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1.
Introduction
WF [1] was agreed the topic of RIMD impact to modulation order an WF included simulation assumptions for studying the impact. This paper further discusses the impact of RIMD in 
2. 
Discussion 
The WID specifies three cases: tx diversity, this would be for rank-1 transmissions, UL MIMO and EN-DC. UL MIMO and tx diversity assume signal RF frequency is the same but in EN-DC LTE and NR channels are different. 
Tx diversity and UL MIMO can be further divided into the cases depending on the envelope correlation: in tx diversity, the envelope of the signal is highly correlating and in UL MIMO rank-2 transmissions, envelopes do not correlate at all. 

WF encourages to emphasize the impact of higher power in this case and to us it means every means to reduce DC current consumption is needed and therefore efficiency enhancement techniques such as envelope tracking (ET) are close to mandatory for this power class. Envelope tracking, by its name, intends to track the envelope of the signal at the PA. This property makes ET sensitive to the interference close to its own frequency. In tx diversity case, the coupled signal’s envelope acts as interference to the other tx branches envelope. If we assume the antenna isolation is 10 dB and FE losses between the PA and antenna connector are 5 dB, the interfering signal is 20 dB lower than the own signal. 

Observation 1: The other branch signal is attenuated by 2xFE losses and antenna coupling value

This in itself would imply that the impact of the other branch coupling in to EVM is 20 dB which corresponds to 10 % EVM contribution. We simulated this effect and found out that the results correspond. Results are shown in Figure 1.
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Figure 1. EVM of 256QAM and QPSK due to coupling

Figure shows impact of interfering signal from other branch as a function of delay. If there is no delay between them, it is perfectly same signal and EVM is close to the floor the single transmitter chain was designed to. The QPSK shows small impact from delay since the baseline EVM is so high but 256QAM baseline is 1.5 % and we can see that especially with wider allocations, the EVM is impacted by increased delay but then it saturates to the level of 5 %. 

Observation 2: Interference from the other branch is more sever with high order modulation mostly because baseline EVM is very low

It maybe slightly difficult to see from the Figure 1 but also signal BW makes it the system more sensitive. This is pointed out by the black arrow. Lower BW also makes meeting requirement with high delay values easier especially if narrow allocations are confined to center channel BW. 
Observation 3: Wider BW signal is more sensitive to the interference from the other branch. 

This phenomena is likely emphasised in UL MIMO. We did not have time to check the performance but we can conclude that observation 1 is valid also for UL MIMO. 

Observation 4: Expected performance of UL MIMO is likely resembling tx diversity with long delay

For 29 dBm work, it maybe meaningful to study if inner allocation would be made narrower to account for wider bandwidth signals. This might make sense for very low EVM modulations such as 256QAM.

Proposal: MPR’s for PC1.5 for high order modulations and wide allocations is studied further.  
WF [1] had antenna isolation values 10, 12, 15, 20 dB. The 20 dB isolation would help a lot but it seems this maybe difficult reach in a practical design. 
Conclusion
We discussed the impact of coupling between the branches and made the following observations
Observation 1: The other branch signal is attenuated by 2xFE losses and antenna coupling value
Observation 2: Interference from the other branch is more sever with high order modulation mostly because baseline EVM is very low

Observation 3: Wider BW signal is more sensitive to the interference from the other branch. 
Observation 4: Expected performance of UL MIMO is likely resembling tx diversity with long delay

And made one proposal

Proposal: MPR’s for PC1.5 for high order modulations and wide allocations is studied further.  
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