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1. Introduction
In RAN4#86, it was agreed in [1] that when multiple NR CC are used in downlink, the UL CC will not be centered on LO and thus 25dBc image and carrier leakage are allowed. In this contribution, we discuss the fact that this may in turn us require to study A-MPR due to symmetrisation of UL image failing general emissions and/or satellite band protection. 
2. Discussion
2.1. Symmetrisation of Image at High Power Levels
This problem is well known at FR1 frequencies for 1RB allocations at channel edge. Even with 30dBc ACLR linearity level for a LTE PA, through cross-compression of the image signal with the wanted signal, a signal is generated at the symmetric frequency offset from the wanted signal (symmetrisation). The carrier leakage signal sees the same phenomenon but at a lower level due to its lower frequency offset.
This issue further arises at FR2 frequencies since the PAs used in the array will be further compressed due to the relaxed ACLR and EVM requirement (especially for QPSK and Pi/2 BPSK waveforms). To illustrate this issue a 28GHz PA has been measured with two UL signals:

· Figure 1: A fully allocated 50MHz 66RB 60kHz SCS QPSK signal associated with the lowest CC of a contiguous 4DL CA with 25dBc image (on the right) and carrier leakage. The symmetrized signal can be seen at around -30dBc on the left.
· Figure 2: A 50MHz 1RB0 60kHz SCS QPSK signal associated with the lowest CC of a contiguous 4DL CA with 25dBc image (on the right) and carrier leakage. The symmetrized signal can be seen at around -32dBc on the left.
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Figure 1: 50MHz 66RB 60kHz SCS QPSK with 75MHz offset from LO measured at -17dBc ACLR
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Figure 2: 50MHz 1RB 60kHz SCS QPSK with 75MHz offset from LO measured at 17dBm Pout
2.2. Potential Issue with Emissions and Satellite Protection
In FR2, two types of out of band emissions requirements may be violated due to this image symmetrisation:
· Spurious emissions of -13dBm/MHz.
· Emission in protected satellite bands measured in 200MHz bandwidth.
A small RB allocation (like the 1RB of Figure 2) would result in a symmetrized signal with a bandwidth close to 1MHz and at 30dBc this would not meet the -13dBm/MHz spurious emission at maximum power. In particular, it could easily fall in the out of band region depending on how far the UL carrier is from the LO and the edge of the band.

Similarly, a full allocation of 100MHz (twice the bandwidth of signal of Figure 1) would result in a symmetrized signal bandwidth close to the 200MHz measurement bandwidth used for protection of satellite services. Here also depending on how far the UL CC is from the LO and its distance from the band edge, the unwanted symmetrized signal would fall in the satellite band below Band n258.

Observation: A-MPR may be required to meet spurious emissions and satellite band protection in FR2 due to symmetrisation of UL signal image associated with DL contiguous or non-contiguous CA.
3. Conclusion
This contribution discusses the potential issues caused by the symmetrisation of the image of UL CC when shifted away from the LO. It shows that emission requirement may not be met and A-MPR may be required.
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