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1. Introduction
In this document, we present simplification and add missing A-MPR for n48.
2. Discussion
2.1. Removing 5MHz, 10MHz rows

No A-MPR is required for 5MHz and 10MHz channel bandwidths as shown by simulation and measurement. The A-MPR rows are removed.
2.2. Adding missing AMPR for 15MHz and 10MHz
2.2.1.  Missing AMPR at RF band edges
To align with TS36.101, we add missing A-MPR for LCRB > 60RB for 15K SCS, which corresponds to an allocation of 10.8MHz for both 15MHz and 20MHz channel bandwidths. This AMPR is added only for channels at the RF band edges since the 36.101 and 38.101 additional spurious requirement is the same only for this carrier position. The missing AMPR is shown in the triangles as A3, A5 regions for 15, 20MHz at both RF band edges.
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[image: image1.png]Table 6.2.4-22: A-MPR for "NS_27"
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2.2.2.  Missing AMPR in the low AMPR region
We also note that IM5 emission must avoid -40dBm/MHz, so small back-off is required in the region where the channel bandwidth is between the RF band edge and the frequency where IM5 emission avoids the tight emission limit. 2dB AMPR is required. One can show that the maximum allocation size for IM5 emission missing the -40dBm/MHz region in the given low AMPR region is (10MHz+CBW)/2. See. Figure 1. The actual allocation size is determined by the 2,3,5 factor rule for which valid LCRB exists as well as some implementation. See Table 1.
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Figure 1: Maximum Allocation for no IM5 reach

Table 1: Maximum Allocation size for IM5 to miss -40dBm/MHz region
	Channel Bandwidth, MHz
	-40dBm/MHz Edge, MHz
	Channel Edge, MHz
	Fc, MHz for low AMPR start
	Maximum Allocation, MHz
	Actual Allocation, MHz
	AMPR, dB

	15
	3530
	3555
	3562.5
	12.5
	11.52
	2



	20
	
	3560
	3570
	15
	14.4
	

	40
	
	3580
	3600
	40
	20
	


2.3.  Adding missing AMPR for 40MHz

To align with TS36.101 CA_48C, we need to add AMPR as discussed in [2]. This AMPR is only at the RF band edges. We show this as A1, A2 regions in the figure. 
Also, the following corrections had to be made in [2].

1. RBstart value was in wrong column for CBW at lower band edge

2. RBend value was in wrong column for CBW at higher band edge
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2.4. Removing Note 1 and Note 2

To ease implementation and reduce table complexity, notes 1 and 2, which were the variable frequency thresholds for counter IM5 reach, are removed and replaced by the single RBstart and RBend values. AMPR is simply applied with this simple threshold.

Note 1: <[(3530M-Fc)+5*BW/2]/5, Fc<3567.5M for BW=15M, Fc<3580M for BW=20M, Fc<3625M for BW=40M

Note 2: > NRB*12*SCS -[(Fc-3720M)+5*BW/2]/5, Fc>3682.5M for BW=15M, Fc>3670M for BW=20M, Fc>3625M for BW=40M

[image: image9.emf]Removing Notes

Rbstart Rbend

BW Fc_note1 Note 1 Rbstart F_Rbstart NRB SCS Fc_note2 Note 2 Rbend F_Rbend

15M 15 3562.5 1 6 1.08 79 0.015 3687.5 -1 73 13.14

20M 20 3570 2 12 2.16 106 0.015 3680 -2 94 16.92

40M 40 3600 6 34 6.12 216 0.015 3650 -6 182 32.76


2.5. Updated Proposal
6.2.3.15
A-MPR for NS_27

Table 4: A-MPR for NS_27
	Channel Bandwidth, MHz
	Carrier Centre Frequency, Fc, MHz
	Region A
	Region B

	
	
	RBstart*12*SCS
	RBend*12*SCS
	LCRB*12*SCS
	A-MPR
	LCRB*12*SCS
	A-MPR

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	15 MHz
	3557.5 ≤ FC < 3562.5
	<1.8MHz
	
	
	A3
	≥10.8MHz
	A3

	
	3687.5 < FC ≤ 3692.5
	>11.52 MHz
	
	
	
	
	

	15 MHz
	3562.5 ≤ FC < 3567.5
	≤1.08 MHz
	
	<1.44MHz
	A4
	≥11.52MHz
	[2]

	
	3682.5 < FC ≤ 3687.5
	
	≥13.22MHz
	
	
	
	

	20 MHz
	3560 ≤ FC < 3570
	<3.6MHz
	
	
	A5
	≥10.8MHz
	A5

	
	3680 < FC ≤ 3690
	>12.96MHz
	
	
	
	
	

	20 MHz
	3570 ≤ FC < 3580
	≤2.16 MHz
	
	<1.44MHz
	A6
	≥14.4MHz
	[2]

	
	3670 < FC ≤ 3680
	
	≥16.92
	
	
	
	

	40 MHz
	3570 ≤ FC < 3600
	<11.34M
	
	
	A7
	
	

	
	
	≥11.34MHz, 

≤31.0MHz
	
	≥18MHz
	A2
	
	

	
	
	
	
	<18MHz
	A1
	
	

	
	
	>31.0MHz
	
	<1.8MHz
	A7
	
	

	
	3650 < FC ≤ 3680
	
	>24.48MHz
	
	
	
	

	
	
	
	≤24.48MHz, ≥6.48MHz
	≥18MHz
	A2
	
	

	
	
	
	
	<18MHz
	A1
	
	

	
	
	
	<6.48MHz
	<1.8MHz
	A7
	
	

	40 MHz
	3600 ≤ FC ≤ 3650
	≤6.12 MHz
	
	<1.44MHz
	A8
	 >[20]MHz
	 [2]

	
	
	
	≥ 32.76
	
	
	
	

	



Table 5: A-MPR for modulation and waveform type

	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5
	A6
	A7
	A8

	
	Outer
	Outer
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM 
	PI/2 BPSK
	[4.5]
	[6]
	4
	4
	4
	4
	10.5
	4

	
	QPSK
	[4.5]
	[6]
	4
	4
	4
	4
	10.5
	4

	
	16 QAM
	[4.5]
	[6]
	5
	4
	5
	4
	11
	4

	
	64 QAM
	[4.5]
	[6]
	5
	4
	5
	4
	11
	4

	
	256 QAM
	
	[6]
	
	
	
	
	11
	

	CP-OFDM 
	QPSK
	[5.5]
	[7]
	6
	4
	6
	4
	11.5
	4

	
	16 QAM
	[5.5]
	[7]
	6
	4
	6
	4
	11.5
	4

	
	64 QAM
	[5.5]
	[7]
	6
	4
	6
	4
	11.5
	4

	
	256 QAM
	
	[7]
	
	
	
	
	11.5
	

	NOTE 1:   The backoff applied is max (MPR, A-MPR) where MPR is defined in Table 6.2.2-1

NOTE 2:
Outer and inner allocations are defined in clause 6.2.2


3. Conclusion
Proposal: Use A-MPR table as shown in Table 4 and 5 ins section 2.2.4
Reference:
[1] R4-1901927, “n48 A-MPR”, Qualcomm, RAN4#90
[2] R4-1902144, “TP to TR TR 36.716-01-01: A-MPR for CA_48C”, Nokia, RAN4#90
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