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1. Introduction
In this document, we discuss a revision to TS36.101 regarding CA_NS_04 AMPR
2. Discussion
In past meetings CA_NS_04 AMPR for PC2 was investigated [1] [2] [3]. Simulations and measurements were proposed, and specs were finalized in TS36.101 and TS38.101-1. NS_04 and single carrier implementations were optimized before work began on CA_NS_04 AMPR formulation in TS36.101. After summarizing all the MPR, AMPR and total back-off, it is shown that there is a discrepancy and short coming with the total back-off required for the CA case. 
Figure 1 highlights the total back-off required power class 3 and power class 2 and clearly show the shortcoming. The total back-off for multi-carrier is less than the total back-off for single carrier even though the PAPR is higher for DFT-s-OFDM waveforms that have 2CCs versus 1CC. The LTE single carrier total back is higher for higher order modulation because the total back off is AMPR+MPR, whereas in the CA case, the total back-off is only AMPR and in the NR case, the total back-off is the max (AMPR, MPR).
Observation 1: The total back-off for multi-carrier is less than the total back-off for single carrier even though the PAPR is higher for DFT-s-OFDM waveforms that have 2CCs versus 1CC.
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Figure 1: Summary of existing NS_04 and CA_NS_04 on left. Back-off is shown for RB allocations where IM3 products or 3rd order adjacent emission fall past the 2490.5MHz spurious limit. Proposed summary on the right

The discrepancy is due to different PA models being used for the CA and non-CA case. Figure 2 shows the SEM emission simulated at 2490MHz in a 1MHz BW for the same PA model where the calibration for 1dB MPR was done relative to the single carrier waveform for -31dBc ACLR. It is clearly shown that the back-off required to meet the emission level of -25dBm/MHz for the CA case should not be less than the non-CA case. Figure 3 shows a measurement at the same output power for the 40MHz CA and 40MHz non-CA case for the same device. It shows CA requires more or equal back-off than the single carrier case, not less.
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Figure 2: SEM performance of CA and non-CA waveform versus power back-off. CA requires more or equal back-off than the single carrier case, not less.
. 


[image: image3]
Figure 3: Measured SEM performance of CA and non-CA waveform at power level required to meet -25dBm/MHz at 2490MHz with channel edge at 2496MHz. 
Proposal: The CA_NS_04 AMPR for CA waveforms shall be equivalent to the total back-off for single carrier NS_04 QPSK non-CA waveform for both power class 3 and power class 2 as shown in the table in figure 1.
3. Conclusion

Observation 1: The total back-off for multi-carrier is less than the total back-off for single carrier even though the PAPR is higher for DFT-s-OFDM waveforms that have 2CCs versus 1CC.

Proposal: The CA_NS_04 AMPR for CA waveforms shall be equivalent to the total back-off for single carrier NS_04 QPSK non-CA waveform for both power class 3 and power class 2 as shown in the table in figure 1.
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