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Introduction
During the RAN4#104-bis-e meeting, as part of IoT NTN discussion [1], there was discussion related to FCC rules CFR §25.202(f). Although, §25.202(f) rules were captured in TR 38.863, corresponding requirements were not captured in TS 38.101-5, version 17.1.

This submission presents
1. Interpretation of CFR §25.202(f) and
2. Proposals for capturing the additional emission requirements of CFR §25.202(f) in the TS 38.101-5
Interpreting 47 CFR §25.202
The applicable rules for satellite stations in  CFR §25.202 [2] are summarized below:

§25.202 Emissions Limitations
(f) The mean power of the emissions shall be attenuated below the mean output power of the
transmitter in accordance with the following schedule:
(1) In any 4kHz band, the center frequency of which is removed from the assigned frequency by
more than 50% up to and including 100% of the authorized bandwidth: 25 decibels;
(2) In any 4kHz band, the center frequency of which is removed from the assigned frequency by
more than 100% up to and including 250% of the authorized bandwidth: 35 decibels;
(3) In any 4kHz band, the center frequency of which is removed from the assigned frequency by
more than 250% of the authorized bandwidth: an amount equal to 43 decibels plus 10 times
logarithm (to the base 10) of the transmitter power in watts.

The attenuation of the emissions is in relation to the mean output power and not in relation to the PSD. This is similar to FCC’s emission requirements for mobile and portable stations under CFR §27.53 [2] where the emissions levels are determined to be attenuated below the transmitter output power and not the PSD.

The assigned frequency is defined as part of terms and definitions under CFR §2.1 [2]:
“Assigned Frequency. The centre of the frequency band assigned to a station. (RR)
Assigned Frequency Band. The frequency band within which the emission of a station is authorized; the width of the band equals the necessary bandwidth plus twice the absolute value of the frequency tolerance. Where space stations are concerned, the assigned frequency band includes twice the maximum Doppler shift that may occur in relation to any point of the Earth's surface. (RR)”

The authorized bandwidth is defined under CFR §30.2 [2]:
“Authorized bandwidth. The maximum width of the band of frequencies permitted to be used by a station. This is normally considered to be the necessary or occupied bandwidth, whichever is greater. (See §2.202 of this chapter).

Authorized frequency. The frequency, or frequency range, assigned to a station by the Commission and specified in the instrument of authorization.”


The occupied and necessary bandwidths are specified under CFR §2.202 [2]:
“(a) Occupied bandwidth. The frequency bandwidth such that, below its lower and above its upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated by a given emission. In some cases, for example multichannel frequency-division systems, the percentage of 0.5 percent may lead to certain difficulties in the practical application of the definitions of occupied and necessary; in such cases a different percentage may prove useful.
(b) Necessary bandwidth. For a given class of emission, the minimum value of the occupied bandwidth sufficient to ensure the transmission of information at the rate and with the quality required for the system employed, under specified conditions.  Emissions useful for the good functioning of the receiving equipment as, for example, the emission corresponding to the carrier of reduced carrier systems, shall be included in the necessary bandwidth.” 

Observation 1: From the above definitions, for NR NTN UE, the authorized bandwidth is same as the channel bandwidth and the assigned frequency is same as the center of the channel bandwidth. 

Figure 1 visually presents the NR NTN UE SEM per CFR §25.202(f) .

  
Figure 1: NR NTN UE SEM per §25.202(f)
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The validity of the above mask can also be confirmed through a review of the sampling of test reports submitted on behalf of satellite terminal vendors to the FCC [3], [4].
Incorporating 47 CFR § 25.202(f) requirements as part of UE unwanted emissions requirements

Table 1 evaluates and compares the emission limits for NTN bands as per the general NR SEM with CFR §25.202(f).

