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1. Introduction
To RAN4 WG4 Meeting # 106bis-e meeting, we submitted the contributions [5, 6] and introduced the US regulatory requirements for both spurious emissions and off-axis EIRP emission requirements to the work of FR2 NTN-TN bands. Basically, we recapped the rules for the frequency ranges to both GSO and NGSO FSS satellite services [1], the out-of-band emission limit [2], and the off-axis EIRP density [3] requirements. At the end, we also provided proposals to this NTN work.    

Base on suggestion of the meeting, companies agreed to come back the related discussions to this meeting again because there was not enough time to deep dive the related requirements and also spent a lot time in crossing discussion over the different email threads.

Therefore, we resubmit our proposals again, but streamline our discussion from [5. 6]. In our view, RAN4 needs to further discuss these regulatory requirements. Certainly, this NTN work should meet the requirements too, as well as in the field operation in future.
2. Discussion 
For the satellite service, FCC confirmed the OOBE requirement for GSO and EGSO ESIM [2], and this regulation has considered the risks to terrestrial wireless systems from both pose interference in the connection with OOBE from radiated side lobes and block blobs. The regulatory requirement can be applied to the GSO ESIM defined in band n511 although the NGSO ESIM service is not in the scope of Rel-18 work. In our view, the regulated OOBE level is an essential information applied in the ESIM RF requirements.

Another essential requirement is the off-axis EIRP density mask from both FCC and ITU [3, 4]. The level of ESRP density also needs to be certified based on the regulations. As required in FCC [1], ESIM applicants must certify that the ESIM system is self-monitoring and capable of automatically ceasing or reducing emissions within 100 milliseconds if its transmitter exceeds the relevant off-axis EIRP density limit.

2.1	Out-Of-Band Emission Limits
To facilitate ESIM development and provide necessary protection to the wireless network operations, FCC confirmed that ESIM operators need to limit their OOBE to below -13 dBm/MHz total radiated power outside of the ESIM authorized channel and inside the 27.5-28.35 GHz band [2]. The requirement has also considered that the ESIM system is expected to use beamforming to increase gain and achieve a highly directive signal. 
Proposal-1: 	ESIM operations cannot exceed the -13 dBm/MHz emission limit required for the band n511. 

2.2 	Off-Axis EIRP density
Both FCC and ITU specified the off-axis EIRP density envelopes in [3, 4] in order to minimize the potential coexistence from transmitter to other receivers, including in these 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. And, the interference from a transmitter of a satellite system into its adjacent receivers can be the off-axis spectral EIRP density of the interfering antenna. This 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. 

Proposal-2: 	RAN4 shall define the off-axis EIRP density requirement for both SAN and ESIM type of devices and shall meet the specified envelopes
Proposal-3: 	The off-axis EIRP requirements shall be applied to the ESIM devices operating over the band n511.
Proposal-4: 	The detailed baseline requirements shall be based on either FCC order or ITU recommendation S.524. 
For the US operation, not only the off-axis EIRP density is a mandatory requirement, but also ESIM applicants must certify an ESIM system is self-monitoring and capable of automatically ceasing or reducing emissions in the procedures in [1]. There requirements cannot have any relaxation in building the requirement of the permissible validation level and the procedure of the off-axis self-monitoring. 
Proposal-5: 	ESIM device shall be able to perform self-monitoring and be capable of automatically ceasing or reducing emissions based on the specified regulatory procedures
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.
Proposal-1: 	ESIM operations cannot exceed the -13 dBm/MHz emission limit required for the band n511.
Proposal-2: 	RAN4 shall define the off-axis EIRP density requirement for both SAN and ESIM type of devices and shall meet the specified envelopes
Proposal-3: 	The off-axis EIRP requirements shall be applied to the ESIM devices operating over the band n511.
Proposal-4: 	The detailed baseline requirements can be based on either FCC order or ITU recommendation S.524. 
 Proposal-5: 	ESIM device shall be able to perform self-monitoring and be capable of automatically ceasing or reducing emissions based on the specified regulatory procedures
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