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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 A-MPR needed to meet CA_NS_04 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

For CA_41C uplink carrier aggregation, the network signaling value CA_NS_04 has been defined to allow the network to indicate to the UE that additional emission requirements are to be met due to regional regulations.  These additional emission requirements include a SEM that is different from the general SEM as well as additional spurious emissions.  The emission requirements for CA_NS_04 are detailed in [1].  These CA_NS_04 requirements are in addition to the general requirements as also studied in [2], including an assumption on CA E-UTRA ACLR of 31 dB.  

Because the additional spurious emission requirements are imposed below the band, simulations were run at the lower edge of the band where the impact of these additional spurious emission requirements would be greatest, as well as at the upper edge of the band where there would be no impact from these requirements.  It is anticipated that an eventual A-MPR table will be divided for channels in the lower portion of the band vs. channels in the upper portion of the band.  Determination of the cutoff frequency between lower and upper portions of the band has not yet begun.  The results in this paper are derived from a single PA model.

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.  For channels located at the lower portion of the band, the A-MPR is dominated by the additional spurious emission requirement.  The A-MPR is as high as 10 dB for sparse allocations decreasing to 6 dB for nearly full allocations.  

As compared to results in [3], the simulations here are more optimistic for very sparse allocations, but more pessimistic for larger allocations.  The reason for the most optimistic results might be explained below in lab verification.
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CA-NS-04 16QAM NC allocation backoff simulation results
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CA-NS-04 64QAM NC allocation backoff simulation results
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For channels in the upper portion of the band, the simulation results are illustrated below.  The A-MPR required here is slightly larger than the MPR for the case when CA_NS_04 is not signaled since the CA_NS_04 SEM is slightly stricter than the general SEM.  
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CCA-NS-04 64QAM NC allocation backoff simulation results
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CCA-NS-04 16QAM NC allocation backoff simulation results
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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 A-MPR to meet CA_NS_04 emissions for the HPUE with nominal spacing.  Unfortunately, a check against results from [3] 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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