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1	Introduction 
After the RAN#86 meeting, the Rel-17 WI was approved that aimed at enabling the 5G/NR radio access technology for non-terrestrial satellite deployments. One of the WI objectives was to define and introduce the corresponding bands into the 3GPP specifications. The outcome of these discussions was two NTN bands – L-band and S-band – which were added as bands n255 and n256, respectively, to the Rel-17 core specifications. However, already that time it was noted that there exist other satellite deployments that use mixed L-/S-band pairing, whereupon the UL part is one the L-band, while the DL part is one the S-band. To limit the overall workload in Rel-17, it was decided by RAN WG4 to focus on L- and S-bands with the common understanding that other potential NTN bands should follow the "normal" process of submitting a new spectrum WI. So, during the RAN#98 meeting a new Rel-18 NTN spectrum WI was agreed with the objective of adding support for a new NTN band where the UL is on the L-band and the DL is on the S-band.
This contribution presents summarised A-MPR values for the NTN L-/S-band. 



2	Text proposal for TR 38.741
---------- TEXT PROPOSAL BEGIN ---------

6.2.1.2.x	Harmonised A-MPR values
Tables 6.2.1.2.x-1-6.2.1.2.x-3 below present "harmonised" A-MPR values for 5, 10 and 15MHz channels at reference frequencies considered for the power back-off simulations and measurements. For the sake of simplicity only "full" RB allocation cases are used to compare results from different sources. 

Table 6.2.1.2.x-1: Harmonised A-MPR values for the 5MHz channel.
	
	5MHz channel center frequency

	
	1612.5MHz
	1613.9MHz
	1615.5MHz
	1620.5MHz
	1622.4MHz
	1624MHz

	
	CP
QP
	DFT
	CP
QP
	DFT
	CP
QP
	DFT
	CP
QP
	DFT
	CP
QP
	DFT
	CP
QP
	DFT

	
	
	QP
	PI
	
	QP
	PI
	
	QP
	PI
	
	QP
	PI
	
	QP
	PI
	
	QP
	PI

	
	ETSI regulatory domain

	#1
	6
	3.5
	2.5
	4
	2.5
	1
	3
	1
	0.5
	3
	1
	0.5
	3
	1
	1
	3
	1.5
	1.5

	#2
	6
	4
	3
	-
	-
	-
	3
	1.5
	0.1
	3
	0.8
	-
	-
	-
	-
	3
	1.2
	0.7

	#3
	5.5
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	=>
	6
	4
	3
	4
	2.5
	1
	
	
	
	
	
	
	3
	1
	1
	3
	1.5
	1.5

	
	FCC regulatory domain

	#1
	6
	3.5
	2.5
	4
	2.5
	1
	3
	1
	0.5
	3
	1
	0.5
	
	
	
	3
	1
	0.5

	#3
	5.5
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	=>
	6
	4
	3
	4
	2.5
	1
	
	
	
	
	
	
	
	
	
	3
	1
	0.5




Table 6.2.1.2.x-2: Harmonised A-MPR values for the 10MHz channel.
	
	10MHz channel center frequency

	
	1615MHz
	1620MHz
	1621.5MHz

	
	CP-OFDM
QPSK
	DFT-s-OFDM
	CP-OFDM
QPSK
	DFT-s-OFDM
	CP-OFDM
QPSK
	DTT-s-OFDM

	
	
	QPSK
	PI/2 BPSK
	
	QPSK
	PI/2 BPSK
	
	QPSK
	PI/2 BPSK

	
	ETSI regulatory domain

	#1
	12.5
	7
	6
	4
	3
	2
	4
	2.5
	2

	#2
	7.5
	5
	3.5
	
	
	
	4.5
	2.5
	2

	#3
	7
	5
	
	
	
	
	
	
	

	=>
	9
	6
	4
	4.5
	3
	2
	4.5
	2.5
	2

	
	FCC regulatory domain

	#1
	12.5
	7
	6
	4
	2
	1.5
	3
	2
	1.5

	#3
	7
	5
	
	
	
	
	
	
	

	=>
	9
	6
	4
	4
	2
	1.5
	3
	2
	1.5





Table 6.2.1.2.x-3: Harmonised A-MPR values for the 15MHz channel.
	
