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1
Introduction
For eLAA MPR/A-MPR simulations, RAN4#80bis agreed on the Way Forward [1]:

· General requirements (NS_01)
· Maximum output power
· 23 dBm (class 3)
· Tolerance is +2/-2 or +2/-2.5.  Companies to provide proposals with technical justification next meeting.
· Spectrum emission mask
· Use the E-UTRA general SEM
· ACLR1 = 30 dB 
· UTRA ACLR not applicable in Band 46
· Transmit signal quality
· Test waveforms as proposed in R4-167987 but with the image measurement shifted by 1 RB to avoid IM and image overlap.
· Requirement for in-band emission not yet agreed, but companies shall assess the impact, if any, of in-band emissions to MPR
· Regional requirements (NS other than NS_01)
· NS for Japan
· To include ACLR2 = 40 dB, PSD = 10 dBm/MHz, and Japan-specific emission requirements
· NS for Region 1
· ETSI mask, PSD = 10 dBm/MHz
· NS for Region 2
· FCC emission requirements, PSD = 11 dBm/MHz in UNII-1 and UNII-2
· Companies to provide technical justification on the need for NS to indicate IEEE SEM 
· Companies to verify the emission limits provided in R4-168591
· Companies to provide technical justification for other NS’s for other countries
This document presents simulation results for the interlaced uplink transmission, considering the above simulation assumptions.
2
Discussion

The general TX chain parameters for the simulation were set as follows:

· 25 dB IQ image and LO suppression

· 60 dB CIM3 suppression

· 4 dB post-PA losses

We used three different PA models. The model PA1 is the “New Radio PA model below 6 GHz” [2], and the other two models are normal LTE PA models with nominal power class 3 output power. The PA output power for each model was calibrated with fully populated 100RB QPSK waveform, against the LTE SEM and 30 dB E-UTRA ACLR target.

In our previous simulation results [3], we had used some eLAA interlace configurations that were not defined by RAN1. The legal set has 59 different interlace configurations; all “contiguously” allocated interlaces, and a total of 8 non-contiguous allocations. These were all simulated for this document, with the 3 PA models, and against the different emissions targets.
2.1
Baseline MPR for general requirements
The simulated MPR required to meet the LTE SEM and 30 dB E-UTRA ACLR with the interlaced eLAA transmissions are shown in the next figure:
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Figure 1: eLAA MPR for general requirements.
As the calibration point for QPSK is 1 dB MPR for full allocation, all the PA models align on that simulation point. For interlaced QPSK allocations, up to  2 dB is required for all PA models, to meet the ACLR requirement. For 16-QAM and 64-QAM, 2.5 dB would be sufficient. Based on these results, the baseline MPR could be:
Table 1: Simulated eLAA MPR for 23 dBm Power Class
	Modulation
	MPR (dB)

	QPSK
	≤ 2

	16 QAM
	≤ 2.5

	64 QAM
	≤ 2.5

	256 QAM
	TBD


2.2
A-MPR for ETSI requirements

The ETSI requirements add a relative SEM and 10 dBm/MHz on-channel PSD limitation. After applying these additional requirements, the total backoff values are shown in the next figure:
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Figure 2: eLAA PA backoff for additional ETSI requirements.
For some interlace configurations, the NR PA model (PA1) seems to require highest amount of backoff, but for a single interlace, all the used models need a similar amount. The 10 dBm/MHz on-channel PSD is the main limiting factor for adjacent interlace configurations, while the non-adjacent interlaces are SEM limited.
3.5 dB backoff is needed to comply with the PSD limitation as the total amount of MPR + A-MPR. . 
The PSD limit in Japan is the same as in Europe, i.e. 10 dBm/MHz, and the same NS value and A-MPR would be suitable to be used in Japan. This also has the benefit that as the ETSI mask guarantees 40 dB ACLR2, there would be no question whether that is met or not. If the same PSD limit was used but with the LTE SEM instead of ETSI SEM, some of the interlace configurations could be transmitted with slightly less A-MPR. The difference is very small and hence we prefer not to introduce an additional NS value.
2.3
A-MPR for FCC requirements

The on-channel PSD limitation is 11 dBm/MHz, and LTE SEM is used in the simulation. For the frequency band 5150-5350 MHz, there is also an equivalent conducted spurious emission requirement of -41 dBm/MHz, at the frequencies below 5150 MHz and above 5350 MHz. The inner most 6 channels are not affected by this additional limit, but the two edge channels (fc = 5180 MHz and 5320 MHz) need to be checked separately for compliance.
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Figure 3: eLAA PA backoff for additional FCC requirements with fc between 5200 and 5300 MHz.
As expected, the PA backoff is similar as for the general case, except that about 2.5 dB backoff is needed to comply with the 11 dBm/MHz PSD limitation. 
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Figure 4: eLAA PA backoff for additional FCC requirements with fc = 5180 and 5320 MHz.
More than 7 dB total PA backoff is required for the interlaced transmissions on the edge channels, to meet the FCC -41 dBm/MHz equivalent conducted spurious emission requirement. 
4
Summary

This document presented PA backoff simulation results for eLAA uplink, according to the agreed way forward [1]. Based on the simulation results, the following MPR and A-MPR are proposed:
Table 1: eLAA MPR for 23 dBm Power Class
	Modulation
	MPR (dB)

	QPSK
	≤ 2

	16 QAM
	≤ 2.5

	64 QAM
	≤ 2.5

	256 QAM
	TBD


A-MPR for ETSI and Japanese requirements: 1.5 dB for QPSK and 1.0 dB for 16-QAM and 64-QAM.
A-MPR for FCC (channels with fc between 5200 and 5300 MHz): 0.5 dB for QPSK
A-MPR for FCC (channels with fc = 5180 and 5320 MHz): 5.5 dB for QPSK , 16-QAM and 64-QAM.
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