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1	Introduction
In previous RAN4 meeting a WF [1] was approved aiming to study possible 0 dB MPR region extension from current Region 1 to an inner 1/3 FR1 like MPR concept [2]. Companies were also invited to evaluate the concept of power boosting by removing In-Band Emissions (IBE) as gating factor [3]. This paper presents and update of our measurements results only for power boosting concept since this experimental data set was that which was used to make original proposal of 0dB MPR Region 1 extension for PC3 operation in FR2 [2,4].
2	Discussion
2.1	Region 1 Extension for Power Class 3 Operation
For 0dB MPR Region 1 extension proposal, no further measurements are needed as we believe C-IM3 terms are not likely to impact the observations and proposals made in [2,4]. As pointed in [1], these measurements results seem to be in good agreement with simulation data from [5,6,7].
Proposal 1: The Region 1 0dB MPR for PC3 operation in FR2 at channel bandwidth less or equal to 200MHz is extended as described in [1].
2.2	Output Power Boosting
Output power boosting concept relies on the fact that if IBE gating factor is omitted, it should be possible to boost UE transmit power for RB allocations in the actual 0 dB MPR Region 1. This is justified by the fact that for these RB allocations, once IBE is ignored, the next gating factor should be EVM for Pi/2 BPSK and for QPSK modulation schemes, for which there usually remains a margin with regards to the requirement specifications. In this section, we present the measurement results for possible output power boosting in case IBE is omitted on the restricted set of data presented in [4]. 
Test measurement conditions are [4]:
Reference 0 dB MPR PA calibration point is that agreed in [1], ie BW = 100 MHz, SCS = 120 KHz, DFT-S-OFDM QPSK, 20RB23 for which all gating factors are considered, including IBE. We use the following assumptions:
· Power class 3 UE
· Carrier frequency: 24 300 MHz
· Channel BW = 100 MHz, SCS = 120 kHz
· Modulation: QPSK
· Waveforms: DFT-S-OFDM
· Carrier suppression 25 dB, calibrated for each waveform,
· Image suppression 25 dB, calibrated for each waveform,
· RB allocation test points (TP) 
· DFT-S-OFDM test points:1RB0, 1RB23, 5RB5, 10RB10, 20RB20, 20RB23, 32RB16, 50RB8, 64RB0. RB allocations corresponding to new 0dB MPR inner 1/3 Region 1 proposal are 1RB23, 5RB5, 10RB10, 20RB20, 20RB23.
For each TP, the NR transmit power level, denoted PNR is increased and measurement is stopped as soon as one of the following gating factor fails:
· ACLR according to 38.101-2 
· EVM according to 38.101-2,
· In-Band Emissions (IBE): accounted for in 1st measurement results, then IBE is ignored in second set of data according to [1],
· Occupied bandwidth limit according to 38.101-2, 
Power levels of the second harmonic are also systematically captured for each power sweep.
Measurement test points are summarised in Figure 1 below (orange RB allocations with black dots).
[image: ]
Figure 1: DFT-S-OFDM test points (orange with black dot) vs actual Edge allocation (yellow ‘E’) vs actual MPRnarrow (blue ‘N’) vs actual 0dB MPR inner Region 1 allocation (‘R1’ within red contour) vs new inner 1/3 0dB MPR Region 1 extension proposal [1] (green with black contour) vs LCrb vs RBstart for the example of PC3 operation at 100MHz channel bandwidth and SCS 120 kHz. 0 dB MPR reference waveform is 20RB23.
We reproduce in Table 1 below measurements from [4] which confirm that for the measurement points corresponding to the new proposed 0dB MPR Region 1 contour, i.e. for 1RB23, 5RB5, 10RB10, 20RB20:
· IBE is indeed the limiting factor,
· A small margin is available compared to the 0dB MPR reference test point.
It is worth noting that this contour seems to provide sufficient margin for 32RB16 and 50RB8 since they are also IBE limited despite being located within the actual “Edge” region.






