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1	Introduction
This contribution discusses the validity of the values for PC2 A-MPR in the approved WF of [1] for CBW ≥ 25 MHz for NS_50 on n39.
2	Qualitative analysis
Although three companies provided simulation results in RAN4#99-e, there was relatively large difference between them. Hence, we do some qualitative analysis first. The data from [2] and those from [3] are shown as below.
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Figure 1. Data from [2] A-MPR for channel bandwidth 25 MHz
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Figure 2. Data from [3] A-MPR for channel bandwidth 25 MHz
It can be seen that the maximum power back is quite similar between [2] and [3]. The maximum power back off is required when the number of RBs is the maximum or close to the maximum. The data from [3] indicate that A-MPR is only needed when the number of RBs is relatively large while those from [2] indicate that A-MPR is required for cases that the number of RBs is small and/or even if that is placed at the upper side of the channel bandwidth. 
In order to check the validity of both of the data, we take a look at a similar additional spurious emission limit specified for n7. More specifically, n7 has a NOTE 21 Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence in TS 38.101-1. The NOTE 21 is as follows. Note that n39 also has a similar requirement for CBW ≤ 20 MHz, but as discussed in [4], LTE Band 7 or n7’s requirement is more severe than LTE Band 39 or n39’s one in terms of offset from the CBW edge to -40 dBm/MHz region so that here n7 was taken as a reference.
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Relation between the emission requirements(so-called block edge mask), channel bandwidth of 20 MHz and IMD are shown in Figure 3. From the NOTE 21 and Figure 3, it turns out that IMD5 does not reach -40 dBm/MHz region. According to the current TS 38.101-1, the number of RBs allocation less than or equal to 54 does not require any power back off to meet all the requirements such as +1.6 dBm/5 MHz, -15.5 dBm/5 MHz and -40 dBm/MHz with respective frequency offsets from the 2570 MHz.
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Figure 3. n7 requirement to meet block edge mask
Observation 1: For LTE PC3, in case transmission bandwidth is small, +1.6 dBm/5MHz or -15.5dBm/5MHz limit region does not become a gating factor since IMD3 with high PSD can be averaged over 5 MHz. 
Observation 2: LTE PC3 IMD5 due to small transmission bandwidth such as one RB does not require any power back off to meet -40 dBm/MHz.
The observations, specifically observation 2 is, however, based on PC3 case. When it comes to PC2, margin to meet OOBE such general SEM, general spurious, ACLR etc., with MPR for PC2 would be the same or at least very close to that for PC3 after applying MPR for PC2 and PC3, respectively. In addition, IMD5 for NR PC2 due to small transmission bandwidth would have some improvement compared to that for LTE PC3 Band 7/39. Because LTE PC3 Band 7 has the same requirement to meet -40 dBm/MHz over IMD5 region but no A-MPR is required even if IQ image requirement(-25 dBc) for LTE bands > 1 GHz is looser than that(-28 dBc) for all the NR bands by 3 dB. Hence, NR PC2 IMD5 due to small transmission bandwidth can have a factor to reduce the IMD5. 
Observation 3: For LTE PC3 Band 7, IMD5 due to small transmission bandwidth has not required power back off to meet -40 dBm/MHz even if its IQ image requirement is -25 dBC. Note that for NR, IQ image for all the bands is -28 dBC so that it is tighter than that for LTE by 3 dB.
Hence, we believe that the observation 2 holds even for NR PC2 from the observation 3 and our simulation result. Perhaps, the data from [2] may have included all the power back off to meet general OOBE, transmit quality and additional spurious emission requirements, i.e., the combination of MPR and A-MPR. Hence, we observe the following.
Observation 4: IMD5 from PC2 NR band small transmission bandwidth does not require power back off to meet -40 dBm/MHz.
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Figure 4. relation between CBW and IMD orders for n39
From Figure 4, it can be seen that IMD3 from 40 MHz CBW only falls into -40dBm/MHz region while IMD3 from 25 MHz or 30 MHz CBW does not reach -40 dBm/MHz region. Hence, our analysis, i.e., data from [3] is consistent with the current specifications such as TS36.101 and TS38.101-1 as well as observation 4. 
Observation 5: For NS_50, IMD3 from CBW of 25 or 30 MHz does not reach -40 dBm/MHz while IMD3 from 40 MHz CBW reaches -40 dBm/MHz region.
3	Conclusion
This contribution discussed the validity of the values for PC2 A-MPR in the approved WF of [1] for CBW ≥ 25 MHz for NS_50 on n39. As a result, we obtained following observations and proposals.
Observation 1: For LTE PC3, in case transmission bandwidth is small, +1.6 dBm/5MHz or -15.5dBm/5MHz limit region does not become a gating factor since IMD3 with high PSD can be averaged over 5 MHz. 
Observation 2: LTE PC3 IMD5 due to small transmission bandwidth such as one RB does not require any power back off to meet -40 dBm/MHz.
Observation 3: For LTE PC3 Band 7, IMD5 due to small transmission bandwidth has not required power back off to meet -40 dBm/MHz even if its IQ image requirement is -25 dBC. Note that for NR, IQ image for all the bands is -28 dBC so that it is tighter than that for LTE by 3 dB.
Observation 4: IMD5 from PC2 NR band small transmission bandwidth does not require power back off to meet -40 dBm/MHz.
Observation 5: For NS_50, IMD3 from CBW of 25 or 30 MHz does not reach -40 dBm/MHz while IMD3 from 40 MHz CBW reaches -40 dBm/MHz region.
From the observation 1, 2, 3, 4 and 5, we propose the following.
From the observation 1, 2, 3, 4 and 5, we propose the following.
Proposal : For NS_50, 25 or 30 MHz CBW requires A-MPR only for wider transmission bandwidth while 40 MHz CBW requires A-MPR for both small and large RBs allocation. Specific proposals are summarized in Table 1 and 2.
Table 1. A-MPR region for NS_50
	Channel Bandwidth (MHz)
	RBstart*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	25 MHz
	≤ LCRB*12*SCS – 14
	> 14
	A7

