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1. Introduction
Following bands and frequency ranges were agreed in RAN4#106. And, both n510 and n511 are the subject to FCC 47 CFR part 25 for the US operation.
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In this contribution, we further introduce the related federal regulations to this work for initial study of adjacent channel co-existence and for comfort of USA regulatory requirements to be applied in the field operation. 

Considering “GSO and NGSO based satellite access” are taken in the objective to the work item [4], their co-existence of adjacent-channels for both GSO and NGSO are essential for defining the RF requirements. As the authorized frequency ranges are difference each other, the related impacts should be part of the co-existence study, and this does not contradict the agreed “not ESIM scenarios for NGSO in Ka band are not considered in this WI”.
2. Discussion
FCC has built years of successful spectrum policy – including service rules of 28GHz band for evolution of 5G wireless technology. Based on this, RAN4 had reached the agreement of 5G FR2 NTN-TN bands, in which both “Note 2” and “Note 3” are taken at the band n511 and n510 definition to align on the regulatory FCC 47 CFR part 25 [1]. In addition, the “Note 3” further explains that the ESIM operations are excluded from the 27.5-28.35 GHz frequency range.

Both ESIM GSO and NGSO FSS satellite services are applicable in the band n511. In fact, FCC has further regulated the frequency availability and the OOBE requirements. For clarifying the adjacent band and coexistence, the related rules are essential information for analysis and define of the RF requirements, although the ESIM scenarios for the NGSO in Ka band is not part of Rel-18 work as agreed in (RP-230809).

2.1	Regulation rules for ESIMs frequency ranges
The FCC rules adopt different frequency ranges in turn into the requirements for the ESIM with GSO FSS and for the ESIM with NGSO FSS satellite services, respectively. And the requirements are different.

2.1.1. The frequency range for the GSO FSS satellite
For the ESIM with GSO FSS, the FCC Order confirmed the frequency ranges in [2] for the U.S. operation, in which the low-edge of uplink frequency is aligning on the defined band n511 as indicated below.
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Observation 1: For ESIM with GSO FSS service in the defined band n511, the low-edge of uplink frequency is aligning on the band n511.

2.1.1. The frequency range for the NGSO FSS satellite
FCC Orders [1 and 3] define different frequencies for the ESIM with NGSO FSS and authorize the range of Ka-band frequency for the ESIM with NGSO FSS as indicated below for sufficient out-of-band emissions impacts (OOBE) to the terrestrial wireless operations over 28GHz band. Note, the low-edge of frequency is from 28.4 GHz.

As both GSO and NGSO (e.g. LEO, MEO, HEO) based satellite access are in the scope and the relevant coexistence of adjacent-channel scenarios and analysis are also the objective for RAN4 [4], the federal regulatory requirements have to be fully applied in this co-existence study for above 10GHz bands. Considering the coexistence of adjacent-channel scenarios is essential for defining the RF requirements, this doesn’t violate what greed “not ESIM scenarios for NGSO in Ka band are not considered in this WI” [4].

Observation 2: As the NGSO based satellite access is also in the scope Rel-18 NTN work, the adjacent-channel coexistence should be an essential part of common RF requirements.
Observation 3: FCC Orders authorized the range of Ka-band frequency for the ESIM with NGSO FSS for sufficient out-of-band emissions impacts (OOBE). The requirements should be applied in the co-existence study for above 10GHz bands.
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Indeed, FCC refuses to permit NGSO ESIM operations in the 28.35-28.4 GHz portion of the band and  posits a 50 MHz guard-band to sufficiently mitigate significant out-of-band emissions impacts (OOBE). The guard-band here is a way to reduce adjacent-band interference through reducing the transmit power of the interfering system, or applying better filters on the NTN transmitters from out-of-band emissions of the band n511 into the adjacent 27.5-28.35 GHz terrestrial wireless operations.
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Observation 4: The ESIM with NGSO FSS service cannot be operated in the frequency 28.35-28.4 GHz based on regulatory requirements.  
Observation 5: A 50MHz guard-band in between 28.35-28.40 GHz shall be taken into account in the study of out-of-band emission and define the transmit power of the interfering system on the NTN.
Proposal 1: 	The FCC has authorized the frequency ranges of ESIM NGSO FSSs services, the requirements shall be taken into the study of adjacent-band coexistence for a common RF requirement and for the US operation 
Proposal 2: 	A 50MHz guard-band is defined in regulatory requirement, and ESIM with NGSO FSS service cannot be operated in the frequency 28.35-28.4 GHz

2.2	Out-Of-Band Emission Limits
In [2], to facilitate the deployment of ESIMs while providing necessary protection to wireless network operations, FCC requires ESIM operators 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. This represents the emission from ESIMs operations that cannot exceed the -13 dBm/MHz emission limit required for operations in the band n511 frequency band. And the -13 dBm/MHz will be measured either as conductive or total radiated power.   

The FCC requirement has considered the ESIM system is expected to use beamforming to increase gain and achieve a highly directive signal. And, the ESIM operations are more similar in terms of operation and expected emissions profile to terrestrial UMFUS operations than to typical FSS operations. FCC further discussed the -13dBm/MHz OOBE requirement in [3] as part of additional steps to protect UMFUS operation before authorizing ESIM operation in the 28.35-28.60GHz.

Proposal 3: 	ESIM operations cannot exceed the -13 dBm/MHz emission limit required for the band n511. 

3. Proposals 
In this contribution, we further explain the federal regulations for RAN4 to define adjacent channel emission requirements. Here is a summary of our observations and proposals for the RAN4 decision.

Observation 1: For ESIM with GSO FSS service in the defined band n511, the low-edge of uplink frequency is aligning on the band n511.
Observation 2: As the NGSO based satellite access is also in the scope Rel-18 NTN work, the adjacent-channel coexistence should be an essential part of common RF requirements.
Observation 3: FCC Orders authorized the range of Ka-band frequency for the ESIM with NGSO FSS for sufficient out-of-band emissions impacts (OOBE). The requirements should be applied in the co-existence study for above 10GHz bands.
Observation 4: The ESIM with NGSO FSS service cannot be operated in the frequency 28.35-28.4 GHz based on regulatory requirements.  
Observation 5: A 50MHz guard-band in between 28.35-28.40 GHz shall be taken into account in the study of out-of-band emission and define the transmit power of the interfering system on the NTN.
Proposal 1: 	The FCC has authorized the frequency ranges of ESIM NGSO FSSs services, the requirements shall be taken into the study of adjacent-band coexistence for a common RF requirement and for the US operation 
Proposal 2: 	A 50MHz guard-band is defined in regulatory requirement, and ESIM with NGSO FSS service cannot be operated in the frequency 28.35-28.4 GHz
Proposal 3: 	ESIM operations cannot exceed the -13 dBm/MHz emission limit required for the band n511. 
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