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1. Introduction
The off-axis EIRP is part of emission requirements for FR2 NTN-TN bands, and it relates to the maximum permissible levels operating in the satellite transmitting in the licensed bands. 

In this contribution, the related regulatory requirements are highlighted along with our proposals to ensure the requirements applied in the work and in future field operations.
2. Discussion 
In [1, 2], the relevant off-axis EIRP density mask is highlighted and, clearly, and the related requirements need to be certified based on [3]. In addition, following the US regulatory procedure, an ESIM device needs self-monitoring and is capable of automatically ceasing or reducing emissions within 100 milliseconds if its transmitter exceeds the relevant off-axis EIRP density limits. In case a ESIM applicant that do not meet the relevant off-axis EIRP density mask, the service provider must provide a detailed showing that an ESIM system is self-monitoring and capable of automatically ceasing or reducing emissions within 100 milliseconds in case the ESIM transmitter exceeds the relevant off-axis EIRP density limits based on [3]. 

Thus, the related requirements need to be defined and applied to the NTN-TN coexistence work as part of SAN and ESIM RF requirements.
Observation 1: The requirement of off-axis EIRP density is a mandate requirement for the ESIM devices, and the ESIM transmitter must be certified following the regulatory procedure.  
2.1 Regulatory rules for Off-Axis EIRP density
For GSO, FCC [2] has specified the off-axis EIRP density envelopes for FSS earth stations transmitting in certain frequency bands, including both conventional Ka-band and extended Ka-band. The ITU recommendation S.524 [1] also provides off-axis EIRP density for the Ka-band. The regulatory rules intend to minimize the potential coexistence from transmitter to other receivers, including to the terrestrial receivers operating in the same frequency range as the defined band n510, from more off the main lobe axis of an earth station antenna. Here, the interference from a transmitter of a satellite earth station into the adjacent receivers can be the off-axis spectral EIRP density of the interfering earth station antenna. And, it is a function not only of the satellite antenna side-lobe performance but also depends on the transmitter power level and its spectral density which, in turn, will be influenced by the overall system designs. 

RAN4 should define the off-axis spectral EIRP density for both TNT SAN and ESIM type of devices operating over the band n511, this has considered the ESIM cannot operate on the band n510. Thus, the notion of original ITU recommendation is applicable too in the validation of the adjacent band operation, as well as the adjacent wireless system, from the off-axis EIRP of the band n511. 

For the suitable NTN-TN operation, the off-axis spectral EIRP density is necessary and is proposed by ITU:
1. Limitation of the interference level entering to other satellite and terrestrial networks 
2. Determination of the on-axis EIRP requirements for SAN and ESIM devices, particularly those employing relatively small antennas and consideration of the on-axis and off-axis gain that such antennas could be expected to provide.


Proposal-1: 	RAN4 needs to define the off-axis EIRP requirement for SAN and ESIM type of devices.
Proposal-2: 	The off-axis EIRP requirements should be defined for ESIM devices operating over the band n511.
In a practical work, a transparent architecture should be referred for Satellite Access Node (SAN) because many black boxes or components could be under the architecture, e.g., the satellite, the feeder link, the Gateway, or a part of the gNB. As the purpose of this work is not intend to specify a requirement for the component self, the generic architecture should be used, in which the interferences from ESIM device transmitters could fall in the receivers of surrounding devices and can be aggregated in density from co-frequency transmitting simultaneously.
Following US federal regulations [2], the requirement should be designed in a manner that at any angle which is more off the main lobe axis of the earth station antenna and the maximum permissible levels of off-axis EIRP for each satellite band. In addition, the maximum levels of off-axis EIPR for the types of (co-polarized, cross-polarized) transmissions should be in the plane either tangent and perpendicular to the GSO arc for all licensed satellite operation. And, these FCC requirements shall be applied in the final validation for the ESIM operation in the US. 
The ITU recommendation S.524 may be more generally used by the satellite industry. And, the ITU requirements specify the availability of the maximum permissible power levels of off-axis EIRP for each licensed satellite band. This can save some workloads because RAN4 may not need to redefine or relax the permissible power levels, in addition this can also avoid some challenges from regulations or validations required.
Proposal-3: 	RAN4 shall decide the baseline of requirements based on FCC requirement or ITU recommendation S.524. 
For the US operation, the requirements need to meet the FCC EIRP density levels specified [2] without relaxation for the permissible validation level and the regulatory procedure of off-axis self-monitoring [3]. 
Proposal-4: 	The defined off-axis EIRP density levels shall meet the permissible mask levels of validation and support the procedures of self-monitoring. 
3. Proposals 
The regulatory requirements for off-axis EIRP and the maximum permissible levels in the satellite service are part of coexistence work for NTN-TN bands. The related requirements need to be applied to the NTN-TN work, specifically in defining SAN and ESIM RF requirements. 

Here is a summary of our proposals for the RAN4 decision.

Observation 1: The requirement of off-axis EIRP density is a mandate requirement for the ESIM devices, and the ESIM transmitter must be certified following the regulatory procedure.  
Proposal-1: 	RAN4 needs to define the off-axis EIRP requirement for SAN and ESIM type of devices.
Proposal-2: 	The off-axis EIRP requirements should be defined for ESIM devices operating over the band n511.
Proposal-3: 	RAN4 shall decide the baseline of requirements based on FCC requirement or ITU recommendation S.524. 
Proposal-4: 	The defined off-axis EIRP density levels shall meet the permissible mask levels of validation and support the procedures of self-monitoring. 
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