	30 MHz
	≤ LCRB*12*SCS – 14
	> 14
	A7

	40 MHz
 
 
 
 
	≤ 4.32
	> 0
	A1

	
	> 4.32, ≤ 12.96
	≤ 10.8
	A3

	
	> 4.32, ≤ 18
	> 10.8
	A2

	
	> 18, ≤ 31.68
	> max (31.68 – RBstart*12*SCS, 0)
	A6

	
	> 31.68
	> 0
	A1

	NOTE 1:	The A-MPR values are specified in Table 2


 
	Modulation/Waveform
	A-MPR(dB)

	
	A1
	A2
	A3
	A4
	A6
	A7
	A8
	A9

	 
	Outer/Inner

	DFT-s-OFDM
 
 
 
 
	Pi/2 BPSK
	≤ [11.5]
	≤ [8]
	≤ [4]
	≤ [2.5]
	≤ [2.5]
	≤ 4.0
	≤ [2.5]
	≤ [1]

	
	QPSK
	≤ [11.5]
	≤ [8]
	≤ [4]
	≤ [2.5]
	≤ [2.5]
	≤ 5.0
	≤ [2.5]
	≤ [1]

	
	16 QAM
	≤ [11.5]
	≤ [8]
	≤ [4]
	≤ [2.5]
	≤ [2.5]
	≤ 5.5
	≤ [3]
	≤ [1.5]

	
	64 QAM
	≤ [11.5]
	≤ [8]
	≤ [4]
	
	
	≤ 5.5
	
	

	
	256 QAM
	≤ [11.5]
	≤ [8]
	
	
	
	≤ 5.5
	
	

	CP-OFDM
 
 
 
	QPSK
	≤ [12.5]
	≤ [9]
	≤ [5.5]
	≤ [4]
	≤ [4.0]
	≤ 6.5
	[2]
	[2]

	
	16 QAM
	≤ [12.5]
	≤ [9]
	≤ [5.5]
	≤ [4]
	≤ [4.0]
	≤ 6.5
	
	

	
	64 QAM
	≤ [12.5]
	≤ [9]
	≤ [5.5]
	≤ [4]
	
	≤ 6.5
	
	

	
	256 QAM
	≤ [12.5]
	≤ [9]
	
	
	
	≤ 7.0
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NOTE 21: This requirement is applicable for any channel bandwidths up to 20MHz within the range 2500 -
2570 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre
frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when
carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for
an uplink transmission bandwidth less than or equal to 54 RB.
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