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1. Introduction
In this document, we present slight update for n28 AMPR for NS_17 and explicitly propose AMPR in 38.101-2 for NS_17 and NS_18.
2. Discussion
In Busan, various contributions [1] [2] [3] were made to discuss how to handle n28 A-MPR. In general, it was agreed to use existing LTE MPR+A-MPR as the total back-off. In the current TS [4], one must follow a somewhat indirect or complicated procedure to calculate the A-MPR with some assumptions that may not be obviously very clear and could lead to some confusion or mis-interpretation. Tables 1,2 and 3 were generated as a convenience to show the result of procedure. To calculate the total back-off:
· For DFT-s-OFDM inner and outer, take the maximum of [AMPR (Table 6.2.4-1) + MPR (Table 6.2.3-1) of 36.101, AMPR in Table 6.2.3-1 in 38.101]
· For CP-OFDM inner and outer, add MPR + A-MPR in 38.101 
· NS_17 Inner RB allocations for DTS-s-OFDM pi/2 BPSK and QPSK get 0dB A-MPR (See last column of Table 1)
Observation 1: Referring to both 36.101 TS and 38.101 TS specifications to get AMPR is open to mis-interpretation
Proposal 1: Remove reference to 36.101 for MPR and A-MPR and specify A-MPR explicitly in 38.101-1 as shown in Table 5.
Table 1: A-MPR for NS_17 (5M and 10M)
	
	36.101
	38.101
	38.101
	38.101

	Modulation/Waveform
	MPR
	AMPR
	MPR+AMPR
	MPR
	AMPR
	MPR+AMPR

	
	
	
	
	Outer
	Inner
	Table 6.2.3-1
	Outer
	Inner

	DFT-s-OFDM PI/2 BPSK
	1
	0
	1
	0.5
	0
	[1]
	[1]
	1 -> 0

	DFT-s-OFDM QPSK
	1
	0
	1
	1
	0
	[1]
	[1]
	1 -> 0

	DFT-s-OFDM 16 QAM
	2
	0
	2
	2
	1
	[1]
	[2]
	[2]

	DFT-s-OFDM 64 QAM
	3
	0
	3
	2.5
	2.5
	[1]
	[3]
	[3]

	DFT-s-OFDM 256 QAM
	5
	0
	5
	4.5
	4.5
	[1]
	[5]
	[5]

	CP-OFDM QPSK
	
	
	
	3
	1.5
	[1]
	[4]
	[2.5]

	CP-OFDM 16 QAM
	
	
	
	3
	2
	[1]
	[4]
	[3]

	CP-OFDM 64 QAM
	
	
	
	3.5
	3.5
	[1]
	[4.5]
	[4.5]

	CP-OFDM 256 QAM
	
	
	
	6.5
	6.5
	[1]
	[7.5]
	[7.5]


Table 1: A-MPR for NS_18 (5M)

	
	36.101
	38.101
	38.101
	38.101

	Modulation/Waveform
	MPR
	AMPR
	MPR+AMPR
	MPR
	AMPR
	MPR+AMPR

	
	
	
	
	Outer
	Inner
	Table 6.2.3-1
	Outer
	Inner

	DFT-s-OFDM PI/2 BPSK
	1
	1
	2
	0.5
	0
	2
	2
	2 

	DFT-s-OFDM QPSK
	1
	1
	2
	1
	0
	2
	2
	2 

	DFT-s-OFDM 16 QAM
	2
	1
	3
	2
	1
	2
	3
	3

	DFT-s-OFDM 64 QAM
	3
	1
	4
	2.5
	2.5
	2
	4
	4

	DFT-s-OFDM 256 QAM
	5
	1
	6
	4.5
	4.5
	2
	6
	6

	CP-OFDM QPSK
	
	
	
	3
	1.5
	2
	5
	3.5

	CP-OFDM 16 QAM
	
	
	
	3
	2
	2
	5
	4

	CP-OFDM 64 QAM
	
	
	
	3.5
	3.5
	2
	5.5
	5.5

	CP-OFDM 256 QAM
	
	
	
	6.5
	6.5
	2
	8.5
	8.5


Table 1: A-MPR for NS_18 (10M, 15M, 20M)

	
	36.101
	38.101
	38.101
	38.101

	Modulation/Waveform
	MPR
	AMPR
	MPR+AMPR
	MPR
	AMPR
	MPR+AMPR

	
	
	
	
	Outer
	Inner
	Table 6.2.3-1
	Outer
	Inner

	DFT-s-OFDM PI/2 BPSK
	1
	4
	5
	0.5
	0
	5
	5
	5 

	DFT-s-OFDM QPSK
	1
	4
	5
	1
	0
	5
	5
	5 

	DFT-s-OFDM 16 QAM
	2
	4
	6
	2
	1
	5
	6
	6

	DFT-s-OFDM 64 QAM
	3
	4
	7
	2.5
	2.5
	5
	7
	7

	DFT-s-OFDM 256 QAM
	5
	4
	9
	4.5
	4.5
	5
	9
	9

	CP-OFDM QPSK
	
	
	
	3
	1.5
	5
	8
	6.5

	CP-OFDM 16 QAM
	
	
	
	3
	2
	5
	8
	7

	CP-OFDM 64 QAM
	
	
	
