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1	Introduction
This contribution discusses intermodulation related issues in UL CA including B46 UL

2	Discussion
UL to B46 will be defined in eLAA WI [1]. B46 always requires a licensed anchor-band to operate, so B46 UL can only be used in UL Inter-band CA configurations, B46+licensed band. Intermodulation, if any, can only be observed at licensed FDD band DL because the TDD band cannot generate intermodulation because it does not transmit and receive concurrently. The question whether any MSD can be accepted on a licensed band due to introduction of unlicensed band has now and then popped up in LAA discussions.

First we take a look at the possible UL CA combinations including B46 UL where intermodulation can occur on top of own FDD DL channel. The situation is shown in Table 1 below. Please note that potential regional frequency restrictions on B46 have not been accounted; for the sake of simplicity it is assumed that the whole B46 frequency range can be used with any licensed band. The priority licensed FDD bands [2] to be aggregated with B46 including UL are bolded.

	Intermodulation on top of FDD band DL channel
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It can be seen that one band is subject to IMD2, eight bands are subject to IMD3, three bands are subject to IMD4, and seven bands are subject to IMD5. All prioritised bands are subject to at least one IMD. None of the low bands (<1GHz) are subject to IMD.

We don’t provide any detailed MSD analysis in this contribution. In general, the PA forward mixing mechanism and LNA linearity have been the most dominant factors in several UL CA MSD analyses. IMD’s generated by these mechanisms do not change much if there is a shared antenna or separate antennas. IMD’s generated by other, often much less dominant factors such as passive RF front-end components depend more on antenna assumption. There are no commercial B46 PA’s available yet, so measurements to verify for instance FW mixing characteristics is not possible at the moment.

Basically there are at least four high level approaches to mitigate MSD:
 
1) Choose B46 frequency to avoid IMD
2) Reduce B46 TX power in UL CA configuration
3) Increase the linearity of the RF front-end and/or LNA
4) Avoid concurrent transmissions in UL CA configuration. 

Of course, combinations of some of these would work as well.

We find it too early to conclude anything about the MSD issues on licensed FDD band. While there is desire to avoid MSD occurring on licensed band DL there still is pretty high likelihood that MSD would occur if the linearity of the RF Front-end components is consistent with the current assumptions that often are verified by measurements. We believe that first there should be some analysis on the magnitude of the MSD. Once this kind of information is available, then group can better assess the impact and make decisions.
3	Conclusion
Intermodulation related issues in UL CA including B46 UL were briefly discussed. Intermodulation frequency analysis was provided for all FDD-TDD CA combinations where B46 is constituent. It can be seen that none of the low bands are subject to IMD. On the contrary, most of the bands above 1GHz are subject to at least one IMD.

We believe that first there should be some analysis on the magnitude of the MSD. Once this kind of information is available, then group can better assess the impact and make decisions.
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