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1	Introduction
This contribution builds on results that were presented in [1]. Some of the content of [1] is re-produced here for convenience.
2	Discussion
2.1	A-MPR concept
For CA_n48B lower/higher A-MPR regions are proposed similarly as for CA_48C.
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Figure 1: High and low A-MPR scenarios illustrated.
2.2	Simulation Results
2.3.1	Comparison of modulation type
[image: ][image: ]
[image: ][image: ]
Figure 3: Comparison of modulation type CP-OFDM (non-contiguous RA)
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Figure 4: Comparison of modulation type DFT-s-OFDM (non-contiguous RA)
Observation 1: As can be seen from Figures 3 and 4 modulation type does not in-practise effect to A-MPR when aggregated BW is the same.
2.3.2	Comparison of SCS
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Figure 5: Comparison of SCS (15, 30, 60 kHz) CP-OFDM (non-contiguous RA)

Observation 2: As can be seen from Figure 5 scs does not in-practise effect to A-MPR when aggregated BW is the same.
2.4	Comparison of results

Maximum A-MPR per CC combination is collected in Table 4 and Figure 5. Color coding is used to highlight what is the main reason for A-MPR. Further, yellow and green colors separate A-MPR ranges from 2 to 3.5 dB and from 4 to 6.5 dB when limiting factor is fifth order regrowth.
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Table 4: max A-MPR
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	-40
	
	
	
	
	
	
	
	

	 
	regrowth3
	-40
	max A-MPR

	 
	regrowth5 
	-40
	Edge allocation
	Mid-band allocation

	 
	
	
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	CC BW
	CC BW
	aggregated BW
	non-cont RA
	Cont RA
	non-cont RA
	Cont RA
	non-cont RA
	Cont RA
	non-cont RA
	Cont RA

	5
	10
	15
	10
	4
	10,5
	4,5
	10
	2
	10,5
	2,6

	10
	5
	15
	10
	4,5
	10,5
	4,5
	10
	2,5
	10,5
	2,8

	5
	15
	20
	10
	6
	10,5
	6,5
	10
	2,5
	10,5
	2,8

	15
	5
	20
	10
	6
	10,5
	6,5
	10
	2,5
	10,5
	2,8

	10
	10
	20
	10,5
	6,5
	11
	6,5
	10,5
	3
	11
	3

	5
	20
	25
	16,5
	8,5
	17
	9
	10
	3
	10,5
	3

	20
	5
	25
	16,5
	8,5
	17
	8,5
	10
	2,5
	10,5
	3

	10
	15
	25
	16,5
	8,5
	17
	9
	10
	3
	10,5
	3,5

	15
	10
	25
	16,5
	8,5
	17
	8,5
	10
	3,5
	10,5
	3,5

	10
	20
	30
	16,5
	8,5
	17
	9
	10,5
	3
	10,5
	3,5

	20
	10
	30
	16,5
	8,5
	17
	9
	10
	3,5
	10,5
	3,5

	15
	15
	30
	16,5
	8,5
	17
	9
	10
	3,5
	10,5
	3,5

	15
	20
	35
	16,5
	8,5
	17
	9
	10
	3,5
	10,5
	3,5

	20
	15
	35
	16,5
	8,5
	17
	9
	10
	3,5
	11
	3,5

	20
	20
	40
	16,5
	9
	17
	9
	10,5
	3,5
	10,5
	3,5
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Figure 5: QPSK Edge and Lower A-MPR plots for all aggregated bandwidths


2.5	How to write A-MPR
Proposal is to define A-MPR as four different types similarly as LTE CA_48C.
· Low A-MPR range contiguous allocation (center of the band scenario)
· High A-MPR range non-contiguous allocation (edge of the band scenario)
· Low A-MPR range non-contiguous allocation (center of the band scenario)
· High A-MPR range contiguous allocation (edge of the band scenario)
In order to define the AMPR, the following parameters are applied to consider the CC-wise allocations and SCSs
· LCRB = LCRB1*2mu1 + LCRB2*2mu2,
· RBStart =	{RBStart1*2mu1, LCRB1 > 0;
NRB1*2mu1 + RBStart2*2mu2, LCRB1 = 0},
· NRB_agg = NRB1*2mu1 + NRB2*2mu2,
where mu1 = log2(SCS1 / 15 kHz) and mu2 = log2(SCS2 / 15 kHz).
2.5.1	Low A-MPR range contiguous allocation (center of the band scenario)
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Figure 6: Low A-MPR range contiguous allocation

Lower A-MPR range FOR ALL modulations and scs where
Lower A-MPR range is when Fedge, high + BWChannel_CA ≤ 3710 MHz or Fedge, low - BWChannel_CA ≤ 3540 MHz
if allocation is inner1 then A-MPR = 0 dB
where Inner1 is defined as
RBStart,Low = max(1, floor(LCRB/2))
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x.
RBStart,High = NRB_agg – RBStart,Low – LCRB
The RB allocation is an Inner RB allocation if the following conditions are met
RBStart,Low  ≤  RBStart  ≤  RBStart,High, and
LCRB  ≤  ceil(NRB_agg /2)
else
if allocation is inner2 then A-MPR = 2 dB 
where Inner2 is defined as
RBStart,Low = max(1, floor(LCRB/6))
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x.
RBStart,High = NRB_agg – RBStart,Low – LCRB
The RB allocation is an Inner RB allocation if the following conditions are met
RBStart,Low  ≤  RBStart  ≤  RBStart,High, and
LCRB  ≤  ceil(3NRB_agg /4)
else
A-MPR=3.5 dB
2.5.2	High A-MPR range contiguous allocation (Edge of the band scenario)
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Figure 7: High A-MPR range contiguous allocation

Higher A-MPR range FOR ALL modulations and scs 
A-MPR = 0 dB in region R.
Boundaries of region R: 
A: RBStart = NRB_agg /4
B: LCRB = NRB_agg/4
C: RBStart = NRB_agg 3/4  LCRB
Region condition:
R: NRB_agg /4 < RBStart < NRB_agg 3/4  LCRB  AND LCRB < NRB_agg/4
Outside region R,
when BWagg ≤ 20 MHz, A-MPR = 7 dB or
when BWagg > 20 MHz, A-MPR = 9 dB.

2.5.3	Low A-MPR range non-contiguous allocation (center of the band scenario)
[image: ]
Figure 8: Low A-MPR range non-contiguous allocation all CH BWs
A = NRB_alloc / NRB_agg
A-MPR= 	11.00;         			0.00 <= A <= 0.10
11.75 - 7.50 A; 		0.10 < A <= 0.90
5.00;           			0.90 < A <= 1.00
2.5.4	High A-MPR range non-contiguous allocation (edge of the band scenario)
[image: ]
Figure 9: High A-MPR range non-contiguous allocation up to 20 MHz aggregated BW
A = NRB_alloc / NRB_agg
A-MPR= 		11.00;           			0.00 <= A <= 0.10
11.60  - 6.00 A; 		0.10 < A <= 0.60
8.00;           			0.60 < A <= 1.00

[image: ]
Figure 10: High A-MPR range non-contiguous allocation  20 MHz < aggregated BW  ≤ 40 MHz
A = NRB_alloc / NRB_agg
A-MPR= 		18.00 - 13.33 A; 		0.00 <= A <= 0.30
15.71  - 5.71 A; 		0.30 < A <= 1.00

3	Conclusion
We propose to define CA_n48B A-MPR as presented in 2.5.1…2.5.4.
4	Reference
[1] R4-2000520, CA_n48B A-MPR, Nokia, RAN4#94-e
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