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1 Introduction
This contribution discusses if some other methods than MSD could be used to protect DL in dual uplink CA
2 Discussion
This paper adds some text into our previous contribution in Austin Ad-Hoc [1]. During the online discussion in the Austin meeting the most advocated option was to use MSD or MSD combined with reduced TX power.
There are several ways to address intermodulation in the specifications. Some alternatives are listed below.
1) Do nothing
-In this option there would be no requirements in 36.101 to address intermodulation. IDC schemes could be used to handle the intermodulation issue if needed. In this option the UE would not be able to mitigate the intermodulation power level. In this option heavy desensitization could occur in worst case scenario
2) A-MPR

-In this option UE would be allowed to reduce TX power of either/each uplink by certain amount of A-MPR/MPR. If this option is chosen the A-MPR should be allowed only when the uplinks are transmitting concurrently; otherwise the transmit power would be too limited. Having A-MPR allowed only for the SCC UL during concurrent transmissions might be attractive because it would not restrict TX powers too much, but the drawback is it would be rather complex.
3) P-MPR

-Current definition of P-MPR does not allow using P-MPR to handle intermodulation between two (or more) 3GPP radios. Thus the definition should be broadened accordingly if this approach is chosen. It should be clarified whether it is acceptable that the NW does not have any decision power on which of the UL power is reduced. If P-MPR option is chosen, we propose to limit the P-MPR to SCC UL only. 
4) MSD 

-In this approach certain amount of desensitization is allowed. The magnitude of desensitization especially in case of IMD2 and maybe IMD3 would be probably too large (up to 30-40dB) for practical use case but anyhow the performance would be verified. If MSD is chosen we propose to use equal TX power, 20dBm per CC in verification of MSD. From UE behaviour perspective this option would be similar to “Do nothing” alternative but the maximum level of MSD would be verified.
5) MSD>~0.5dB+power reduction

-In this approach MSD would be together with power reduction. For instance MSD could be restricted to say 5dB and TX power/TX power per CC would be restricted into a level where this MSD level can be achieved. Whilst we see this option technically feasible, it is not easy to see the benefits for the operators. 
6) MSD<~0.5dB+power reduction

-In this approach the TX power/TX power per CC would be reduced so much that the combined IMD power would be ~10dB below REFSENS. Looking at the recent MSD analysis, it seems obvious that the power would need to be reduced so much that it would not make sense. If the analysis results change a lot then this option can be reconsidered.
All other options than option 4 can be considered as alternatives to MSD. Basically we see options 1, 2, 3 and 5 as good alternatives for MSD. On the other hand, MSD (option 4) would be ok as well if the MSD level is chosen appropriately recognizing that the RF front ends are complex and do generate IMD.

The protection of GPS has not yet been evaluated in dual UL inter-band CA. If it turns out that GPS could get desensitized too much then power restriction schemes (2, 3, or 5) would need to be used for that,

As discussed in this paper and especially in [2] the whole intermodulation issue is such a complex issue that the group really needs to find a clean way to specify it or leave it unspecified.
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