	15MHz channel center frequency

	
	1617.5MHz
	1619MHz

	
	CP-OFDM
QPSK
	DTF-s-OFDM
	CP-OFDM
QPSK
	DTF-s-OFDM

	
	
	QPSK
	PI/2 BPSK
	
	QPSK
	PI/2 BPSK

	
	ETSI regulatory domain

	#1
	13.5
	11.5
	11.5
	11
	9.5
	7.5

	#2
	7.5
	5
	6.5
	7
	4.5
	3.5

	#3
	8.5
	5.5
	
	
	
	

	=>
	10
	7
	6.5
	9
	6
	5.5

	
	FCC regulatory domain

	#1
	13.5
	9.5
	9
	11
	8.5
	6

	#3
	8.5
	5.5
	
	
	
	

	=>
	10
	7
	6.5
	9
	6
	5.5






[bookmark: _Toc134703540][bookmark: _Toc134703649][bookmark: _Toc145660334]6.2.1.x	NS values and associated A-MPR 
For the 5MHz channel, Figure 6.2.1.x -1 below presents a graphical summary of the required power back-off values for different 5MHz channels: 
-	The 5MHz channel right at the lower edge of the band requires power back-off even for small RB allocations irrespective of the fact whether it is FCC or ETSI regulations. If the channel is shifted by 1.4MHz, then at least small RB allocations will not require power back-off exceeding baseline MPR requirements. Shifting the 5MHz channel beyond the 1615.7MHz centre frequency results in no A-MPR at all. 
-	As for the upper edge of the band, the 5MHz channel under the FCC regulations will not require any additional A-MPR requirements even if it is right at the edge because there are no out-of-band emission requirements for the upper frequencies. However, with the ETSI regulations we will need to provide offset of 1.6MHz, upon which we will not be exceeding baseline MPR requirements.  
-	Because of the same regulations for the lower frequencies, A-MPR values can be the same for NS_03N (FCC) and NS_04N (ETSI lower range) at centre frequencies 1612.5 <= fc < 1615.7MHz. Furthermore, it is possible to split A-MPR values into two regions – 1612.5 <= fc < 1613.9MHz and 1613.9 <= fc < 1615.7MHz – whereupon the second region will not require A-MPR for small RB allocations.
-	There is no need for A-MPR for NS_03N (FCC) at centre frequencies above 1615.7MHz, but NS_05N (ETSI upper range) requires A-MPR for center frequencies at 1622.4 < fc <= 1624MHz.

[image: ]
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Figure 6.2.1.x-1: Summary of required power back-off regions for the 5MHz channel for FCC (top) and ETSI (bottom) regulations.
For the 10MHz channel:
-	For the channel right at the lower edge of the band, A-MPR might be needed even for small RB allocations at the channel edges because of the strict out-of-band emission requirements. Shifting the channel farther away from the lower edge basically improves A-MPR with the switching point at the centre frequency of around 1620.1MHz (i.e. 1.4MHz offset from the upper edge), after which at least for the ETSI requirements emission requirements from the upper frequencies start influencing allocations at the channel’s upper edge. Based on that A-MPR values can be considered the same for NS_03N (FCC) and NS_05N (ETSI) for the centre frequencies at 1615 <= fc < 1620.1MHz.
-	For the channel right at the upper edge of the band, A-MPR is generally not needed for small allocations under the FCC regulations, which is reflected in the corresponding A-MPR for NS_03 for the channel at 1621.5MHz. However, with NS_05N (ETSI) A-MPR is still required because of the out-of-band emission requirements for upper frequencies.  
-	As can be seen from Figure 6.2.1.x-2 below, the only major difference between the FCC and ETSI A-MPR regions is that the former can have optimised 10MHz channel placed right at the upper edge of the band. 
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Figure 6.2.1.x-2: Summary of required power back-off regions for the 10MHz channel for FCC (top) and ETSI (bottom) regulations.

For the 15MHz channel, more or less same A-MPR is needed for NS_03N (FCC) and NS_05N (ETSI) irrespective of the fact where exactly the channel is configured and whether it is under the FCC or ETSI regulations.
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Figure 6.2.1.x-3: A-MPR regions for NS_03N (5, 10 and 15MHz channels).

Table 6.2.1.x-1: A-MPR values for NS_03N (FCC)
	Channel BW
	Carrier Center Frequency
	RB_start*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	5MHz
	1612.5 <= fc < 1613.9
	<= 0.36
	<= 0.36
	A1

	
	
	
	>= 2.88
	A2

	
	1613.9 <= fc < 1615.7
	
	>= 3.24
	A3

	10MHz
	1615 <= fc < 1620.1
	<= 1.8
	<= 5.04
	A4

	
	
	<= 1.8
	> 5.04
	A5

	
	
	> 7.2 
	> 0
	A6

	
	
	> 1.8
	>= 2.88
	A2

	
	1620.1 <= fc < 1621.5
	
	<= 6.48
	A6

	
	
	<= 0.36
	<= 0.36
	A1

	
	fc = 1621.5
	
	>= 7.2
	A1

	15MHz
	all
	<= 3.6
	<= 5.04
	A4

	
	
