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1. Introduction

For eLAA in Band 46, additional spurious emissions requirements were presented in [1] for US, Europe, and Japan.  This contribution provides measurement and simulation results of A-MPR to comply with these requirements.

2. Discussion  
For simulation results, the conventional LTE approach to calibrate the PA for maximum output power against E-UTRA ACLR requirements.  The PA model used was a 3.5 GHz PA, but lab measurements were conducted against a 5 GHz PA for validation.  In all cases, the total backoff needed to meet the requirement is shown below not including MPR, since MPR values for eLAA have not been agreed yet.
2.1. US

The US requirements from [1] are shown below pictorially
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We investigate the A-MPR required of the channels adjacent to protected frequency ranges since these edge channels will have the largest A-MPR.  Middle channels may also require A-MPR, additive to MPR, to meet the 11 dBm/MHz PSD limit, but that effect is not closely studied in this paper.  Only 20 MHz channels are considered.

For the channels adjacent to 5150 MHz and 5350 MHz, the requirement is -41 dBm/MHz in the adjacent channel.  This represents an exceedingly difficult requirement, especially given that there is no guard band.  Simulations indicate the required backoff relative to maximum output power – in other words, not accounting for MPR, is approximately 16 dB for QPSK modulation and 18 dB for 64QAM at maximum value.  This is a significant backoff required and would apply equally to channels centered at 5160 MHz and centered 5340 MHz.  We note that these edge channels are not used by WiFi since the emission requirements are so onerous.  Evaluating the next channel away centered 5180 MHz and 5320 MHz, the simulations show that total backoff of approximately 5 dB and 6 dB for QPSK and 64QAM.  For inner channels from 5200 MHz to 5300 MHz, the backoff is expected to be limited by the 11 dBm/MHz PSD limit rather than the spurious emissions limit.
For the channel at 5480 MHz, the immediately adjacent requirement is -27 dBm/MHz over a 10 MHz frequency range before the requirement drops to -41 dBm/MHz again.  Simulations show the necessary backoff to be 12 to 13 dB depending on modulation.  For the next channel over, the backoff only for emissions is at most 2 dB and therefore the total backoff is likely limited by PSD or other general requirements.  For the channel at 5715 MHz, the adjacent channel requirement is -27 dBm/MHz.  Given this more relaxed requirement, the backoff was found to be 8 to 9 dB for the waveforms simulated.  Inner channels will be dominated by the PSD limit.
Measurements on a 5 GHz PA were also conducted to validate the simulation results.  A discrepancy was found for the channel at 5715 MHz and for the channel at 5480 MHz where the simulations showed significantly higher power backoff than measurements.  The source of this discrepancy has not yet been identified and therefore, the simulation results for these two channels should be regarded as preliminary.
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2.2. Europe
For Europe, A-MPR required to comply with the ETSI mask.  Only a handful of waveforms were measured for QPSK, 16QAM, and 64QAM.  The highest total backoff from maximum output power from two PA’s, one 3.5 GHz and the other 5 GHz, was measured and is reported below

	Waveform
	Modulation
	Total backoff measured

	1000000000
	QPSK
	4.8

	0000000001
	
	4.9

	1111111111
	
	3.7

	1000000000
	16QAM
	5.3

	0000000001
	
	5.5

	1111111111
	
	4

	1000000000
	64QAM
	5.4

	0000000001
	
	5.6

	1111111111
	
	4


Simulations are underway, but the initial results from simulation are more optimistic compared to measurements.  Further study is needed to be able to conclude on the necessary A-MPR for this case.

2.3. Japan
To meet the requirements for Japan, we first consider the emission requirements as presented in [1].  It is recognized that these emission requirements do not reflect exactly the regulatory requirement in Japan.  In fact, they are a simplification which arguably could benefit from further simplification.  Nonetheless, the requirements as reflected in simplified form in [1] are expected to be the same or tighter than regulatory requirements and therefore compliance with regulations is not a concern.  Simulation results show that the total backoff ranges up to 5.5 dB depending on the particular channel, the modulation type, and the uplink waveform.  [image: image3.png]Backoff (dB)
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Measurements on a 5 GHz PA are consistent with these simulation results.

3. Conclusion
Preliminary simulation results and measurements are provided for eLAA waveforms to comply with additional spurious emission requirements in the US, Europe, and Japan.  The results have been provided as total backoff relative to maximum output power and consider only the additional spurious emissions requirements.  Therefore, to interpret these results for defining an A-MPR specification, the MPR must be subtracted from these total backoff values since A-MPR is additive to MPR.  Moreover, since these simulations only consider the spurious emission requirements, there are other requirements that may become dominant when the values shown in this contribution are low.  In particular, the PSD limitation will likely dominate and override the A-MPR values shown here.
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