Table 1: Gating Factor and Measured MPR Taking All Gating Factors into Account
	 
	QPSK DFT-S-OFDM
	Measurement results

	
	LCRB
	RBstart
	 Back-off vs 0dB ref.
	Gator

	new inner 1/3 Region 1
	1
	23
	-0.6
	IBE

	
	5
	5
	-0.5
	IBE

	
	10
	10
	-0.2
	IBE

	
	20
	20
	-0.3
	IBE

	
	20
	23
	0dB ref.
	IBE

	Other RB allocations
	1
	0
	-1.9
	EVM

	
	32
	16
	-0.3
	IBE

	
	50
	8
	0.7
	IBE

	
	64
	0
	0.7
	OBW



Observation 1: IBE is the limiting gating factor for selected TP fulfilling the new 0dB MPR inner 1/3 Region 1 extension proposal [1]. Other points in the “Edge” allocation regions are also IBE limited, indicating that new Region 1 proposal provides sufficient margin.
In Table 2, we present the measured power boosting that can be achieved if IBE is removed for the TP fulfilling new 0 dB MPR Region1 proposal. In these measurements, the 20RB23 0 dB MPR reference waveform calibration is maintained as currently defined, in this case it is IBE limited. The measured power boosting ranges from 1.6 to 2.5 dB for QSPK DFT-S-OFDM waveforms. Further studies are needed to confirm if boosting is also applicable to Pi/2 BPSK waveforms. Considering the data set is very small compared the large number of RB allocation combinations, these results should be considered only as a way to verify that the 1 dB power boosting proposed in [3] seems to be feasible. In any case, if boosting was to be adopted, boosting level could only be based on adopting the minimum boosting level across all RB allocations eligible to the new Region 1 extension proposal.
Table 2: Gating Factor and Measured MPR Ignoring IBE Gating Factor for Inner 1/3 TP
	 
	QPSK DFT-S-OFDM
	Measurement results

	
	LCRB
	RBstart
	 Back-off vs 0dB ref.
	Gator

	new inner 1/3 Region 1
	1
	23
	-1.8
	EVM

	
	5
	5
	-2.5
	EVM

	
	10
	10
	-2.4
	EVM

	
	20
	20
	-1.6
	EVM

	
	20
	23
	0dB ref.
	IBE



It should be noted that the 0 dB MPR waveform is also eligible to power boosting since it is IBE limited. The measurements indicate a 1.5 dB power boosting for 20RB23 QPSK DFT-S-OFDM. 
Observation 2: For QPSK DFT-S-OFDM RB allocations which are eligible to the new 0 dB MPR Region 1 contour [1], the 1dB power boosting proposed in [3] seems to be feasible.
Proposal 2: Power Boosting Concept is applicable for QPSK DFT-S-OFDM RB allocations eligible to the new 0 dB MPR Region 1 extension proposal. Applicability for Pi/2 BPSK is FFS.
3	Conclusion
In this contribution we have presented measurements results for which we believe Region 1 extension proposal is still valid and based on these we propose:
Proposal 1: The Region 1, 0 dB MPR for PC3 operation in FR2 at channel bandwidth less or equal to 200MHz is extended as described in [1].
As for the power boosting concept, based on our results we observe that:
[bookmark: _GoBack]Observation 1: IBE is the limiting gating factor for the selected TP fulfilling the new 0 dB MPR inner 1/3 Region 1 extension proposal [1]. Other points in the “Edge” allocation regions are also IBE limited, indicating that new Region 1 proposal provides sufficient margin.
Observation 2: For QPSK DFT-S-OFDM RB allocations which are eligible to the new 0 dB MPR Region 1 contour [1], the 1 dB power boosting proposed in [3] seems to be feasible.
And therefore propose:
Proposal 2: Power Boosting Concept is applicable for QPSK DFT-S-OFDM RB allocations which are eligible to the new 0 dB MPR Region 1 extension proposal. Applicability for Pi/2 BPSK is FFS.
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