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1. Introduction
In this contribution we take the opportunity of an extensive measurement campaign for NR UE MPR evaluation following [1] to perform a first assessment of EUTRA and UTRA ACLRs behaviors and explore simplified ways to develop UTRA AMPR requirements.
2. Discussion
2.1. Measured MPR for NR/EUTRA/UTRA ACLRs
In Table 1, the maximum output power has been measured using only ACLR criteria for a number of cases and waveforms, additional MPR is calculated for these different cases:
· A set of DFT-s-OFDM and CP-OFDM 20MHz waveforms agreed in [3].
· NR ACLR measurement bandwidth equal to transmit bandwidth, LTE EUTRA and UTRA ACLR.
· TRX impairment using default LTE >1GHz TRX impairments or improved LTE UL256QAM impairments.
Table 1: Measured MPR versus ACLR measurement and TRX impairment for 20MHz NR waveforms

	Allocat.
	TRX Impair.
	20MHz Channel waveforms
Type - allocation - Modulation
	Pout [dBm]
	NR
	EUTRA
	UTRA1
	UTRA2
	Pout for UTRA [dBm]
	delta MPR [dB]

	
	
	
	
	ACLR BW [MHz]
	
	

	
	
	
	
	19.08
	18
	3.84 (RRC)
	
	

	Full allocation
	Image 25dBc
Carrier 25dBc
	DFT-s-OFDM 100RB3 QPSK
	28.3
	30.2
	30.5
	34.5
	36.2
	28.3
	0.0

	
	
	DFT-s-OFDM 100RB3 16QAM
	28.0
	30.1
	30.4
	34.0
	36.2
	28.0
	0.0

	
	
	CP-OFDM 106RB0 QPSK
	26.0
	30.1
	30.3
	34.0
	36.2
	26.0
	0.0

	
	
	CP-OFDM 106RB0 16QAM
	26.0
	30.0
	30.4
	33.8
	36.2
	26.0
	0.0

	
	
	CP-OFDM 106RB0 64QAM
	26.0
	30.0
	30.3
	33.7
	36.2
	26.0
	0.0

	Channel Edge partial
	Image 25dBc
Carrier 25dBc
	DFT-s-OFDM 18RB0 QPSK
	28.6
	30.1
	31.7
	31.7
	45.0
	28.2
	0.4

	
	
	DFT-s-OFDM 18RB0 16QAM
	28.3
	30.0
	31.7
	31.9
	45.2
	28.0
	0.3

	
	
	DFT-s-OFDM 1RB0 QPSK
	30.5
	30.1
	30.7
	42.0
	36.5
	30.5
	0.0

	
	
	CP-OFDM 18RB0 QPSK
	26.8
	30.1
	31.7
	31.6
	46.1
	26.2
	0.6

	
	
	CP-OFDM 18RB0 16QAM
	26.7
	30.1
	32.0
	31.5
	46.6
	26.0
	0.7

	
	
	CP-OFDM 18RB0 64QAM
	26.8
	30.0
	31.6
	31.2
	45.9
	26.0
	0.8

	
	Image 34dBc
Carrier 28dBc
	DFT-s-OFDM 18RB0 QPSK
	28.8
	30.2
	32.1
	31.1
	46.2
	28.2
	0.6

	
	
	DFT-s-OFDM 18RB0 16QAM
	28.6
	30.1
	32.1
	31.1
	46.7
	28.0
	0.6

	
	
	DFT-s-OFDM 1RB0 QPSK
	31.5
	32.8
	33.0
	40.5
	37.2
	31.5
	0.0

	
	
	CP-OFDM 18RB0 QPSK
	27.0
	30.0
	32.0
	30.9
	47.4
	26.2
	0.8

	
	
	CP-OFDM 18RB0 16QAM
	26.9
	30.1
	32.2
	31.0
	47.8
	26.0
	0.9

	
	
