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5	Regulations
NOTE:	The purpose of this section is to collect information from existing regulatory documents concerning regulatory rules applicable to this NTN L-/S-band. 
[bookmark: _Toc134703638]5.1	FCC
[bookmark: _Toc134703639]5.1.1	47 CFR § 25.202 
NOTE: This section will contain the corresponding excerpts concerning frequencies, frequency tolerance, and emission limits.
According to paragraph (a)(4)(i), the following frequencies are available for use by the 1.6/2.4 GHz Mobile-Satellite Service:
-	1610-1626.5 MHz: User-to-Satellite Link
-	1613.8-1626.5 MHz: Satellite-to-User Link (secondary)
-	2483.5-2500 MHz: Satellite-to-User Link

According to paragraph (f) on emission limitations, except for SDARS terrestrial repeaters and as provided for in paragraph (i), the mean power of emissions shall be attenuated below the mean output power of the transmitter in accordance with the schedule set forth in paragraphs (f)(1) through (f)(4) of this section: 
(1)	In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more than 50 percent up to and including 100 percent of the authorized bandwidth: 25 dB;
(2) In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more than 100 percent up to and including 250 percent of the authorized bandwidth: 35 dB;
(3) In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more than 250 percent of the authorized bandwidth: An amount equal to 43 dB plus 10 times the logarithm (to the base 10) of the transmitter power in watts;
(4) In any event, when an emission outside of the authorized bandwidth causes harmful interference, the Commission may, at its discretion, require greater attenuation than specified in paragraphs (f) (1), (2) and (3) of this section.
[bookmark: _Toc134703640]5.1.2	47 CFR § 25.216 
NOTE: This section will contain the corresponding excerpts concerning limits on emissions from mobile earth stations for protection of aeronautical radionavigation-satellite service.
(c) The e.i.r.p. density of emissions from mobile earth stations placed in service after July 21, 2002 with assigned uplink frequencies between 1610 MHz and 1660.5 MHz shall not exceed −70 dBW/MHz, averaged over any 2 millisecond active transmission interval, in the band 1559-1605 MHz. The e.i.r.p. of discrete emissions of less than 700 Hz bandwidth from such stations shall not exceed −80 dBW, averaged over any 2 millisecond active transmission interval, in the 1559-1605 MHz band.
[bookmark: _Toc134703641]5.2	ETSI
[bookmark: _Toc134703642]5.2.1	ETSI EN 301 441
NOTE: This section will contain the corresponding excerpts from ETSI EN 301 441.

Table 5.2.1-1: Mobile Satellite Service frequency bands
	MES 
	MSS frequency bands

	Transmit
	1610 – 1626.5 MHz

	Receive
	1613.8 – 1626.5 MHz

	Receive
	2483.5 – 2500 MHz




Table 5.2.1-2: Maximum unwanted emissions outside the band 1610 MHz to 1626.5 MHz and the band 1626.5 MHz to 1628.5MHz.
	Frequency (MHz)
	Carrier-on

	
	EIRP (dBW)
	Measurement bandwidth
	Measurement method

	0.1 to 30
	-66
	10 kHz
	Peak-hold

	30 to 1 000
	-66
	100 kHz
	Peak-hold

	1000 to 1559
	-60
	1 MHz
	Average

	1559 to 1580.42
	-70
	1 MHz
	Average

	1580.42 to 1605
	-70
	1 MHz
	Average

	1605 to 1610
	-70 to -10
	1 MHz
	Average

	1610 to 1626.5
	N/A
	N/A
	N/A

	1626.5 to 1628.5
	N/A
	N/A
	N/A

	1628.5 to 1631.5
	-60
	30 kHz
	Average

	1631.5 to 1636.5
	-60
	100 kHz
	Average

	1636.5 to 1646.5
	-60
	300 kHz
	Average

	1646.5 to 1666.5
	-60
	1 MHz
	Average

	1666.5 to 2200
	-60
	3 MHz
	Average

	2200 to 12750
	-60
	3 MHz
	Peak-hold

	NOTE 1: In the sub-band 1 573,42 MHz to 1 580,42 MHz, the average measurement time is 20 ms.
NOTE 2: Linearly interpolated in dBW vs. frequency offset.




