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1	Introduction
In this contribution we present simulation results for NR NS_03 A-MPR.
2	Discussion
 NS_03 A-MPR is already specified in current TS 38.101-1, see below tables.
[bookmark: _Hlk516051685]Table 6.2.3-1: Additional maximum power reduction (A-MPR)
	Network Signalling label
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)
	[bookmark: _Hlk516051642]Value of additionalSpectrumEmission

	NS_01
	
	
	
	
	N/A
	1

	NS_03
	6.5.2.3.3
	n2, n25, n66, 
	
	
	Table 6.2.3.7-1
	3

	
	
	n70
	
	
	
	

	NS_03U
	6.5.2.3.3, 6.5.2.4.2
	n2, n25, n66
	
	
	FFS
	



Table 6.2.3.7-1 A-MPR for NS_03
	Modulation
	Channel BW / Transmission BW in MHz
	A-MPR

	
	5
	10
	15
	20
	40
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK,
DFT-s-OFDM QPSK,
DFT-s-OFDM 16 QAM

	1.44
	1.44 – 2.16
	1.44 – 2.88
	2.16 – 3.24
	2.88 – 4.32
	N/A
	1

	
	> 1.44
	> 2.16
	> 2.88
	> 3.24
	> 4.32
	1
	2

	DFT-s-OFDM 64 QAM

	1.44
	1.44 – 2.16
	1.44 – 2.88
	2.16 – 3.24
	2.88 – 4.32
	0.5
	0.5

	
	> 1.44
	> 2.16
	> 2.88
	> 3.24
	> 4.32
	1.5
	1.5

	DFT-s-OFDM 256 QAM

	<1.44
	0.5
	0.5

	
	1.44
	1.5
	1.5

	CP-OFDM QPSK
	1.44
	1.44 – 2.16
	1.44 – 2.88
	2.16 – 3.24
	2.88 – 4.32
	N/A
	1

	
	> 1.44
	> 2.16
	> 2.88
	> 3.24
	> 4.32
	1
	2

	CP-OFDM 16 QAM
	1.44
	1.44 – 2.16
	1.44 – 2.88
	2.16 – 3.24
	2.88 – 4.32
	N/A
	2

	
	> 1.44
	> 2.16
	> 2.88
	> 3.24
	> 4.32
	1
	2

	CP-OFDM 64 QAM
	> 1.08
	> 1.08
	> 1.44
	> 1.8
	> 2.88
	1
	1

	CP-OFDM 256 QAM
	> 1.08
	> 1.08
	> 1.44
	> 1.8
	> 2.88
	1
	1

	NOTE 1:	A-MPR defined in this Table is additive to MPR defined in Table 6.2.2-1
NOTE 2:	Inner and outer allocations are defined in clause 6.2.2



But it is not studied properly for NR as the above A-MPR table is based directly on LTE NS_03 A-MPR. LTE NS_03 was one of the first if not the first A-MPR that was studied and specified for REL-8 and was done around early 2008. At that time there were no RF simulators used in RAN4 work as we are used to nowadays hence A-MPR work was more creative art form. NS_03 impacts many UE bands n2, n25, n66 and n70 so it worth checking.
What we did was that we simulated necessary A-MPR that UE need to meet the NS_03 SEM. Also NR ACLR and general spurious emissions requirement were part of simulations but UE can meet those requirements with MPR.
Table 6.5.2.3.3-1: Additional requirements for “NS_03”
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	40 MHz
	Measurement bandwidth

	 0-1
	-13 
	-13 
	-13
	-13 
	-13
	1 % of channel BW 

	 1-6
	-13
	-13
	-13
	-13
	-13
	1 MHz

	 6-10
	-25
	-13
	-13
	-13
	-13
	1 MHz

	 10-15
	
	-25
	-13
	-13
	-13
	1 MHz

	 15-20
	
	
	-25
	-13
	-13
	1 MHz

	 20-25
	
	
	
	-25
	-13
	1 MHz

	 25-40
	
	
	
	
	-13
	1 MHz

	 40-45
	
	
	
	
	-25
	1 MHz



What we found out was that UE can meet the NS_03 SEM with current NR MPR thus it seems that the A-MPR currently specified is not necessary. Detailed results are presented in Table 1 which presents the margins in decibels that UE emission have to the SEM when UE uses specified MPR.
Table 1: Emission margin in dB to NS_03 SEM with NR MPR applied
[image: ]
What are the possible reasons why we get this difference to LTE? One reason is that LTE A-MPR is not very large hence the difference is not large. Secondly as explained already NS_03 was probably first A-MPR that was defined and no emission simulations took place as we are now used to. Thirdly when LTE NS_03 was done it only considered worst case position of allocation i.e. in the channel edge not like in NR where we have also inner allocations. In fact current NS_03 gives biggest A-MPR to inner allocations which does not make much sense as inner allocation have larger guard band against NS_03 SEM but this was the outcome of trying to match LTE A-MPR always to NR. Lastly some improvement in PA’s or at least PA modelling seem to have happened in 10 years’ time. 
Thus we are proposing that NS_03 A-MPR is removed from specifications.
Proposal 1: NS_03 A-MPR is removed from specifications
If proposal 1 is accepted, then NS_03U is same as NS_100 i.e. Table 6.2.3-2.
3	Conclusion
In this contribution we have made following proposal.
Proposal 1: NS_03 A-MPR is removed from specifications
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scs multiple_access mod_format 5 MHz 10 MHz 15 MHz 20 MHz 40 MHz

15000 ofdma QPSK 3,78 3,74 3,99 4,11 3,99

16QAM 3,48 3,81 3,86 4,24 3,91

64QAM 4,87 5,55 5,75 5,99 5,72

256QAM 7,73 7,74 9,77 11,31 12,45

sc-fdma pi/2-BPSK 2,25 2,29 2,59 2,74 2,70

QPSK 1,96 2,22 2,38 2,63 2,01

16QAM 3,27 3,82 4,74 5,00 4,33

64QAM 4,29 4,72 5,41 6,78 6,13

256QAM 6,01 6,95 7,99 9,33 10,74

30000 ofdma QPSK 4,73 4,56 4,54 4,80 5,20

16QAM 4,62 4,63 4,52 4,94 5,22

64QAM 6,21 6,48 5,34 6,63 6,90

256QAM 10,73 11,48 8,98 11,24 11,57

sc-fdma pi/2-BPSK 2,66 2,90 2,58 3,40 3,54

QPSK 2,84 2,92 2,90 3,37 3,60

16QAM 4,88 5,24 4,11 5,54 5,77

64QAM 6,64 6,82 4,74 7,21 7,41

256QAM 8,66 9,97 6,36 9,61 10,18

60000 ofdma QPSK 5,30 5,03 5,62 4,56

16QAM 5,24 5,14 5,65 4,63

64QAM 7,07 6,66 7,26 5,32

256QAM 11,98 9,68 11,04 8,12

sc-fdma pi/2-BPSK 3,48 3,16 4,06 2,42

QPSK 3,71 3,36 3,84 2,85

16QAM 5,63 4,89 5,80 3,81

64QAM 7,35 5,16 6,76 4,60

256QAM 10,28 7,40 8,27 6,45

SEM Margin [dB]


