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1 Introduction
The inter-band class A2 CA is more complicated than other CA classes because the low band harmonic can fall in the high band receiver both from conducted path and cross-coupling. Usually we estimate the cross-coupling part through a general PCB isolation, which largely depends on the hardware design. But actually, the cross-coupling can be many possibilities as stated in [1].
This contribution analyzes another coupling possibility, i.e. MMMB PA coupling, which was not discussed in RAN4 before and we think it degrades the High band REFSENS severely.
2 Discussion

When we discuss the MSD for A2 UE, PCB ISO is assumed about 65~75 dB for the low, high frequency accordingly. We hope this PCB ISO aspect could include all of the cross-coupling possibility and UE implementation will not suffer too much because of the harmonic problem. But actually, it’s very hard to control some challenge aspects such as power supply, ground. Usually, in order to control the said PCB ISO, the PAs for the two bands may be chosen as separate modules. This kind of treatment can be used for some high bands PA, like 2.6 GHz PA, 3.5 GHz PA. Some low band PA, like 700 MHz PA also is used for some UE implementation according to the solution. But there’re many low and high bands will use Multi-Mode Multi-Band PA (MMMB PA). 
A low-high CA UE architecture using MMMB PA is shown in Figure 1.
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Figure 1: MMMB PA harmonic leakage problem for the UE supporting inter-band class A2 CA

MMMB PA is widely used in UE single carrier design. For CA UE, we still expect it will be used as a good PA choice considering the room and cost. However, it seems MMMB PA will be a problem for the inter-band class A2 CA. The low band PA harmonic coupling may be another large interference to the high band Rx as shown in Figure 1.
We measured some available MMMB PA for CA_3A-8A. The ISO from low-band PA to the high band switch output at B8 H2 frequency is only 9 dB. With the DUP 55 dB ISO counted, the attenuation for this coupling path is only 64 dB, which is 11 dB less than our 75 dB PCB ISO estimation for the low band. 
As side lobe problem has been found in [2] for the 2rd harmonic, we also measured B8 H2 and analyzed the side lobe overlapping requirement. According to our rough analysis, if MMMB PA is used for CA_3A-8A and no HTF is used, MSD for 5MHz CBW will be ~ 9.6 dB on the side lobe overlapping area, with the assumption of 38 dBc PA H2 rejection and 75 dB PCB ISO. HTF can help the low band conducted path harmonic contribution to the interference but can’t help the MMMB PA’s problem. There may be some other solution like using a separate B8 PA, but we don’t prefer this solution. Because it will increase the size, cost and power. 
So we ask RAN4 to consider MMMB PA’s impact on CA and revisit the requirements for CA_3A-8A in order to make the implementation not so challenge for this CA.
3 Conclusion

This contribution analyzes the MMMB PA impact to 1UL/2DL the inter-band class CA class A2. We also ask the group to revisit the requirements for CA_3A-8A considering MMMB PA impact and the newly found harmonic side lobe problem.
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