Table 1: Comparing §25.202(f) requirements with 3GPP General SEM for PC3 NR NTN UE
	
	Spectrum emission limit (dBm) using MBW specified as part of §25.202(f)
	Spectrum emission limit (dBm) using MBW specified as part of General SEM MBW

	ΔfOOB
(MHz)
	5 MHz
	10 MHz

	15 MHz
	20 MHz
	PC3 UE
	3GPP

	
	
	
	
	
	
	5 MHz
	10, 15, 20 MHz
	MBW

	 0-1
	-2
	-2
	-2
	-2
	9 to 151
	-13
	-13
	1% of channel BW

	 1-2.5
	-2
	-2
	-2
	-2
	22
	-10
	-10
	1 MHz

	 2.5-5
	-12
	-2
	-2
	-2
	12 or 221
	-10
	-10
	1 MHz

	 5-6
	-12
	-12
	-2
	-2
	12 or 221
	-13
	-13
	1 MHz

	 6-7.5
	-12
	-12
	-2
	-2
	12 or 221
	-25
	-13
	1 MHz

	 7.5-10
	-12
	-12
	-12
	-2
	12 or 221
	-25
	-13
	1 MHz

	 10-15
	
	-12
	-12
	-12
	12
	
	-13
	1 MHz

	 15-20
	
	-12
	-12
	-12
	12
	
	-13 for 15 and 20 MHz ChBW
	1 MHz

	 10-25
	
	
	-12
	-12
	12
	
	-13 for 20 MHz ChBW
	1 MHz

	 25- 2* BWChannel
	
	
	-12
	-12
	12
	
	
	1 MHz

	Note 1: Dependent on channel bandwidth



Observation 2: The FCC CFR §25.202(f) unwanted emission requirements for a mobile satellite terminal are considerably relaxed compared to 3GPP’s general SEM requirements when normalized for the bandwidth.

Observation 3: MBW of 4 kHz is not specified as part of the general SEM requirements and UE conformance specifications will not include test requirements related to MBW of 4 kHz specified in CFR §25.202(f).

To ensure that the UE conformance specifications, and SEM & spurious emissions test cases for NR NTN do incorporate 4 kHz MBW, following updates are proposed related to NS_57N in TS 38.101-5.

Proposal 1: The following additional SEM requirements are proposed for NS_57N to ensure UE conformance test case for MBW of 4 kHz gets specified. 

Table 2: Additional SEM requirements
	ΔfOOB
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5, 10, 15, 20
	

	± 0-.5*BWChannel
	PCMAX (dBm) -25
	4 kHz

	± 0.5*BWChannel-2*BWChannel
	PCMAX (dBm) -35
	




Proposal 2: The following additional spurious emissions requirements are proposed for NS_57N to ensure UE conformance test case for MBW of 4 kHz gets specified. 

Table 3: Additional spurious emission requirements for "NS_57N"
	Frequency band
(MHz)
	Maximum Level (dBm)
	Measurement bandwidth 
	NOTE

	9 kHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-13
	4 kHz
	



The changes in proposals 1 and 2 are also submitted as a maintenance CR to TS 38.101-5 in [5].
Proposals
Observation 1: From the above definitions, for NR NTN UE, the authorized bandwidth is same as the channel bandwidth and the assigned frequency is same as the center of the channel bandwidth. 

Observation 2: The FCC CFR §25.202(f) unwanted emission requirements for a mobile satellite terminal are considerably relaxed compared to 3GPP’s general SEM requirements when normalized for the bandwidth.

Observation 3: MBW of 4 kHz is not specified as part of the general SEM requirements and UE conformance specifications will not include test requirements related to MBW of 4 kHz specified in CFR §25.202(f).

Proposal 1: The following additional SEM requirements are proposed for NS_57N to ensure UE conformance test case for MBW of 4 kHz gets specified.

Table 2: Additional SEM requirements
	ΔfOOB
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5, 10, 15, 20
	

	± 0-.5*BWChannel
	PCMAX (dBm) -25
	4 kHz

	± 0.5*BWChannel-2*BWChannel
	PCMAX (dBm) -35
	




Proposal 2: The following additional spurious emissions requirements are proposed for NS_57N to ensure UE conformance test case for MBW of 4 kHz gets specified. 

Table 3: Additional spurious emission requirements for "NS_57N"
	Frequency band
(MHz)
	Maximum Level (dBm)
	Measurement bandwidth 
	NOTE

	9 kHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-13
	4 kHz
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