	<= 3.6
	> 5.04
	A5

	
	
	> 10.44
	
	A6

	
	
	> 3.6
	>= 4.32
	A2



	
	Modulation
	A1
	A2
	A3
	A4
	A5
	A6

	DFT-s-OFDM
	Pi/2 BPSK
	[2.5]
	[3.0]
	[1.0]
	[4.0]
	[6.5]
	[1.5]

	
	QPSK
	[2.5]
	[4.0]
	[2.5]
	[6.0]
	[7.0]
	[2.0]

	
	16QAM
	[2.5]
	[4.0]
	[2.5]
	[6.0]
	[7.0]
	[2.0]

	
	64QAM
	
	[4.0]
	[2.5]
	[6.0]
	[7.0]
	[2.0]

	
	256QAM
	
	
	
	
	
	

	CP-OFDM
	QPSK
	[3.5]
	[6.0]
	[4.0]
	[8.0]
	[10.0]
	[4.0]

	
	16QAM
	[3.5]
	[6.0]
	[4.0]
	[8.0]
	[10.0]
	[4.0]

	
	64QAM
	[3.5]
	[6.0]
	[4.0]
	[8.0]
	[10.0]
	[4.0]

	
	256QAM
	
	[6.0]
	
	[8.0]
	[10.0]
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Figure 6.2.1.x-4: A-MPR regions for NS_04N (5MHz channels).

Table 6.2.1.x-2: A-MPR values for NS_04N (ETSI lower sub-range)
	Channel BW
	Carrier Center Frequency
	RB_start*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	5MHz
	1612.5 <= fc < 1613.9
	<= 0.36
	<= 0.36
	A1

	
	
	
	>= 2.88
	A2

	
	1613.9 <= fc < 1615.7
	
	>= 3.24
	A3



	
	Modulation
	A1
	A2
	A3

	DFT-s-OFDM
	Pi/2 BPSK
	[2.5]
	[3.0]
	[1.0]

	
	QPSK
	[2.5]
	[4.0]
	[2.5]

	
	16QAM
	[2.5]
	[4.0]
	[2.5]

	
	64QAM
	
	[4.0]
	[2.5]

	
	256QAM
	
	
	

	CP-OFDM
	QPSK
	[3.5]
	[6.0]
	[4.0]

	
	16QAM
	[3.5]
	[6.0]
	[4.0]

	
	64QAM
	[3.5]
	[6.0]
	[4.0]

	
	256QAM
	
	[6.0]
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Figure 6.2.1.x-5: A-MPR regions for NS_05N (5, 10 and 15MHz channels).

Table 6.2.1.x-3: A-MPR values for NS_05N (ETSI upper sub-range)
	Channel BW
	Carrier Center Frequency
	RB_start*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	5MHz
	1622.4 < fc <= 1624
	<= 3.6
	> 0.36
	A3

	
	
	
	>= 2.88
	A1

	10MHz
	1615 <= fc < 1620.1
	<= 1.8
	<= 5.04
	A4

	
	
	<= 1.8
	> 5.04
	A5

	
	
	> 7.2 
	> 0
	A6

	
	
	> 1.8
	>= 2.88
	A2

	
	1620.1 <= fc <= 1621.5
	
	<= 7.2
	A6

	
	
	<= 0.36
	<= 0.36
	A1

	
	
	> 7.2
	> 0
	A6

	15MHz
	all
	<= 3.6
	<= 5.04
	A4

	
	
	<= 3.6
	> 5.04
	A5

	
	
	> 10.44
	
	A6

	
	
	> 3.6
	>= 4.32
	A2



	
	Modulation
	A1
	A2
	A3
	A4
	A5
	A6

	DFT-s-OFDM
	Pi/2 BPSK
	[1.5]
	[5.0]
	[1.5]
	[6.5]
	[6.5]
	[2.0]

	
	QPSK
	[1.5]
	[5.0]
	[1.5]
	[6.5]
	[7.0]
	[2.5]

	
	16QAM
	[1.5]
	[5.0]
	[1.5]
	[6.5]
	[7.0]
	[2.5]

	
	64QAM
	
	[5.0]
	
	[6.5]
	[7.0]
	[2.5]

	
	256QAM
	
	
	
	
	
	

	CP-OFDM
	QPSK
	[3.0]
	[6.5]
	
	[8.0]
	[10.0]
	[4.5]

	
	16QAM
	[3.0]
	[6.5]
	
	[8.0]
	[10.0]
	[4.5]

	
	64QAM
	[3.0]
	[6.5]
	
	[8.0]
	[10.0]
	[4.5]

	
	256QAM
	
	[6.5]
	
	[8.0]
	[10.0]
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