	CP-OFDM 18RB0 64QAM
	26.8
	30.2
	32.2
	31.0
	47.4
	25.9
	0.9

	Inside Channel partial
	Image 25dBc
Carrier 25dBc
	DFT-s-OFDM 18RB18 QPSK
	31.4
	30.1
	30.5
	32.3
	36.9
	30.7
	0.7

	
	
	CP-OFDM 18RB18 QPSK
	30.7
	30.1
	30.7
	32.1
	37.9
	30.1
	0.6

	
	
	CP-OFDM 18RB18 16QAM
	30.6
	30.0
	30.5
	32.2
	37.8
	30.0
	0.6

	
	
	CP-OFDM 18RB18 64QAM
	30.6
	30.0
	30.6
	31.8
	37.8
	29.8
	0.8

	
	Image 34dBc
Carrier 28dBc
	DFT-s-OFDM 18RB18 QPSK
	32.0
	30.2
	31.2
	31.6
	40.0
	31.8
	0.2

	
	
	CP-OFDM 18RB18 QPSK
	31.6
	30.0
	31.2
	31.4
	40.4
	31.2
	0.4

	
	
	CP-OFDM 18RB18 16QAM
	31.6
	30.0
	31.2
	31.5
	39.7
	31.2
	0.4

	
	
	CP-OFDM 18RB18 64QAM
	31.5
	30.0
	31.2
	31.5
	39.7
	31.2
	0.3


From these measurements, it is confirmed that EUTRA ACLR is always met given the more stringent measurement bandwidth of NR. 

Regarding UTRA ACLR, the 20MHz bandwidth is obviously not the worst case since the 5MHz channel BW would have a NR ACLR measurement BW of 4.515MHz while the UTRA ACLR BW is 3.84*1.22=4.6848MHz. With similar measurement bandwidth and 3dB higher ACLR requirement, extra MPR will be required to meet UTRA requirements for 5MHz NR channel bandwidth whatever the waveform and allocation.
It is useful however, to check further the behavior for 20MHz channel Bandwidth as representative of the wider channel bandwidths of interest for NR for which output power limitations due to UTRA ACLR in relevant bands would be unfortunate.
Observations for 20MHz and above NR channels bandwidths regarding UTRA AMPR:
· NR and UTRA2 ACLR are met at the same power, and further margin exists for UTRA1, for full allocations for 20MHz NR channel BW and thus for all larger channel Bandwidths.
· For partial allocations, UTRA ACLR requires higher MPR than NR ACLR in most cases, this is up to 1dB higher.
· In general improved TRX impairment increases the achievable output power for partial allocations for both NR and UTRA ACLRs mitigating the risk of significant AMPR for UTRA support with NR Channel bandwidths of 20MHz and above.
· NR channel bandwidths below 20MHz will require AMPR for UTRA support in all configurations.

· Given that UTRA support induces AMPR for partial allocations, UTRA support should be avoided for HPUE.
3. Conclusion
An extensive measurement campaign for NR UE MPR evaluation allowed doing a first assessment of EUTRA and UTRA ACLRs behaviors and exploring simplified ways to develop UTRA AMPR requirements. The impact on wider NR channel bandwidths has been evaluated and the following observations are made:
Observations for 20MHz and above NR channels bandwidths regarding UTRA AMPR:
· NR and UTRA2 ACLR are met at the same power, and further margin exists for UTRA1, for full allocations for 20MHz NR channel BW and thus for all larger channel Bandwidths.

· For partial allocations, UTRA ACLR requires higher MPR than NR ACLR in most cases, this is up to 1dB higher.

· In general improved TRX impairment increases the achievable output power for partial allocations for both NR and UTRA ACLRs mitigating the risk of significant AMPR for UTRA support with NR Channel bandwidths of 20MHz and above.

· NR channel bandwidths below 20MHz will require AMPR for UTRA support in all configurations.

· Given that UTRA support induces AMPR for partial allocations, UTRA support should be avoided for HPUE.
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