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1. Introduction
Our contribution R4-1700012 [2] at the January 2017 NR Ad-hoc meeting provided input on potential harmonic related issues between sub-6GHz and above 24GHz radios. We concluded that no de-sense should be expected when our Reno contribution [3] is also taken into account. During further discussions, it was found that LNA cross-compression should be verified as agreed in way forward [1]. This contribution provides analysis of this cross-compression issue. 
2. Discussion
In the agreed way forward [1] of last RAN4#81AH-NR meeting, there is a specific request to verify potential LNA cross-compression issue to complete the UE-to-UE and in-device co-existence study. This study considers between mmWave NR towards sub-6GHz NR or LTE and from sub-6GHz NR or LTE towards mmWave NR interfering scenarios. Some of the possible interference mechanisms were discussed and analyzed in detail in [2,3], but further discussions pointed at a potential cross-compression issue in the LNAs. This contribution provides further inputs based on measurements and simulations of 5GHz and 28GHz LNAs, especially discussing cross-compression behavior.
2.1. LNA Cross-compression
2.1.1. 5GHz LNA
Figure 1 reproduces the wideband 5GHz LNA gain already provided in [2], together with new data showing the compression behavior in-band. It is to be noted that this compression behavior is valid for in-band signal but requires some further analysis when an out of band signal is injected.
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Figure 1: 5GHz LNA wideband gain (left) and AM/AM (right).

Observation 1: The 5GHz LNA has 45dB selectivity at 25GHz and a 1dB input compression point of -5.8dBm
2.1.2. 28GHz LNA
Figure 2 reproduces the wideband 28GHz LNA gain already provided in [3] together with new data showing the compression behavior in-band. It is to be noted that this compression behavior is valid for in-band signal but requires some further analysis when an out of band signal is injected.
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Figure 2: 28GHz LNA wideband gain (left) and AM/AM (right).
Observation 2: The 28GHz LNA has 30dB selectivity at 5GHz and a 1dB input compression point of -14.5dBm
2.1.3. Estimation of Out-of-band Compression Point (i.e. Cross-compression)
In order to estimate the out-of-band cross-compression point some further aspects needs to be considered:
· First, the interfering signal being out of band it is further attenuated by the input matching before it reaches the input transistor.
· Then, since amplifying stages don’t have gain at the interfering signal frequency, compression happens at the input where the in-band compression point happens at the output.
A worst case approach is to add half of the LNA selectivity to the in-band compression point, which results in:

· 16dBm cross compression point at 28GHz for the 5GHz LNA

· 0.5dBm cross compression point at 5GHz for the 28GHz LNA
2.2. Analysis
2.2.1. Sub-6GHz Case

The power reaching the LNA is calculated as follows:

· 15dB antenna isolation and 15dB attenuation from front-end filter, diplexer and switch.
· 23dBm 28GHz signal, -7dBm reaching LNA input.
· No cross compression issue.

2.2.2. mmWave Case

The power reaching the LNA is calculated as follows:

· 15dB antenna isolation, 18dB attenuation from 2 AC coupling High Pass before LNA

· 23dBm 5GHz signal, -10dBm reaching LNA input.
· No cross compression issue.

2.2.3. Conclusion

With available data no cross-compression issue is anticipated. Together with analysis from [2,3] we can formulate the following proposal.
Proposal: 
· No coexistence issue is anticipated for NR NSA operations between <6GHz bands and >24GHz bands. 
· Same conclusion applies for UE to UE coexistence.
3. Conclusion
This contribution provides further input on potential NR and LTE coexistence issues due to LNA cross compression and with available data no cross compression issue is anticipated. Together with the analysis provided in [2,3] we formulate the following proposal.
Proposal: 
· No coexistence issue is anticipated for NR NSA operations between <6GHz bands and >24GHz bands. 
· Same conclusion applies for UE to UE coexistence.
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