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1 Introduction
In RAN plenary #66 a work item on UE core requirements for uplink 64 QAM was approved [1]. The objectives of the work item are the following:

· Specify UE RF requirements for uplink 64QAM for single carrier with and without UL MIMO and for carrier aggregation without UL MIMO e.g.

· MPR requirements for uplink 64QAM.

· A-MPR requirements for uplink 64QAM, if needed.

· For single carrier A-MPR, evaluate whether the existing single carrier A-MPR requirements can be re-used for 64QAM.

· For intra-band contiguous CA, RAN4 should focus the work on existing CA band combinations. As long as one CA combination is completed, the WI can be closed and work on the remaining CA combination can continue.
· EVM requirement for uplink 64QAM.
In this contribution we discuss MPR simulation results for single carrier UL 64QAM.
2 Discussion
2.1 Single carrier contiguous allocation

Figure 1 and Figure 2 show simulation results for 20 MHz with full RB and 1 RB allocations, respectively. In the two figures the PSDs are compared with the spectral emission mask (SEM) and the spurious emission level. The simulations have been conducted at full output power considering MPR, i.e. 22/23 dBm for QPSK depending on allocation, and 1 dB lower for 16QAM and also for 64QAM. One can note that in all cases, QPSK is the dimensioning modulation format, and even if 64QAM in most cases are slightly worse than 16QAM it still shows better margins than QPSK does. Thus it seems that we can have the same MPR as for 16QAM here. 
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Figure 1 PSD of contiguous single carrier signal with 1RB allocation
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Figure 2 PSD of contiguous single carrier signal with full RB allocation
2.2 Single carrier non-contiguous allocation

Figure 3 shows simulation results for non-contiguous allocation with 1+1RB. With one single resource block allocated at each end of the carrier and 8dB MPR is used, it is the margin towards the spurious emission requirement that is the main dimensioning factor. Currently there is no distinction between modulation formats for this case in the specification, which means that currently 16QAM is the dimensioning modulation format. Simulations show that the margin is only slightly smaller for 64 QAM, and that there is a substantial margin for all modulation formats. Thus we propose to reuse the existing MPR formula for 64QAM as well. 
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Figure 3 PSD of non-contiguous single carrier signal with 1+1 RB allocation
3 Conclusion
In this contribution we discussed MPR simulation results for single carrier for UL 64QAM, and made the following proposals:
· For the single carrier case with contiguous allocation, use the same MPR table for 64QAM as for 16QAM 
· For the single carrier case with non-contiguous allocation, use the existing formula for all modulation formats, i.e. also for 64QAM.
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