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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 related to out of band requirements.
2. Discussion
In last meeting it was agreed [1] that the generic eLAA requirement will be based on LTE class 3 operation and will use 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] and new requirements from [2], here we are providing more AMPR data based on 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 wanting to use the 18RB partial allocation as a reference, our 0dB MPR reference value is reported here again. 
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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. Also the limitation is UTRA1 ACLR, which is no longer valid for eLAA will still be need to be measured.

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

2.2. eLAA A-MPR Related to Out of Band Emissions Based on Wi-Fi PA Measurements

In the following chapter, A-MPR is reported from the 18RB 0dB MPR reference and assumes that the applied A-MPR is the max of MPR/A-MPR.
On top of the more generic regional requirements, some drastic out of band emissions requirements must be met in some frequency ranges: for region 2 it is either -27dBm/MHz or -41dBm/MHz and for region 1 it is -30dBm/MHz. In the following figures, output power is varied to meet the different requirements, since measurements are at the PA output the requirement has been raised by 4dB to take into account the post PA losses. Measurement was only focused on QPSK measurements using full RB and 10RB allocation. During the measurements it was found that RB start 0 is the worst case for both the channel at band edge and the next channel away.
2.2.1. -41dBm/MHz requirement

Figure 2 shows the measured A-MPR for 100RB (left) and 10RB (right) waveforms for the channel at the edge of the band and for one channel away case.

· For 100RB at band edge, 10.9dBm at PA output results in -35.6dBm/MHz 10.5MHz away => 5.5dBm for -41dBm/MHz at antenna => 17.5dB AMPR

· For 10RB at band edge, 5dBm at PA output results in -37dBm/MHz 10.5MHz away => 1dBm for -41dBm/MHz at antenna => 22dB AMPR

· For 100RB one channel away from band edge, 21.9dBm at PA output results in -37dBm/MHz 10.5MHz away => 18.9dBm for -41dBm/MHz at antenna => 4.1dB AMPR

· For 10RB one channel away from band edge, 21.4dBm at PA output results in -37dBm/MHz 10.5MHz away => 17.4dBm for -41dBm/MHz => 5.6dB AMPR
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Figure 2: AMPR measurements for -41dBm/MHz, channel at edge 100RB (top left) and 10RB (top right), next channel 100RB (bottom left) 10Rb (bottom right)
2.2.2. -30dBm/MHz Requirement

Figure 3 shows the measured A-MPR for 100RB (left) and 10RB (right) waveforms for the channel at the edge of the band (top) and for one channel away case (bottom).

· For 100RB at band edge, 19.7dBm at PA output results in -26.5dBm/MHz 10.5MHz away => 15.2dBm for -30dBm/MHz at antenna => 7.8dB AMPR

· For 10RB at band edge, 14.6dBm at PA output results in -26dBm/MHz 10.5MHz away => 10.6dBm for -30dBm/MHz at antenna => 12.4dB AMPR

· For 100RB one channel away from band edge, even at PA maximum output power of, there is less than -31dBm/MHz 10.5MHz away => <-35dBm/MHz at max power => no A-MPR for -30dBm/MHZ and -27dBm/MHz
· For 10RB one channel away from band edge, 25.2dBm at PA output results in -26.4dBm/MHz 10.5MHz away => 21.4dBm for -30dBm/MHz => 1.6dB AMPR < MPR. => no A-MPR for -27dBm/MHz
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Figure 3: AMPR measurements for -30dBm/MHz, channel at edge 100RB (top left) and 10RB (top right), next channel 100RB (bottom left) 10Rb (bottom right)

2.2.3. -27dBm/MHz Requirement

Figure 4 shows the measured A-MPR for 100RB (left) and 10RB (right) waveforms for the channel at the edge of the band. For the one channel away case is has already been shown than no A-MPR is needed for -27dBm/MHz

· For 100RB at band edge, 23.7dBm at PA output results in -22.8dBm/MHz 10.5MHz away => 19.5dBm for -27dBm/MHz at antenna => 3.5dB AMPR

· For 10RB at band edge, 17.4dBm at PA output results in -23.4dBm/MHz 10.5MHz away => 13.8dBm for -27dBm/MHz at antenna => 9.2dB AMPR
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Figure 4: AMPR measurements for -27dBm/MHz, channel at edge 100RB (left) and 10RB (right)
2.2.4. A-MPR Proposal

Proposal: in order to simplify the A-MPR table it is proposed to have a single A-MPR value for all waveforms and modulations for channel at band edge and one channel away from band edge as in next table
Table 1: Proposed A-MPR for out of band regional requirement

	Out of band requirement
	A-MPR for channel at band egde
	A-MPR for channel one channel away from band edge

	-30dBm/MHz region 1
	13dB
	2dB

	-27dBm/MHz region 2
	10dB
	0dB

	-41dBm/MHz region 2
	23dB
	6dB


3. Conclusion
This contribution provides measurements of a standard Wi-Fi PA for all identified out of band emissions related A-MPR cases. The proposed A-MPR values are described in the following table:
Table 1: Proposed A-MPR for out of band regional requirement

	Out of band requirement
	A-MPR for channel at band egde
	A-MPR for channel one channel away from band edge

	-30dBm/MHz region 1
	13dB
	2dB

	-27dBm/MHz region 2
	10dB
	0dB

	-41dBm/MHz region 2
	23dB
	6dB
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