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1 Introduction
Dual uplink inter-band CA can cause intermodulation products that overlap with own RX band or with another system such as connectivity or positioning system. Class A4 addresses intermodulation products for own RX bands. The handling of cases where intermodulation product overlaps with another system is not clear yet. This contribution considers this issue and makes a proposal.
2 Discussion
Intermodulation overlaps with connectivity radios
In this case, intermodulation caused by the dual uplink inter-band CA overlaps with connectivity radios. In-Device Co-existence work handles co-existence with 3GPP and connectivity radios (WLAN, BT, etc.). In that sense, inter-modulation caused by dual uplink inter-band CA could be in the scope of IDC work.
Observation 1: IDC work can handle cases when intermodulation caused by the dual uplink inter-band CA overlaps with connectivity radios

Intermodulation overlaps with positioning systems

In this case, intermodulation caused by the dual uplink inter-band CA overlaps with positioning system (GPS, Galileo, Glonass, Compass, BeiDou, etc). Adequate protection of positioning systems should be carefully considered. At the moment, there are no direct protection limits for positioning systems in RAN4 specifications. Instead there are often such requirements in operator and/or vendor requirement specifications. In our opinion, RAN4 should include impact to positioning systems when doing dual uplink inter-band CA work. It should be noted that intermodulation to positioning systems can be a problem to also other than class A4 band combinations. 
Proposal 1: RAN4 should include impact to positioning systems when analysing intermodulation caused by the dual uplink inter-band CA 
In practice this work could begin with collecting at least the following data:

-Frequency ranges of each positioning system
-Regions where they are used or are planned to be used
-Required emission limit 
All this data could be used in the dual uplink inter-band CA intermodulation analysis. We want to emphasize that our intention is not to set any new 3GPP emission limits for these systems. Instead, RAN4 could investigate if the protection of these systems in cases when intermodulation overlaps with them is a problem at all. If it turns out to be a problem with assumed RF front-end architecture and component linearity, then RAN4 could further think how to address it.
The end result of the proposed analysis is of course not known yet. It may well turn out that class A4 intermodulation analysis shows that the linearity of the key components is good enough so that even the intermodulation would overlap with positioning systems its magnitude is so low that there are no problems. On the other hand, it may turn out to be that additional measures to achieve adequate protection of these systems are needed. Our view is that it would be beneficial for dual uplink inter-band CA specification to address also the impact to positioning systems from the beginning of the dual uplink inter-band CA work. By doing that we could better avoid unpleasant surprises later. 
3 Conclusion
Considerations about dual uplink inter-band CA cases when intermodulation overlaps other systems than own RX band were briefly presented. One proposal is made:
Proposal 1: RAN4 should include impact to positioning systems when analysing intermodulation caused by the dual uplink inter-band CA
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