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Introduction
In a recent addition [1], uplink channel bandwidths of 25 MHz and 30 MHz have been proposed for inclusion in Band n71.  The specifications related to reference sensitivity degradation were presented in [2], but there were also proposals for considering DMPR for the band [3], [4].  Additionally, the A-MPR to meet NS_35 additional spurious emissions must also be evaluated for the wider uplink channel bandwidths.  This contribution discusses the need for DMPR and A-MPR for Band n71.
Discussion
DMPR
In TS 38.101-1, DMPR has been specified for NR bands n28 and n83 as well as Band n40 and n97 as shown below.
Table 6.2.2-3: ∆MPR
	NR Band
	Power class
	25 MHz, 30 MHz
	∆MPR (dB)

	n28 and n83
	Power class 3
	30 MHz
	0.5

	n40 and n97
	Power class 3 and power class 2
	100 MHz
	1



DMPR is added to MPR in the lower limit of configured transmitted power (PCMAX_L) so allows for a reduction in maximum output power for the bands, power class, and bandwidths specified in Table 6.2.2-3.  DMPR was introduced [5] to address the difficulty in supporting large relative uplink bandwidths available for some NR bands.  The criteria for evaluating DMPR is when the relative uplink bandwidth is greater than 3% for FDD bands or greater than 4% for TDD bands.  Relative bandwidth is calculated as 
max UL CH BW rel = (2*max CH BW) / (FUL low + FUL high)
The 25 MHz and 30 MHz uplink channel bandwidths for Band n71 represent relative bandwidths of 3.7% and 4.4%.  One reason for DMPR for FDD bands such as Band n71 is the increased transmitter noise due to the design and biasing of the PA reaching into the receive band.  Another reason is the SEM or ACLR requirement in case the PA emission does not able to scale linearly with increasing bandwidth.  For Band n71, it is well recognized that the receiver will be corrupted by transmitter noise.  This is already reflected in the reduced uplink allocations as well as the degraded reference sensitivity specifications.  For example, the proposals in [2] already consider this by limiting the uplink for reference sensitivity to 20 RB’s and specifying a reference sensitivity degradation of 14 dB and 19 dB for 25 MHz and 30 MHz channels compared to a thermal noise calculated value.  Therefore, the reference sensitivity impact of increased transmitter noise due to limitations of the PA can be absorbed into the significantly relaxed reference sensitivity.  The second aspect to consider is the ACLR and SEM.  Indeed, a Band n71 UE is required to meet a tighter SEM when NS_35 is signaled; however, NS_35 SEM should be met with A-MPR instead of DMPR if it is found to be needed.  This is discussed in the next section of this paper.  For DMPR of this section the consideration is ACLR and general NS_01 SEM.  
A-MPR
The NS_35 requirement has been extended to 25 MHz and 30 MHz channels as shown below.  For information, 35 MHz channel is also shown although it is out of scope of the present work item [1],
Table 2.2-1: Additional requirements for "NS_35"
	ΔfOOB
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5
	10
	15
	20
	25
	30
	35
	

	 0-0.1
	-15 
	-18 
	-20
	-21
	-22
	-23
	-24
	30 kHz 

	 0.1-6
	-13
	-13
	-13
	-13
	-13
	-13
	-13
	100 kHz

	 6-10
	-251 
	-13
	-13
	-13
	-13
	-13
	-13
	100 kHz

	 10-15
	
	-251
	-13
	-13
	-13
	-13
	-13
	100 kHz

	 15-20
	
	
	-251 
	-13 
	-13
	-13
	-13
	100 kHz

	 20-25
	
	
	
	-251
	-13
	-13
	-13
	100 kHz

	 25-30
	
	
	
	
	-251
	-13
	-13
	100 kHz

	 30-35
	
	
	
	
	
	-251
	-13
	100 kHz

	 35-40
	
	
	
	
	
	
	-25
	1 MHz

	NOTE 1:	The measurement bandwidth shall be 1 MHz



Lab measurements
Measurements were conducted on a PA to evaluate the power backoff needed to meet general SEM, ACLR, and EVM for MPR as well as NS_35 SEM for A-MPR.  The following waveforms were measured with the PA calibrated to ACLR for 30 MHz channels.  
	CP-OFDM_30MHz_1RB0_QPSK_SCS15KHz

	CP-OFDM_30MHz_1RB0_16QAM_SCS15KHz

	CP-OFDM_30MHz_1RB0_64QAM_SCS15KHz

	DFT-s-OFDM_30MHz_1RB0_QPSK_SCS15KHz

	DFT-s-OFDM_30MHz_1RB0_16QAM_SCS15KHz

	DFT-s-OFDM_30MHz_1RB0_64QAM_SCS15KHz

	CP-OFDM_30MHz_1RB159_QPSK_SCS15KHz

	CP-OFDM_30MHz_1RB159_16QAM_SCS15KHz

	CP-OFDM_30MHz_1RB159_64QAM_SCS15KHz

	DFT-s-OFDM_30MHz_1RB159_QPSK_SCS15KHz

	DFT-s-OFDM_30MHz_1RB159_16QAM_SCS15KHz

	DFT-s-OFDM_30MHz_1RB159_64QAM_SCS15KHz

	CP-OFDM_30MHz_160RB0_QPSK_SCS15KHz

	CP-OFDM_30MHz_160RB0_16QAM_SCS15KHz

	CP-OFDM_30MHz_160RB0_64QAM_SCS15KHz

	DFT-s-OFDM_30MHz_160RB0_QPSK_SCS15KHz

	DFT-s-OFDM_30MHz_160RB0_16QAM_SCS15KHz

	DFT-s-OFDM_30MHz_160RB0_64QAM_SCS15KHz



The output emissions were measured at the output of the PA, but referred to the antenna connector by offsetting the measurement according to the value observed for calibration to ACLR.  With the calibration applied, all waveforms measured passed the requirements including ACLR, general SEM, EVM, as well as NS_35 SEM with significant margin.  Therefore, no A-MPR and no DMPR were observed to be required for wider channels up to 30 MHz in Band n71.

Observation:  Measurements taken show that no DMPR and no A-MPR is required for Band n71 requirements, including NS_35 for up to 30 MHz uplink bandwidths.
Conclusion
The introduction of 25 MHz and 30 MHz uplink channel bandwidths for Band n71 was studied.  In a previous paper [2], the reference sensitivity degradation was presented.  In this paper, the DMPR and A-MPR for NS_35 are presented.   It was observed in measurements that neither DMPR for general requirements, nor A-MPR for NS_35 are needed.
Proposal 1:  DMPR is not needed for 25 MHz and 30 MHz uplink channel bandwidths in Band n71.
Proposal 2:  A-MPR is not needed for NS_35 (according to Table 2.2-1) in Band n71 with 25 MHz and 30 MHz uplink channel bandwidths.
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