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1. Introduction

Power class 2 to enable maximum output power of 26 dBm has been defined for Band 41.  More recently, a work item was agreed to define requirements for power class 2 with intra-band contiguous uplink carrier aggregation in Band 41.  This contribution examines the MPR needed to meet general emission requirements.  Extensive simulations were run, however, upon cross-checking against lab measurements, it was discovered that the PA model used was not accurately reflecting higher order IM products.  Thus, the results in this paper will be revised in a future contribution.
2. Discussion

MPR is needed to meet general emission requirements.  In this study, the following general emission requirements are considered


E-UTRA ACLR = 31 dB (single carrier, used to calibrate the output power of the PA),


CA E-UTRA ACLR = 31 dB,

General E-UTRA CA SEM for bandwidth class C according to Table 6.6.2.1A-1 of 36.101, and


Spurious emissions = -30 dBm/MHz beyond the FOOB boundary from the aggregated channel edge, and 

Nominally spaced carriers.

It is noted that UTRA ACLR is not applicable to a UE operating in Band 41 and EVM has not been considered for QPSK, 16QAM, and 64QAM modulations.  Although not yet defined in the specifications, it is assumed for the purpose of this study that CA E-UTRA ACLR is required to be at least 31 dB, similar to the value specified for single carrier E-UTRA ACLR.  A single HPUE PA was simulated.
2.1.1. Contiguous allocations
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2.1.2. Non-contiguous allocations

Simulation results for non-contiguous allocations are presented below for QPSK, 16QAM, and 64QAM modulations.  It can be observed that there is little variation as a function of modulation.  The required MPR is highest for sparse allocations where the emissions are dominated by SEM.  For these allocations, simulations show that MPR of 5 dB is needed.  For the remainder of allocations, the emissions are dominated by the ACLR where 4.5 dB MPR is required.  In comparison to simulation results from Figure 13 of [1], the required backoff is 8.5 dB for sparse allocations decaying down to 2.5 dB for larger allocations.  Further, comparing against previous results from Figure 1 of [2], albeit for power class 3, it was also observed that for sparse allocations, the MPR is required to be 8.2 dB.
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2.1.3. Lab verification

Due to the discrepancies described above, lab measurements were taken to verify the simulation results.  Unfortunately, the lab measurements were not consistent with the simulation results.  For a few spot-checked waveforms with low allocation ratio, it was found that the simulated power levels were bound by IM3 products.  However, lab measurements showed that higher order IM5 products were in reality more dominant in setting the MPR.  As a consequence, the results generated by simulation are underestimating the MPR for those cases where higher order IM’s dominate.  Further study and modification of the results will be forthcoming for the next meeting.
3. Conclusion

Simulation results are provided for MPR to meet general emissions for the HPUE with nominal spacing in CA_41C.  Unfortunately, a check against results from [1] and [2] as well as a cross check against lab measurements indicated that the PA model used did not properly reflect higher order IM.  Further study and modification of the results will be forthcoming for the next meeting.
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