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Introduction
[bookmark: _Hlk54362475]A new WI to study the introduction of 35 and 45 MHz channel bandwidth (CBW) has been agreed [1] and study assumptions agreed in WF [2]. This contribution brings measurement data and makes A-MPR and MSD TP proposals for n7.
Discussion
Establishing 35MHz AMPR from interpolation
Since band n7 NS_46 A-MPR is already established for 30 and 40 MHz, it is feasible to derive the 35 MHz A-MPR A5-A8 regions from Table 6.2.3.17-1 while using values from extracted from Table 6.2.3.17-2 in 38.101-1 specification and reproduced below:
Table 6.2.3.17-1: A-MPR regions for NS_46
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	15 MHz
	2558.5 ≤ FC ≤ 2562.5
	
	Note 1
	A1

	20 MHz
	2547 ≤ FC ≤ 2560
	
	Note 1
	A2

	25 MHz
	2534.5 ≤ FC < 2557.5
	
	Note 1
	A3

	30 MHz
	2515 ≤ FC ≤ 2555
	≥0, <1.44
	>0
	A4

	
	
	≥1.44, <13.5
	>max (0, 12*SCS*RBend -1.8)
	A5

	
	
	≥13.5, <19.8
	>11.52
	A6

	
	
	≥19.8, <25.92
	>6.3
	A7

	
	
	≥25.92
	>0
	A8

	40 MHz
	2520 ≤ FC ≤ 2550
	≥0, <4.14
	>0
	A4

	
	
	≥4.14, <18
	>max (0, 12*SCS*RBend - 4.5)
	A5

	
	
	≥18, <25.74
	>13.5
	A6

	
	
	≥25.74, <32.4
	>12.6
	A7

	
	
	≥32.4
	>0
	A8

	50 MHz
	2525 ≤ FC ≤ 2545
	≥0, <9
	>0
	A4

	
	
	≥9, <21.6
	>max (0, 12*SCS*RBend - 7.2)
	A5

	
	
	≥21.6, <31.5
	>18
	A6

	
	
	≥31.5, <39.6
	>16.2
	A7

	
	
	≥39.6
	>0
	A8

	50 MHz
	2525 ≤ FC ≤ 2545
	≥0, <9
	>0
	A4

	
	
	≥9, <21.6
	>max (0, 12*SCS*RBend - 7.2)
	A5

	
	
	≥21.6, <31.5
	>18
	A6

	
	
	≥31.5, <39.6
	>16.2
	A7

	
	
	≥39.6
	>0
	A8

	NOTE 1:	9.72 MHz for DFT-s-OFDM, > 16.02 MHz for CP-OFDM. CP-OFDM threshold only applies for 20 and 25 MHz bandwidths.



Table 6.2.3.17-2: A-MPR for NS_46
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5
	A6
	A7
	A8

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

	DFT-s-OFDM 
	PI/2 BPSK
	3.5
	4
	4.5
	5
	2
	3.5
	6
	10

	
	QPSK
	3.5
	4
	4.5
	5
	2
	3.5
	6
	10

	
	16 QAM
	3.5
	4
	4.5
	5
	2
	3.5
	6
	10

	
	64 QAM
	3.5
	4
	4.5
	5
	
	3.5
	6
	10

	
	256 QAM
	
	
	
	
	
	
	6
	10

	CP-OFDM 
	QPSK
	3.5
	5.5
	6
	5
	3.5
	5.5
	7
	11

	
	16 QAM
	3.5
	5.5
	6
	5
	3.5
	5.5
	7
	11

	
	64 QAM
	3.5
	5.5
	6
	5
	3.5
	5.5
	7
	11

	
	256 QAM
	
	
	6
	
	
	
	7
	11



The interpolated values from the 30, 40 and 50 MHz data points are presented in Table 1
Table 1: proposed values for n7 35 MHz channel bandwidth NS_46 AMPR region definition
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	35 MHz
	2517.5 ≤ FC ≤ 2552.5
	≥0, <[2.7]
	>0
	A4

	
	
	≥[2.7], <[15.84]
	>max (0, 12*SCS*RBend –[3.06])
	A5

	
	
	≥[15.84], <[22.68]
	>[12.6]
	A6

	
	
	≥[22.68], <[28.8]
	>[9.36]
	A7

	
	
	≥[28.8]
	>0
	A8



Proposal 1: values in table 1 are adopted for NS_46 for the definition of A-MPR regions associated with 35 MHz channel bandwidth.

