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1	Introduction
In RAN4#99-e, a number of simulation results for the A-MPR for n39 NS_50 were submitted [1-3]. Based on all contributions, a converged A-MPR was tentatively agreed in the WF [4]. It was also agreed to further study the cases when BW is ≤ 20MHz, for which additional back-off may also be needed due to the increased output power of PC2.
2	Simulation Results
The simulation assumptions are as follows:
· Power class 2
· IQ image = -28 dB and LO leakage = -28 dBc
· CIM3 = -60 dB
· PA calibration point is 20 MHz BW, 15 kHz SCS, QPSK, DFT-s-OFDM, 100 RB#0 with 1 dB MPR
· No IBE or EVM is evaluated.
2.1 BW > 20 MHz
The additional emission requirements as signalled by NS_50 [5] are duplicated below, which are applicable for BW>20MHz. For BW=25 and 30MHz, an extra guard band of 5MHz is specified.6.5.3.3.16	Requirement for network signalling value "NS_50"
When "NS_50" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.16-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.3.16-1: Additional requirements for "NS_50"
Protected band
Frequency range (MHz)
Maximum Level (dBm)
MBW (MHz)
NOTE
Frequency range
1805
-
1855
-40
1
1
Frequency range
1855
-
1880
-15.5
5
1, 2, 3
NOTE 1:	This requirement is applicable for carriers with aggregated channel bandwidths confined in 1885-1920 MHz for 25MHz and 30MHz channel BWs and confined in 1880-1920 MHz for 40MHz channel BW.
NOTE 2:	The requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE 3:	For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.


The A-MPR simulation results have been provided in [3]. The results are presented slightly differently below by taking into account the MPR for PC2 and showing the A-MPR only when it exceeds the MPR, i.e. Figures in Table 1 show the A-MPR if A-MPR>MPR for NS_50.


Table 1: A-MPR if A-MPR>MPR Simulation Results for n39 NS_50
	BW
	DFT-s-OFDM
	CP-OFDM

	25 MHz
	[image: C:\Users\j00345156\AppData\Local\Microsoft\Windows\INetCache\Content.Word\AMPR PC2 n39 NS_50 25MHz QPSK DFT-s-OFDM.PNG]
	[image: C:\Users\j00345156\AppData\Local\Microsoft\Windows\INetCache\Content.Word\AMPR PC2 n39 NS_50 25MHz QPSK CP-OFDM.PNG]

	30 MHz
	[image: C:\Users\j00345156\AppData\Local\Microsoft\Windows\INetCache\Content.Word\AMPR PC2 n39 NS_50 30MHz QPSK DFT-s-OFDM.PNG]
	[image: C:\Users\j00345156\AppData\Local\Microsoft\Windows\INetCache\Content.Word\AMPR PC2 n39 NS_50 30MHz QPSK CP-OFDM.PNG]

	40 MHz
	[image: C:\Users\j00345156\AppData\Local\Microsoft\Windows\INetCache\Content.Word\AMPR PC2 n39 NS_50 40MHz QPSK DFT-s-OFDM.PNG]
	[image: C:\Users\j00345156\AppData\Local\Microsoft\Windows\INetCache\Content.Word\AMPR PC2 n39 NS_50 40MHz QPSK CP-OFDM.PNG]




2.2 BW ≤ 20 MHz
The spurious emission requirements for UE co-existence for band n39 are defined in Section 6.5.3.2 of [5], which are duplicated below. Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence
NR Band
Spurious emission for UE co-existence

Protected band
Frequency range (MHz)
Maximum Level (dBm)
MBW (MHz)
NOTE
n39
E-UTRA Band 1, 8, 22, 26, 28, 34, 40, 41, 42, 44, 45, 50, 51, 52, 74,
NR Band n79
FDL_low
-
FDL_high
-50
1


NR Band n77, n78
FDL_low
-
FDL_high
-50
1
2

Frequency range
1805
-
1855
-40
1
33

Frequency range
1855
-
1880
-15.5
5
15, 26, 33
NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 33:	This requirement is only applicable for carriers with bandwidth up to 20MHz and confined within 1885-1920 MHz (requirement for carriers with at least 1RB confined within 1880 - 1885 MHz is not specified). This requirement applies for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range 1892.5 - 1894.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 1895 - 1903 MHz. 