Table 5.2.1-3: Maximum unwanted emissions within the band 1610MHz to 1 626.5MHz and the band 1626.5 MHz to 1628.5MHz of MES operating such that the nominated bandwidth is entirely or partially contained in the frequency band 1618.25 MHz to 1626.5MHz.
	Frequency offset (kHz)
	Carrier-on

	
	EIRP (dBW)
	Measurement bandwidth
	Measurement method

	0 to 160
	-35
	30 kHz
	Average

	160 to 225
	-35 to -38.5
	30 kHz
	Average

	225 to 650
	-38.5 to -45
	30 kHz
	Average

	650 to 1365
	-45
	30 kHz
	Average

	1365 to 1800
	-53 to -56
	30 kHz
	Average

	1800 to 16500
	-56
	30 kHz
	Average

	NOTE 1: Frequency offset is determined from: i) the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another operational band within the band 1 610 MHz to 1 626,5 MHz. The frequency offset is measured in the direction of the adjacent MSS system; ii) the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1626.5MHz to 1628.5MHz.
NOTE 2: The measurement bandwidth used may be 3 kHz if the unwanted EIRP limits are reduced correspondingly.
NOTE 3: Linearly interpolated in dBW vs. frequency offset.



Table 5.2.1-4: Maximum unwanted emissions within the band 1610MHz to 1626.5 MHz and the band 1626.5MHz to 1628.5MHz of MES operating such that the nominated bandwidth is entirely contained in the frequency band 1610MHz to 1618.25MHz.
	Frequency offset (kHz)
	Carrier-on

	
	EIRP (dBW)
	Measurement bandwidth
	Measurement method

	0 to 160
	-32
	30 kHz
	Average

	160 to 2300
	-32 to -56
	30 kHz
	Average

	2300 to 18500
	-56
	30 kHz
	Average

	NOTE 1: Frequency offset is determined from: i) the nearest edge of the nominated bandwidth of the nominal carrier closest to the MSS system operating in another operational band within the band 1 610 to 1 626,5 MHz  The frequency offset is measured in the direction of the adjacent MSS system; ii) the upper edge of the nominated bandwidth of the carrier under test for emissions within the band 1626.5 to  1628.5MHz.
NOTE 2: The measurement bandwidth used may be 3 kHz if the unwanted EIRP limits are reduced correspondingly.
NOTE 3: Linearly interpolated in dBW vs. frequency offset.




Table 5.2.1-5: Maximum unwanted emissions of MES carriers within the operational band of CDMA carriers.
	Frequency offset (kHz)
	Carrier-on

	
	EIRP (dBW)
	Measurement bandwidth
	Measurement method

	0 to 70
	-6 to -20
	30 kHz
	Average

	70 to 600
	-20 to -28
	30 kHz
	Average

	600 to 2000
	-28 to -45
	30 kHz
	Average

	2000 to 5000
	-45 to -69
	30 kHz
	Average

	5000 to 16500
	-69
	30 kHz
	Average

	NOTE 1: Frequency offset is determined from edge of nominated bandwidth.
NOTE 2: Linearly interpolated in dBW vs. frequency offset.




The frequency offset and relative power level of the adjacent signal compared to the wanted signal shall take the values given in table 5.2.1-6. The adjacent signal shall occupy the same bandwidth as the wanted signal where BW is the wanted signal occupied bandwidth. There shall be no more than 0.5dB degradation in the receiver signal to noise ratio under these conditions.
Table 5.2.1-6: Adjacent Channel frequency and power level
	Signal
	Centre frequency offset from wanted signal
	Power level relative to wanted signal

	Adjacent signal
	Signal bandwidth
	12 dB



Receiver blocking characteristics are to prevent high power signals outside the receive frequency band from blocking the reception of signals inside the receive frequency band. The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. Receiver blocking is specified for in-band signals. In-band signals are signals in the range:
BEL-10MHz to BEU +10 MHz, where BEL and BEU are the lower and upper edges of the operating band respectively.
The receiver performance degradation, in terms of signal to noise ratio, shall not exceed 1dB when the unwanted signal as specified in Table 5.2.1-7 is present.

