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Introduction
[bookmark: _Hlk115189237]In RAN4#104e, 100MHz in-band PSD limited A-MPR was addressed in [2], and several agreements were captured in [1]. In this contribution we further discuss the 100MHz A-MPR for both in-band and OOB limited cases.
Discussion
In [1] several agreements were captured for 100MHZ A-MPR that are copied here:
· 100MHz A-MPR is studied for OOB emission for NS_28/30/31 channels at 5200, 5300 and 5520MHz
· NS_29: no 100MHz channels
· NS53: A-MPR is studied for 100MHz channels at 5995 and 6055MHz to meet -27dBm/MHz at frequencies < 5925 MHz. Other 100MHz full allocation channels can use MPR while 100MHz partial allocation channels have an A-MPR=Max(4 , MPR)
· NS54: A-MPR is studied for 100MHz channels at 5995 and 6055MHz to meet -27dBm/MHz at frequencies < 5925 MHz
· NS58: A-MPR is studied for the 100MHz channel at 5995MHz to meet -22dBm/MHz at frequencies < 5935 MHz
· NS59: all 100MHz channels can use MPR
· NS60: A-MPR is studied for the 100MHz channel at 5995, 6055MHz to meet -27dBm/MHz at frequencies < 5935 MHz and 7015, 7035, 7055 and 7075MHz to meet -27dBm/MHz at frequencies > 7125MHz. All other channels can use MPR
In band PSD for different waveforms and bandwidths
Based on the evaluation described in [2], Table 1 provides the in-band PSD for different waveforms and bandwidths at 20dBm max power that can be used to understand if MPR is sufficient to pass a given in-band PSD or if A-MPR is needed. Table 2 provides the MPR for QPSK and Pi/2 BPSK.
Table 1: Approximated in-band PSD at 20dBm vs NRBint0
	
	
	NRBperInt*2^Mu
	Full

	allocBW
	WF
	<6
	=6
	=7
	=8
	=9
	

	20
	CP+DFT
	101
	9.51
	9
	8.51
	8
	7.5

	40
	CP+DFT
	7
	6.5
	6
	5.5
	5
	4.5

	60
	CP+DFT
	5
	4.5
	na
	3.5
	na
	2.5

	80
	CP+DFT
	4
	3.5
	na
	2.5
	na
	1.5

	100
	CP+DFT
	3
	2.5
	na
	1.5
	na
	0.5

	
	
	NOTE 1: +0.5 for 100W00100


Table 2: PC5 MPR for lowest order modulations
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 1.5
	≤ 2.5

	
	QPSK
	≤ 1.5
	≤ 2.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 3.5



When integrating allocation factors shown in the two tables, it is possible to obtain an in-band PSD table at the MPR level rather than 20dBm. This results in Table 3.
Proposal: the following table is used to determine the cases that require A-MPR due to in-band PSD limitation.
Table 3: Approximated in-band PSD at MPR level vs NRBint0
	
	
	NRBperInt*2^Mu
	Full

	allocBW
	WF
	<6
	=6
	=7
	=8
	=9
	

	20
	DFT




	7.51
	71
	6.5
	61
	5.5
	6

	40
	
	4.5
	4
	3.5
	3
	2.5
	3

	60
	
	2.5
	2
	na
	1
	na
	1

	80
	
	1.5
	1
	na
	0
	na
	0

	100
	
	0.5
	0
	na
	-1
	na
	-1

	20
	CP




	6.51
	61
	5.5
	51
	4.5
	4

	40
	
	3.5
	3
	2.5
	2
	1.5
	1

	60
	
	1.5
	1
	na
	0
	na
	-1

	80
	
	0.5
	0
	na
	-1
	na
	-2

	100
	
	-0.5
	-1
	na
	-2
	na
	-3

	
	
	NOTE 1: +0.5 for 100W00100


100MHz A-MPR for NS that are only in-band PSD limited
For NS_59, there is no OOB requirement and in-band PSD is 5dBm/MHz. Based on Table 3: only 20MHz channel or sub-band BW requires A-MPR for DFT-s-OFDM full and interlace and some CP-OFDM partial. 100MHz CBW can be added without any specific change in the A-MPR table in 38.101-1.
For NS_29 since there are no feasible 100MHZ channels, there is no need to add 100MHz A-MPR
Proposal for NS_59 and NS_29 100MHz A-MPR: 
· The clause 6.2F.3.9 A-MPR for NS_59 in 38.101-1 is valid as is and 100MHz channels can be supported and added from Release 17.
· The clause 6.2F.3.3	A-MPR for NS_29 in 38.101-1 is valid as is and 100MHz channels cannot be supported. This can be added as a note in Release 17.
100MHz A-MPR for A few OOB limited cases
Herein, we are sharing our preliminary results for two out of band requirements which apply to the lowest 100MHz channel at 5995MHz:
· -27dBm/MHz at 20MHz offset applicable to NS53, 54 and 60 for n96
· -22dBm/MHz at 10MHZ offset applicable to NS58 in n102
In Table 4, we show the raw PA output results that compares the MPR limit to the NS53/54/60 and NS58 OOB emission requirements. The best and worst cases for WB operation are covered.
Table 4: Raw PA output power limit for MPR and a set of A-MPR for corner case 100MHz waveforms
	waveform
	MPR gating
	NS_53/54/60
	NS_58

