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1. Introduction
Agreed way forward R4-1610913 [1] and R4-1610990 [2] in last meeting have set a common ground for companies to provide A-MPR values for eLAA waveforms, and also provided further requirements to be agreed in [2]. This contribution provides A-MPR values based on a new set of measurements of a standard Wi-Fi PA and data from [3].
2. Discussion
In last meeting it was agreed [1] that the generic eLAA requirement will be based on LTE class 3 operation, using generic LTE ACLR, SEM and EVM requirements. Then A-MPR will use the specific regional requirements for the 5GHz un-licensed band. Some extra regional requirements were also captured in [2]. Since the agreement uses a different 0dB MPR reference and MPR/AMPR approach than our initial contribution [3], here we are providing AMPR values based on data from [3] and a new set of measurements on the same standard Wi-Fi PA.
2.1. 0dB MPR Reference and RF Front-end Losses
In [3], we had taken the position that the 0dB MPR could be for the full RB allocation since the 18RB partial allocation for 20MHz channel of LTE is no longer a valid waveform for eLAA. The group still wanted to use the 18RB partial allocation as a reference, our MPR values are reported here using this reference. 
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Figure 1: LTE ACLR measurements for 18RB LTE waveform at 27.2dBm

The measurement is shown in Figure 1 above and it can be seen that UTRA1 ACLR is missed by 0.2dB, thus the power must be corrected by 0.1dB setting the 0dB MPR reference at 27.1dBm and consistent with a post PA loss of 4dB for class 3 operation. It is to be noted that the 18RB waveform is not valid for eLAA, and it will still be needed for reference for the MPR test. 

Observation 1: 0dBm MPR PA output power is 27.1dBm consistent with 4dB post PA losses.

2.2. eLAA A-MPR Based on Wi-Fi PA Measurements

2.2.1. A-MPR Related to In-band PSD

The first generic A-MPR requirement is related to the in band PSD specification of 11dBm/MHz in region 2 and 10dBm/MHz in region 1 and Japan.
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Figure 2: 100RB and 10RB 1MHz resolution BW in band measurements
Since it was not feasible to measure all possible waveform the following table is reproduced from [3], the calculations sshows the difference in PSD for the different waveforms. It calculates that the PSD difference between 100RB and 10RB waveform is 2.6dB, which can easily be deduced from the fact that the 1MHz BW captures 1 tone over 10 of the interleaved 10RB waveform, Which results in 10dB attenuation, while in the full RB case, 1/18th of the power is captured in 1MHz resulting into 12.55dB attenuation. This 2.6dB difference is also observed in measurements in Figure 2 with 16dBm/MHz for the interleaved waveform at 25.3dBm and 14.2dBm/MHz at 26.1dBm for the fully allocated waveform.
Table 1: Calculated 1MHz PSD for different interleaved waveforms

	
	
	
	interleaved pattern
	
	
	
	

	
	RB number
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	….

	
	RB BW[MHz]
	0.18
	0.18
	0.18
	0.18
	0.18
	0.18
	0.18
	0.18
	0.18
	0.18
	0.18
	0.18
	….

	
	freq [MHz]
	0.18
	0.36
	0.54
	0.72
	0.9
	1
	1.08
	1.26
	1.44
	1.62
	1.8
	1.98
	2
	2.16
	….

	
	 

	
	NRB
	dBc/ tone
	1MHz res BW
	1MHz res BW
	 
	 

	contiguous
	10
	0.0
	0.0
	
	
	
	
	
	
	
	
	
	
	0.0
	
	
	….

	
	20
	-3.0
	-3.0
	-3.0
	
	
	
	
	
	
	
	
	
	-3.0
	-12.6
	-3.5
	….

	
	30
	-4.8
	-4.8
	-4.8
	-4.8
	
	
	
	
	
	
	
	
	-4.8
	-14.3
	-5.3
	….

	
	40
	-6.0
	-6.0
	-6.0
	-6.0
	-6.0
	
	
	
	
	
	
	
	-6.0
	-15.6
	-6.5
	….

	
	50
	-7.0
	-7.0
	-7.0
	-7.0
	-7.0
	-7.0
	
	
	
	
	
	
	-7.0
	-16.5
	-7.5
	….

	
	60
	-7.8
	-7.8
	-7.8
	-7.8
	-7.8
	-7.8
	-10.3
	-11.3
	
	
	
	
	-7.8
	-17.3
	-8.3
	….

	
	80
	-9.0
	-9.0
	-9.0
	-9.0
	-9.0
	-9.0
	-11.6
	-12.6
	-9.0
	-9.0
	
	
	-9.0
	-18.6
	-9.5
	….

	
	90
	-9.5
	-9.5
	-9.5
	-9.5
	-9.5
	-9.5
	-12.1
	-13.1
	-9.5
	-9.5
	-9.5
	-
	-9.5
	-19.1
	-10.1
	….

	
	100
	-10.0
	-10
	-10
	-10
	-10
	-10
	-12.6
	-13.5
	-10
	-10
	-10
	-10
	-10
	-19.5
	-10.5
	….