Among the protected bands, the same emission requirements as signalled by NS_50 are specified, while the applicability is different. According to Note 33, these requirements are applicable for BW≤20MHz with an extra guard band of 5MHz. To further facilitate UE compliance, the transmission bandwidth is restricted to no more than 54 RBs when the carrier centre frequency is within the given frequency range. Note that the underlying assumption for the UE power class is PC3.
For PC2, the simulation results for BW=20/15/10 MHz are shown in Table 2. It can be seen that if the transmission bandwidth is limited to ≤ 54 RBs, an extra 0.5~1 dB back-off may be needed for a number of outer RB allocations. Alternatively, the restriction on the transmission bandwidth can be lifted provided that new A-MPR values are specified for the larger RB allocations.












Table 2: A-MPR if A-MPR>MPR Simulation Results for n39 
	 BW
	DFT-s-OFDM
	CP-OFDM

	20 MHz
	[image: AMPR PC2 n39 NS_01 20MHz QPSK DFT-s-OFDM]
	[image: AMPR PC2 n39 NS_01 20MHz QPSK CP-OFDM]

	15 MHz
	[image: AMPR PC2 n39 NS_01 15MHz QPSK DFT-s-OFDM]
	[image: AMPR PC2 n39 NS_01 15MHz QPSK CP-OFDM]

	10 MHz
	[image: AMPR PC2 n39 NS_01 10MHz QPSK DFT-s-OFDM]
	[image: AMPR PC2 n39 NS_01 10MHz QPSK CP-OFDM]

	5 MHz
	[image: AMPR PC2 n39 NS_01 5MHz QPSK DFT-s-OFDM]
	[image: AMPR PC2 n39 NS_01 5MHz QPSK CP-OFDM]



3	Discussion
Based on our simulation results as well as other companies’ contributions, we propose to accept the A-MPR requirements as proposed in the WF[4] for BW>20 MHz. More explicitly, the requirements are duplicated in Table 3 and 4 below.
Proposal 1: For BW>20MHz, agree the A-MPR requirements as proposed in the WF[4], which are duplicated in Table 3 and 4.
Table 3: A-MPR regions for NS_50 (Power Class 2, BW>20MHz)
	Channel Bandwidth (MHz)
	RBstart*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	25 MHz
	≤ LCRB*12*SCS – 5
	> 5
	A7

	
	≤ 6.3
	≤ 1.44
	A8

	
	> 8.28
	> max (21.6 – RBstart*12*SCS, 0), <RBstart*12*SCS+5
	A4

	
	>1.8, ≤6.12
	> 1.44, ≤ 3.6 
	A9

	
	> LCRB *12*SCS – 5, ≤ 5.04
	> 1.44
	A6

	30 MHz
 
 
	≤ LCRB*12*SCS – 5
	>5
	A7

	
	≤ 7.56
	≤ 1.44
	A8

	
	 >1.8, ≤7.56 
	> 1.44, ≤ 3.6
	A9

	
	 ≤ 1.8
	>1.44, <RBstart*12*SCS+5
	A6

	
	> 10.8
	> max (26.64 – RBstart*12*SCS, 0), <RBstart*12*SCS+5
	A4

	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 4.




Table 4: A-MPR for NS_50 (Power Class 2, BW>20MHz)
	Modulation/Waveform
	A1 (dB)
	A2 (dB)
	A3 (dB)
	A4 (dB)
	A6 (dB)
	A7 (dB)
	A8 (dB)
	A9 (dB)

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

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 11.5
	≤ 8
	≤ 4
	≤ 2.5
	≤ 2.5
	≤4.5
	≤ 2.5
	≤ 1

	 
	QPSK
	≤ 11.5
	≤ 8
	≤ 4
	≤ 2.5
	≤ 2.5
	≤ 5.5
	≤ 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
	≤ 7
	≤ 2
	≤ 2