	coding
	BW
	sub-bands
	type
	SEM
	ACL -27dB
	-27dBm/MHz @ 20MHz offset
	-22dBm/MHz @ 10MHz offset

	DFT
	100M
	11111
	full
	24.3
	24.6
	24.4
	25.2

	DFT
	100M
	11111
	1RB interlace
	23.7
	24
	23.2
	24.1

	DFT
	100M
	10000
	1RB interlace
	24.6
	24.2
	25.5
	24.3

	CP
	100M
	11111
	full
	23.0
	23.1
	23.1
	24

	CP
	100M
	11111
	1RB interlace
	23.3
	23
	22.5
	23.4

	CP
	100M
	10000
	1RB interlace
	23.7
	23.2
	25.1
	23.5



Observations:
· For fully allocated RBs and sub-bands, MPR is sufficient with -27dBm/MHz @ 20MHz offset following closely
· For 1RB interlace DFT-s-OFDM and full sub-bands MPR is sufficient for NS_58. However, for NS_53/54/60, A-MPR is needed with ~1dB higher than MPR
· For 1RB interlace CP-OFDM, and full sub-bands, MPR is sufficient with -27dBm/MHz @ 20MHz offset following closely
· For the worst case partial sub-band 1000, for NS53 and NS60, these are anyhow in-band PSD limited, but for NS54 there is no in-band PSD limitation and MPR is sufficient but marginal for NS58
· Based on this result only the first 100MHz channel may require A-MPR for NS53/54/60

Proposal: 
· MPR is sufficient for all 100MHz channels waveforms for NS_58
· For NS53/54/60 MPR is sufficient for all complete sub-band cases except for DFT 1RB interlace where A-MPR must be further evaluated
· For NS53 and NS60, 1000 sub-band allocation is in-band PSD limited
· For NS54 partial sub-bands should not need A-MPR based on CP and DFT 1000 cases.
Conclusions
In this contribution, we address the in-band PSD for different cases and provide the following table as a tool to determine which cases may require A-MPR.

Proposal: the following table is used to determine the cases that require A-MPR due to in-band PSD limitation.
Table 3: Approximated in-band PSD at MPR level vs NRBint0
	
	
	NRBperInt*2^Mu
	Full

	allocBW
	WF
	<6
	=6
	=7
	=8
	=9
	

	20
	DFT




	7.51
	71
	6.5
	61
	5.5
	6

	40
	
	4.5
	4
	3.5
	3
	2.5
	3

	60
	
	2.5
	2
	na
	1
	na
	1

	80
	
	1.5
	1
	na
	0
	na
	0

	100
	
	0.5
	0
	na
	-1
	na
	-1

	20
	CP




	6.51
	61
	5.5
	51
	4.5
	4

	40
	
	3.5
	3
	2.5
	2
	1.5
	1

	60
	
	1.5
	1
	na
	0
	na
	-1

	80
	
	0.5
	0
	na
	-1
	na
	-2

	100
	
	-0.5
	-1
	na
	-2
	na
	-3

	
	
	NOTE 1: +0.5 for 100W00100



We further investigated cases that do not need A-MPR for OOB limits and make the following proposal.
Proposal for NS_59 and NS_29 100MHz A-MPR: 
· The clause 6.2F.3.9 A-MPR for NS_59 in 38.101-1 is valid as is and 100MHz channels can be supported and added from Release 17.
· The clause 6.2F.3.3	A-MPR for NS_29 in 38.101-1 is valid as is and 100MHz channels cannot be supported. This can be added as a note in Release 17.

Finally, we also examined several OOB emission cases.

Proposal: 
· MPR is sufficient for all 100MHz channels waveforms for NS_58
· For NS53/54/60 MPR is sufficient for all complete sub-band cases except for DFT 1RB interlace where A-MPR must be further evaluated
· For NS53 and NS60, 1000 sub-band allocation is in-band PSD limited
· For NS54 partial sub-bands should not need A-MPR based on CP and DFT 1000 cases.
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