	Non-contiguous
	20
	-3.0
	-3.0
	
	
	
	
	-5.6
	-6.5
	
	
	
	
	-3.0
	
	
	….

	
	40
	-6.0
	-6.0
	-6.0
	
	
	
	-8.6
	-9.5
	-6.0
	
	
	
	-6.0
	-15.6
	-6.5
	….

	
	60
	-7.8
	-7.8
	-7.8
	-7.8
	
	
	-10.3
	-11.3
	-7.8
	-7.8
	
	
	-7.8
	-17.3
	-8.3
	….

	
	80
	-9.0
	-9.0
	-9.0
	-9.0
	-9.0
	
	-11.6
	-12.6
	-9.0
	-9.0
	-9.0
	
	
	-18.6
	-9.5
	….

	
	 

	
	NRB
	dBc/ MHz
	1MHz res BW
	1MHz res BW
	PSD[dBc]

	contiguous
	10
	0
	0
	0
	2.6

	
	20
	0
	0
	-2.55
	2.6

	
	30
	0
	0
	-4.31
	2.6

	
	40
	0
	0
	-5.56
	2.6

	
	50
	0
	0
	-6.53
	2.6

	
	60
	-0.33
	-0.33
	-5.86
	2.2

	
	80
	-1.58
	-1.58
	-3.52
	1.0

	
	90
	-2.09
	-2.09
	-2.95
	0.5

	
	100
	-2.55
	-2.55
	-2.55
	0.0

	Non-contiguous
	20
	-1.09
	-1.09
	-1.41
	1.5

	
	40
	-1.94
	-1.94
	-1.94
	0.6

	
	60
	-2.27
	-2.27
	-2.27
	0.3

	
	80
	-2.44
	-2.44
	-3.52
	0.1


Proposal 1: Based on the reference of 10.5dBm/MHz at 23dBm at the antenna for the 100RB allocation the following A-MPR values are proposed while rounding to 0.5dB increments
Table 2: A-MPR for in band PSD limits

	A-MPR vs 23dBm 18RB reference
	eLAA waveforms

	
	Full RB
	Contiguous every 10RB
	Non contiguous

	PSD requirement
	100RB
	90RB
	80RB
	60RB
	10 to 50RB
	80RB
	60RB
	40RB
	20RB

	11dBm/MHz
	0dB
	0.5dB
	1dB
	2dB
	2.5dB
	0dB
	0dB
	0.5dB
	1dB

	10dBm/MHz
	1dB
	1.5dB
	2dB
	3dB
	3.5dB
	1dB
	1dB
	1.5dB
	2dB


2.2.2. A-MPR Related to Regional SEM Masks
As already discussed in [3], the ETSI mask represents a worst case for the B46 related FCC, ETSI and Japan SEM masks. Figure 3 below shows the measured mask performance for both the 100RB and interleaved waveforms.
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Figure 3: 100RB and 10RB allocation mask measurement at 26.6dBm and 25.6dBm respectively

It can be seen that no extra attenuation is needed compared to the 1dB and 2dB MPR already needed to meet the masks.
Proposal 2: No A-MPR is needed on top of applied MPR to meet regional SEM masks.
2.2.3. A-MPR Related to Japan ACLR2 Requirement

As already discussed in [3], no A-MPR is needed to meet Japan ACLR2 requirement, this is illustrated in Figure 4.
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Figure 4: ACLR2 measurement for 100RB (left) and 10RB (right) waveforms

Proposal 3: No A-MPR is needed on top of applied MPR to meet Japan ACLR2 requirements.

2.3. Japan Occupied Bandwidth Requirements

Occupied bandwidth requirement for Japan is such that depending of the band 46 sub-band of operation, the measured 99% occupied bandwidth is less than 19MHz and 19.7MHz respectively. Even for the fully allocated waveform, no issue is anticipated as shown in Figure 5 where occupied bandwidth is less than 18MHz.
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Figure 5: Occupied bandwidth for 100RB and 10RB eLAA waveforms
Proposal 4: Maximum occupied bandwidth Japanese requirement is met by eLAA waveforms
3. Conclusion
This contribution provides measurements of a standard Wi-Fi PA for all in band regional A-MPR cases. The proposed A-MPR values are described in the following table:
Table 1: A-MPR for in band PSD limits

	A-MPR vs 23dBm 18RB reference
	eLAA waveforms

	
	Full RB
	Contiguous every 10RB
	Non contiguous

	PSD requirement
	100RB
	90RB
	80RB
	60RB
	10 to 50RB
	80RB
	60RB
	40RB
	20RB

	11dBm/MHz
	0dB
	0.5dB
	1dB
	2dB
	2.5dB
	0dB
	0dB
	0.5dB
	1dB

	10dBm/MHz
	1dB
	1.5dB
	2dB
	3dB
	3.5dB
	1dB
	1dB
	1.5dB
	2dB


Observation: regional 5GHz unlicensed band SEM mask, Japan ACLR2 and Japan OBW are met.
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