. We made some high-level Regulatory overview ([3]) when the WI started but since then no company has brought any proposal to study any other Regulations. In that context, band n512 (CEPT) and bands n511 and n510 (FCC) were introduced, specifying the corresponding regulatory requirements. All requirements applicable to band n512 only correspond to CEPT requirements, while requirement applicable to bands n511 and/or n510 correspond to FCC requirements. This is aligned with the “step 1” of the agreed way forward.
In last RAN4#110bis meeting, a company proposed to specify all regulatory specific requirement via NS. This a new approach comparing to the initial assumption where FR2-NTN bands are made specific to a given Regulation. This might be an interesting approach, but it would need further discussion to check its relevance and real benefit. 
One of the main benefits of introducing NS values is to avoid specifying new bands for the same frequency range when regulatory requirements are different from region to region. 
In the case of the NTN Ka-band, it’s questionable if the introduction of the NS would really be relevant:
· As we have shown in [3], the frequency range allocated to ESIM operation differs from country to country. Reusing the same band with mobile VSAT allocation for several countries might not be obvious, it could be preferrable to specify new bands to correctly handle spectrum allocation to ESIM.
· Looking closer at ETSI ENs requirements, VSAT device seems to be linked somehow to a satellite operator. Some requirements like the Off-axis EIRP emission density considers a “K” factor which depends on the maximum number of VSAT devices supposed to transmit simultaneously. Such information could only be known and controlled by the satellite operator where the VSAT would operate, meaning the intended use of the VSAT is linked to the satellite operator’s network, not roaming between many operators.
· When operating at the boarder of countries with different regulations, the SAN would need to precisely know the exact boarder limit to be able to select the right NS to be sent. 
· The NTN Ka-bands have been specified according to the considered Regulations (i.e. CEPT and FCC) and the note added for each band is closely related to those Regulations and spectrum allocation. At least for band n510, the associated note will not be removed/updated as long as the ESIM allocation is not changed in US.  
For those reasons, the benefit of introducing NS value to handle regulatory requirements which are country/region’s specific is not obvious. We would then propose to not introduce NS signaling for the time being and keep the regulatory requirements applicability per band as done today. This would also be beneficial to stabilize the VSAT specification which is still being largely updating at this very late stage. Introducing NS could be reconsidered for a new NTN frequency range in the Ka-band band, this might be more relevant at that time to revisit this during the study, while the specification will be more stable.
Proposal3: Do not introduce NS in specified bands n512, n511 and n510 but re-consider NS when a new NTN Ka-band will be specified. 
Antenna pointing accuracy
The current subclause on antenna pointing accuracy for band n512 has several issues:
· The text has been copy-paste from the different ETSI EN, it’s missing some context and wording should be adapted 3GPP.
· When the text was copied, it was wrongly formatted and the requirements related to linearly polarized ESOMPs (yellow highlighted below) was added as a sub-bullet of antenna pointing accuracy, which is wrong and makes the current subclause difficult to understand.
· [image: ]
· Requirements have been set and divided for Mobile VSAT and for Fixed VSAT, which is also not correct. Actually, according to ETSI ENs, the requirements specified for:
· Mobile VSAT (current subclause title) are actually requirements for Mobile VSAT and Fixed VSAT operating with NGSO satellite (EN 303 978 and EN 303 699). They are then applicable to all NTN VSAT types.
· Fixed VSAT (current subclause title) are actually requirements for Fixed VSAT operating with GSO satellite (EN 301 360 and EN 301 459). They are then only applicable to all Fixed VSAT type 1 and 2.
Observation2: The antenna pointing accuracy requirements for band n512 needs to be re-organized and reworded to reflect correctly ETSI Harmonized Standards. 

2. Conclusion
In this contribution, we justified the need for the NTN VSAT maximum TRP requirement and made then the following proposals:
Proposal1: Clarify that the number of VSAT simultaneously transmitting N shall be declared by the VSAT manufacturer.
Observation1: Prated,UE was replaced with TRPmax (NTN VSAT maximum TRP specified in sub-clause 9.2.1) in the endorsed draft CR R4-2406602 [5], removing any ambiguity on the definition of Prated,UE.
Proposal2: Remove the word “uncoordinated” from the additional Off-axis EIRP density requirements for protection of fixed services (sub-clause 9.2.2.3.3).
Proposal3: Do not introduce NS in specified bands n512, n511 and n510 but re-consider NS when a new NTN Ka-band will be specified. 
Observation2: The antenna pointing accuracy requirements for band n512 needs to be re-organized and reworded to reflect correctly ETSI Harmonized Standards. 

Our companion draft CR ([2]) to the running draft CR R4-2405085 captures those proposals and observations.
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Table 9.5.5.2.2.3-1: On-axis spurious limits in “Carrier-on” state - outside
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Issue 1-7: SEM
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92233 Additional Off-axis EIRP density requirements for protection of fixed services

For uncoordinated NTN fixed VSAT and for NTN mobile VSAT, the requirements specified in table 9.2.2.3.3-1 apply.
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Offline agreement for NS indication for regional requirements
Step 1: to make the regulatory requirement clear and applicable to which bands;

Step 2 to further discuss how to arrange the regulatory requirement in the specification next meeting;
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The antenna shall maintain the declared peak pointing accuracy (8¢), such that the off-axis EIRP emission density
pattern projected onto the geostationary arc remains within the mask specified in clauses 9.2.2.2 and 9.2.2.3 when
shifted by an angle of +(8¢°), taking into account the following factors [EN 303 978]:

- the worst case operational environmental conditions;

maximum ESOMP dynamics; and

the range of latitude, longitude and altitude relative to the satellite orbital position.

The polarization angle shall be continuously adjustable within the operational range as declared by the applicant.