Table 5.2.1-7: Test parameters for in-band blocking characteristics
	Interfering Signal
	In-band Frequency Range (MHz)
	Frequency offset from wanted carrier (MHz)
	Level (dBm)

	CW
	BEL-10MHz to BEU +10 MHz
	5
	-40




[bookmark: _Toc134703643]6	NR
[bookmark: _Toc134703644]6.1	Band plan and system parameters
Table 6.1-1: NTN L-/S-band n254
	NTN satellite operating band
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive
FDL,low   –  FDL,high 
	Duplex mode

	n254
	1610 – 1626.5 MHz
	2483.5 – 2500 MHz
	FDD

	NOTE: 	NTN satellite bands are numbered in descending order from n256.



Table 6.1-2: NTN L-/S-band n254 channel bandwidths 
	NTN satellite band
	SCS
kHz
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	

	n254
	15
	5
	10
	15
	

	
	30
	
	10
	15
	

	
	60
	
	10
	15
	



Table 6.1-3: NTN L-/S-band n254 applicable NR-ARFCN
	NTN satellite operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n254
	100
	322000 – <20> – 325300
	496700 – <20> – 500000

	NOTE :	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used.



Table 6.1-4: NTN L-/S-band n254 applicable SS raster entries
	NTN satellite operating band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n254
	15kHz
	Case A
	6215 – <1> – 6244

	NOTE :	SS Block pattern is defined in clause 4.1 in 3GPP TS 38.213 [7].




[bookmark: _Toc134703645]6.2	UE requirements
[bookmark: _Toc134703646]6.2.1	UE transmitter characteristics
[bookmark: _Toc134703647]6.2.1.1	Maximum output power
Table 6.2.1.1-1: NTN L-/S-band n254 Power Class
	NR satellite band
	Class 3 (dBm)
	Tolerance (dB)

	n254
	23
	±2

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 3 is default power class unless otherwise stated




[bookmark: _Toc134703539][bookmark: _Toc134703648]6.2.1.2	MPR/A-MPR
6.2.1.2.1	Maximum power reduction
Maximum power reduction for the NTN L-/S-band is the same as for other NTN bands, such as L-band n255 and S-band n256.
Table 6.2.1.2.1-1: Maximum power reduction (MPR) for power class 3.
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 3.51
	≤ 1.21
	≤ 0.21

	
	
	≤ 0.52
	≤ 0.52
	02

	
	Pi/2 BPSK w Pi/2 BPSK DMRS
	≤ 0.52
	 02
	02

	
	QPSK
	≤ 1
	0

	
	16 QAM
	≤ 2
	≤ 1

	
	64 QAM
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 3
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5

	NOTE 1:	Applicable for UE operating in TDD mode with Pi/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and if the IE powerBoostPi2BPSK is set to 1 and 40 % or less slots in radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. The reference power of 0 dB MPR is 26 dBm.
NOTE 2:	Applicable for UE operating in FDD mode, or in TDD mode in bands other than n40, n41, n77, n78 and n79 with Pi/2 BPSK modulation and if the IE powerBoostPi2BPSK is set to 0 and if more than 40 % of slots in radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. 




[bookmark: _Toc134703540][bookmark: _Toc134703649]6.2.1.3	Emission requirements and NS values
[bookmark: _Toc134703541][bookmark: _Toc134703650]6.2.1.4	UE co-existence requirements
Table 6.2.1.4-1: Requirements for spurious emissions for UE co-existence
	NR NTN satellite Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n254
	NR Band n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n24, n25, n26, n28, n29, n30, n34, n38, n39, n40, n41, n48, n50, n51, n53, n54, n65, n66, n67, n70, n71, n74, n75, n76, n77, n78, n85, n90, n91, n92, n93, n94, n100, n101, n105, n255, n256
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 31, 54, 72, 73, 87, 88, 103
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79, n104
	FDL_low
	-
	FDL_high
	-50
	1
	2



[bookmark: _Toc134703651]6.2.2	UE receiver characteristics
[bookmark: _Toc134703652]6.2.2.1	Reference sensitivity
[bookmark: _Toc134703653]6.2.2.2	In-band blocking
[bookmark: _Toc134703654]6.2.2.3	Out-of-band blocking
[bookmark: _Toc134703655]6.3	SAN requirements
There are no SAN RF specific requirements associated with this band.
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