Power Amplifier Calibration and Assumptions
· PA calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR;
· Post PA losses: 4dB;
· Power Class 3 (PC3) operation;
· Local Oscillator (LO) leakage: -28dBc;
· IQ Image rejection: -28dB;
· C-IM3: -60dBc, C-IM5:-70dBc;

MSD Measurement Results
[bookmark: _Ref54279272]Data is extracted from previous measurements reported in [4] for 30,40, and 50MHz channel BW. Recalling data from [4] where 4dB post-PA loss, PA is operated at 27dBm, with ACLR linearity calibrated at 1dB MPR. An example plot of the PA output spectrum at 27 dBm for 50MHz channel bandwidth is presented in Figure 2. 
[image: ]
Figure 2: Example of spectrum observed at PA output port at 27 dBm for 50MHz CBW operation with C-IM3.
The measured Tx noise in Rx band power levels in each respective bandwidth are:
· 30 MHz: -55.1 dBm
· 40 MHz: -51.9 dBm
· 50 MHz: -37.3 dBm.

Resulting in MSD ranging from <0.5 dB for 30 and 40MHz and 5dB for 50MHz as shown in Table 2.
[bookmark: _Ref54374286]Table 2: n7 30,40,50MHz MSD [4]
[image: ]


Observation 1:
· [bookmark: _GoBack]At 30 MHz and 40 MHz CBW, MSD can be neglected. So 35MHz it is reasonable to propose no MSD for 35MHz operation.
· At 50 MHz, worst case MSD is 5 dB. After off line discussions in R4#92, it was agree to specify 6.2dB MSD.

Considering no MSD is agreed at 30 and 40MHz CBW, no MSD is proposed for 35MHz CBW. 

Proposal 2:
[bookmark: _Hlk507958268]Table 7.3.2-1: Two Antenna Port Reference Sensitivity QPSK PREFSENS 
	Operating Band
	SCS kHz
	35 MHz
(dBm)
	Duplex Mode

	n71
	15
	-89.2
	FDD

	
	30
	-89.3
	

	
	60
	-89.4
	

	NOTE 1: Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE.
NOTE 2: The transmitter shall be set to PUMAX as defined in clause 6.2.4.



Table 7.3.2-3: Uplink Configuration for Reference Sensitivity (from 38.101-1)
	Operating Band
	SCS kHz
	35 MHz
(dBm)
	Duplex Mode

	n71
	15
	451
	FDD

	
	30
	201
	

	
	60
	101
	

	NOTE 1:	1 Refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).



Conclusion
In this contribution, we make proposals n7 35-45MHz A-MPR and MSD test points with Proposal 1 and 2.

Proposal 1: values in table 1 are adopted for NS_46 for the definition of A-MPR regions associated with 35 MHz channel bandwidth.
Table 1: proposed values for n7 35 MHz channel bandwidth NS_46 AMPR region definition
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	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	35 MHz
	2517.5 ≤ FC ≤ 2552.5
	≥0, <[2.7]
	>0
	A4

	
	
	≥[2.7], <[15.84]
	>max (0, 12*SCS*RBend –[3.06])
	A5

	
	
	≥[15.84], <[22.68]
	>[12.6]
	A6

	
	
	≥[22.68], <[28.8]
	>[9.36]
	A7

	
	
	≥[28.8]
	>0
	A8
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