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1. Introduction
In this document, we present AMPR for n38 for wide BW to protect B7 RX.
2. Discussion
2.1. Requirements 

In 36.101, for B7 RX protection, n38 carrier channel bandwidth (<=20MHz) was restricted to <= 2615MHz, with LCRB restriction <=54 for power class 3. UE coexistence with carrier frequency and RB restriction for 20MHz BW still applies. If any carrier channel BW overlapped 2615MHz to 2620MHz, the maximum output power is configured to +19dBm in the IE P-Max.
Work item [3] was initiated for 40MHz channel BW addition, and work item in [1] was initiated to use 25MHz, 30MHz and 50MHz channel BW additions. So, channel BW can still be confined to <=2615MHz for 25MHz, 30MHz, and 40MHz for RB restriction or AMPR. RB restriction was not feasible for wider BW like 40MHz [4], so AMPR approach was considered and agreed upon in [5]. In this contribution we evaluate AMPR for 25MHz, 30MHz and 50MHz channel BW. For 50MHz channel BW, there can be no 5MHz protection region, so since the 50MHz carrier channel BW overlaps 2615MHz-2620MHz, the power should be configuring to +19dBm in the IE P-Max, and AMPR needs to be applied from the power class of +23dBm for back off exceeding +23-19=4dB.

Proposal 1: For 50MHz channel BW, configure power to +19dBm per IE P-Max and apply NS signalling AMPR form Power Class 3 when power back-off exceeds 4dB.

Since in [4], NS_44 is used for 40MHz channel bandwidth, it is proposed to use a different same NS value for 25MHz, 30MHz, 40MHz, and 50MHz. This is because NS_44 is used for PC2 only in TS36.101. This causes confusion if NS_44 is used for PC3 and AMPR for higher channel BWs.
Proposal 2: Use new NS flag for 25MHz, 30MHz, 40MHz and 50MHz channel BWs, not NS_44.
Table 1 lists the requirement to cover all channel BWs and configured power exception.
Table 1: Additional requirements for NS_xx for 25MHz, 30MHz, 40MHz and 50MHz Channel BW.
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	Frequency range
	2620
	-
	2645
	-15.5
	5
	1, 2, 3

	Frequency range
	2645
	-
	2690
	-40
	1
	1, 3

	NOTE 1:
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 2:
For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.

NOTE 3:
This requirement is applicable for carriers with aggregated channel bandwidths of 25MHz, 30MHz and 40MHz confined in 2570-2615 MHz.

NOTE 4:
For 50MHz carrier channel bandwidth that overlaps 2615-2620MHz, the maximum output power is configured to +19dBm in the IE P-Max.


2.2. Simulations and Measurements
Simulations are in section 4 with the following simulation assumptions
1dB MPR Calibration: DFT-s-OFDM QPSK 20MHz, 100RB
LO leakage = -28dBc

Image = -28dBc

CIM3 = -60dBc

CIM5 = -70dBc.

Channel edge for 50MHz is 2620MHz. Channel edge 25MHz and 30MHz is 2615MHz
Simulation plots are shown below, and proposed spec is shown in Table 2 and Table 3. Measured values are shown in the last column.
For 25MHz and 30MHz, 5th order emissions dominate and with high efficiency PA, the 3rd order product of CIM3 and low LCRB TX signal cause distortion requiring 3dB back-off (A7). For High LCRB, wide band 5th order emission requires 3/5dB back-off for DFT-s-OFDM/CP-OFDM respectively (A6). 

For 40MHz channel BW, agreed values from [5] are applied in the table. 

For 50MHz, power back-off is taken as the min (4dB, AMPR), since power is configured to +19dBm. AMPR listed is with respect to +23dBm. As with 40MHz, IM3 distortion products (A5) come into play as well as CIM3 distortion (A1) for 5dB back-off. Regions A2 and A4 cover 5th distortion products. 
2.3. AMPR
Table 2: A-MPR regions 
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR
	Measured.A-MPR DFT/CP

	
	
	RBend*12*SCS

MHz
	LCRB*12*SCS

MHz
	
	

	25 MHz
	2582.5≤ FC ≤ 2602.5


	
	
	
	

	
	
	<18.72
	≥max (0, 12*SCS*RBend – 3.6)
	A3
	

	
	
	≥18.72
	≥7.2MHz
	A6
	3/5

	
	
	≥18.72
	<7.2MHz
	A7
	

	
	
	
	
	
	

	30 MHz
	2585 ≤ FC ≤ 2600


	
	
	
	

	
	
	<21.6
	≥max (0, 12*SCS*RBend – 3.6)
	A3
	

	
	
	≥21.6
	≥7.2MHz
	A6
	3/5

	
	
	≥21.6
	<7.2MHz
	A7
	

	
	
	
	
	
	

	40 MHz
	2590 ≤ FC ≤ 2595


	≥0, <2.88
	>0
	A1
	

	
	
	≥2.88, <14.4
	>max (0, 12*SCS*RBend - 3.6)
	A2
	

	
	
	≥14.4, <23.4
	>10.8
	A3
	

	
	
	≥23.4, <32.4
	>16.2
	A4
	

	
	
	≥32.4
	>0
	A5
	11/12

	50 MHz
	FC = 2595


	≥0, <7.74
	>0
	A1
	

	
	
	≥7.74, <14.4
	≥max (0, 12*SCS*RBend – 3.6)
	A2
	PE_max

	
	
	≥14.4, <32.4
	>10.8
	A3
	PE_max

	
	
	≥32.4, <38.88
	>16.2
	A4
	

	
	
	≥38.88
	>0
	A5
	11/12


Table 3: A-MPR 
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5
	A6
	A7

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

	DFT-s-OFDM 
	PI/2 BPSK
	[5]
	[2]
	[3]
	[7]
	[12]
	[4]
	[3]

	
	QPSK
	[5]
	[2]
	[3]
	[7]
	[12]
	[4]
	[3]

	
	16 QAM
	[5]
	[2]
	[3]
	[7]
	[12]
	[4]
	[3]

	
	64 QAM
	[5]
	
	[3]
	[7]
	[12]
	[4]
	[3]

	
	256 QAM
	[5]
	
	
	[7]
	[12]
	
	

	CP-OFDM 
	QPSK
	[5]
	[4]
	[5]
	[8]
	[12]
	[6]
	

	
	16 QAM
	[5]
	[4]
	[5]
	[8]
	[12]
	[6]
	

	
	64 QAM
	[5]
	[4]
	[5]
	[8]
	[12]
	[6]
	

	
	256 QAM
	
	
	
	[8]
	[12]
	
	


Proposal 3: Define n38 AMPR as shown in Table 2 and 3.
3. Conclusion

Proposal 1: For 50MHz channel BW, configure power to +19dBm per IE P-Max, and apply AMPR from Power Class 3 when power back-off exceeds 4dB.

Proposal 2: Use new NS flag for 25MHz, 30MHz, 40MHz and 50MHz channel BWs, not NS_44.
Proposal 3: Define n38 AMPR as shown in Table 2 and 3.
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4. Simulations
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