	3.5
	3.5
	5
	8.5
	8.5

	CP-OFDM 256 QAM
	
	
	
	6.5
	6.5
	5
	11.5
	11.5


We note in Table 1, the 38.101 AMPR values are in square brackets, possibly noting uncertainty of single or dual type filter [5]. 
2.1. Assumption of single filter

With a single filter assumption with no rejection for emission region defined from NS_17, we show simulation (Appendix) and measurement results that indicate that slightly more back-off is required for the 10MHz BW. For example, the IMD region and 4FMOD region can get AMPR for the 2nd RB position from the edges due to lower guard band in NR, which is lowered from 500KHz to 312.5KHz for 10MHz BW. Also, there is some added regrowth AMPR in IM5 region. The highlighted values in Table 4 require a 1.5dB increase for regrowth and IMD regions respectively. Additionally, for NS_18, for 5MHz BW, we find no AMPR is required for inner RB allocations as highlighted and shown in Table 5.
Table 4: A-MPR for NS_17
	Modulation
	A-MPR (5MHz, 10MHz)

	
	Outer RB allocations
	Inner RB allocations3
RBstart ≤ 2 or RBstart > 47

LCRB ≤ 6

	DFT-s-OFDM PI/2 BPSK
	≤ 2.5
	≤ 2.5

	DFT-s-OFDM QPSK
	≤ 2.5
	≤ 2.5

	DFT-s-OFDM 16 QAM
	≤ 3
	≤ 2.5

	DFT-s-OFDM 64 QAM
	≤ 4
	

	DFT-s-OFDM 256 QAM
	≤ 5
	

	CP-OFDM QPSK
	≤ 4
	≤ 3.5

	CP-OFDM 16 QAM
	≤ 4
	≤ 3.5

	CP-OFDM 64 QAM
	≤ 4.5
	

	CP-OFDM 256 QAM
	≤ 7.5
	

	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

NOTE 3:   Inner allocation AMPR only applies for 10MHz BW with SCS=15KHz. 
NOTE 4:   Any undefined region, MPR applies


Table 5: A-MPR for NS_18

	Modulation/Waveform
	A-MPR (5MHz)
	A-MPR 

(10MHz, 15MHz, 20MHz)

	
	Outer
	Inner/Outer

	DFT-s-OFDM PI/2 BPSK
	≤ 2
	≤ 5

	DFT-s-OFDM QPSK
	≤ 2
	≤ 5

	DFT-s-OFDM 16 QAM
	≤3
	≤ 6

	DFT-s-OFDM 64 QAM
	≤ 4
	≤ 7

	DFT-s-OFDM 256 QAM
	≤ 6
	≤ 9

	CP-OFDM QPSK
	≤ 5
	≤ 6.5

	CP-OFDM 16 QAM
	≤ 5
	≤ 7

	CP-OFDM 64 QAM
	≤ 5.5
	≤ 8.5

	CP-OFDM 256 QAM
	≤ 8.5
	≤ 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


Observation 2: 10MHz guard-band is reduced from 500KHz ton 312.5KHz and, so the inner AMPR for NS_17 cannot be set to 0dB as indicated in the current TS if there is an assumption of a single filter.
2.2. Assumption of dual filter

From [5], we realize that UE’s can make use of dual type duplexer for Band 28A and Band 28B. In recent years, filter technology has improved. In Table 6, we make the following assumptions for filter selectivity based on such technology.

Table 6: Filter Assumptions

	Emission Freq. Limit, MHz
	Dual Filter Selectivity at Emission Limit, dB
	Signalling

	
	
	

	698
	2
	NS_18

	710
	12
	NS_17




With these filter assumptions, we show that no back-off is required for the 5MHz, 10MHz BW’s in NS_17. For NS_18, because, of very minimal selectivity and proximity to DTV, we maintain same A-MPR as shown in Table 5 as if we had a single filter.
Proposal 2: Remove AMPR any requirement for NS_17 due to the use of a dual type filter.

Proposal 3: Only 5MHz gets AMPR for Outer RB allocations for NS_18 as indicated in Table 5.
3. Conclusion
Observation 1: Referring to both 36.101 TS and 38.101 TS specifications to get AMPR is open to mis-interpretation
Proposal 1: Remove reference to 36.101 for MPR and A-MPR and specify A-MPR explicitly in 38.101-1 as shown in Table 5.

Observation 2: 10MHz guard-band is reduced from 500KHz to 312.5KHz and, so the inner AMPR for NS_17 cannot be set to 0dB as indicated in the current TS if there is an assumption of a single filter.
Proposal 2: Remove AMPR any requirement for NS_17 due to the use of a dual type filter.

Proposal 3: Only 5MHz gets AMPR for Outer RB allocations for NS_18 as indicated in Table 5.
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Appendix NS_17:
Plots.
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[image: image4.jpg]SCFDMA 16QAM 10MHz 15KHz 50RBs Fc=723000000 RBstart
50

45

40

w
@

w
S

N}
3

£
=)
c
)
—
m
4

N
S}

3

5}

3

20 30
RBStart




[image: image5.jpg]SCFDMA QPSK 10MHz 15KHz 50RBs Fc=723000000 RBstart
50

RBLength
N
(&}

0 10 20 30 40 50
RBStart
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Appendix NS_18 (5MHz):
Plots.
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