	 
	16 QAM
	≤ 12.5
	≤ 9
	≤ 5.5
	≤ 4
	≤ 4
	≤ 7
	
	

	 
	64 QAM
	≤ 12.5
	≤ 9
	≤ 5.5
	≤ 4
	 
	≤ 7
	
	

	 
	256 QAM
	≤ 12.5
	≤ 9
	 
	
	 
	≤ 7
	 
	



For BW≤20MHz, additional back-off may be needed for some large RB allocations which are located near either the low end or high end of the channel bandwidth. The following A-MPR regions and values in Table 4 and 5 are proposed.
Proposal 2: Update NS_50 to include BW≤20MHz..
A candidate change is as follows.
6.5.3.3.16	Requirement for network signalling value "NS_50"
When "NS_50" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.16-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.3.16-1: Additional requirements for "NS_50"
Protected band
Frequency range (MHz)
Maximum Level (dBm)
MBW (MHz)
NOTE
Frequency range
1805
-
1855
-40
1
1
Frequency range
1855
-
1880
-15.5
5
1, 2, 3
NOTE 1:	This requirement is applicable for carriers with aggregated channel bandwidths confined in 1885-1920 MHz for ≤25MHz and 30MHz channel BWs and confined in 1880-1920 MHz for 40MHz channel BW. This requirement applies for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range 1892.5 - 1894.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 1895 - 1903 MHz.
NOTE 2:	The requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE 3:	For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.


Proposal 3: For BW≤20MHz, define the PC2 A-MPR regions and values as in Table 5 and 6.

Table 5: A-MPR regions for NS_50 (Power Class 2, BW≤20MHz)
	Channel Bandwidth (MHz)
	RBstart*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	5 MHz
	≤ 0.72
	≥ 1.8+2* RBstart*12*SCS
	A11

	
	>0.72
	≥ 3.96- RBstart*12*SCS
	A12

	10 MHz
	≤ 1.44
	< 1.44
	A10

	
	≤ 1.8
	≥ 2.7+2* RBstart*12*SCS
	A11

	
	>1.8
	≥ 8.1- RBstart*12*SCS
	A12

	15 MHz
 
 
	≤ 2.88
	< 2.7
	A10

	
	≤ 3.24
	≥ 2.7+2* RBstart*12*SCS
	A11

	
	>3.24
	≥ 12.42- RBstart*12*SCS
	A12

	20 MHz
 
 
 
 
	≤ 4.32
	< 3.6
	A10

	
	≤ 4.5
	≥ 3.6+2* RBstart*12*SCS
	A11

	
	>4.5
	≥ 17.1- RBstart*12*SCS
	A12

	
	
	≥ 14.4+2* RBstart*12*SCS
	A13

	NOTE 1:	The A-MPR values are specified in Table 6.



Table 6: A-MPR for NS_50 (Power Class 2, BW≤20MHz)
	Modulation/Waveform
	A10 (dB)
	A11 (dB)
	A12 (dB)
	A13 (dB)

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

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 0.5
	≤ 1.5
	≤ 1.5
	≤ 4

	 
	QPSK
	≤ 1
	≤ 2
	≤ 2
	≤ 4

	 
	16 QAM
	≤ 1.5
	≤ 2.5
	≤ 2.5
	≤ 4

	 
	64 QAM
	
	
	
	≤ 4

	 
	256 QAM
	
	
	
	

	CP-OFDM
	QPSK
	2.5
	≤ 4
	≤ 4
	

	 
	16 QAM
	2.5
	≤ 4
	≤ 4
	

	 
	64 QAM
	
	≤ 4
	≤ 4
	

	 
	256 QAM
	
	
	 
	



Conclusions
The PC2 A-MPR for NS_50 is discussed, with the addition of simulation results for BW ≤ 20 MHz. And the following proposals are presented.
Proposal 1: For BW>20MHz, agree the A-MPR requirements as proposed in the WF[4], which are duplicated in Table 3 and 4.
Proposal 2: Update NS_50 to include BW≤20MHz.
Proposal 3: For BW≤20MHz, define the PC2 A-MPR regions and values as in Table 5 and 6.
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Appendix: Illustration of A-MPR regions
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