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1 Introduction
In last meeting, in-band emission (IBE) issue for multiple transmissions in multiple carriers was discussed in [1]. IBE for V2X intra-band multiple carriers is just following requirements for intra-band CA but in [1] it is pointed that it is not enough for V2X because there is no corresponding requirement for multiple transmissions. 
For multiple transmissions, there will be intermodulation between these transmissions that may fall into the aggregated bandwidth. In this contribution, we discuss this issue and provide some solutions on it.
2 Discussion
In-band emission requirement for both single carrier and intra-band CA has not considered the multiple non-contiguous transmissions, so no IMD issue is addressed in the requirement. In addition, MPR and A-MPR requirements for multiple non-contiguous transmissions are not consider IBE requirement in the simulation at all. However, although the requirements are missing, there is no exclusion on multiple non-contiguous transmissions for both single carrier and intra-band CA. It is a big confusion about it and whether we should solve the confusion for LTE V2X?
Observation 1: IBE requirements are missing for multiple non-contiguous transmissions for both single carrier and intra-band CA. And MPR requirement did not consider this kind of IBE requirement.
If RAN4 should consider these issues, some of the solutions can be considered.

Solution 1: Restrict the resource selection.

a) Only allow the contiguous multiple transmissions, like case B in blow figure;

b) Allow multiple transmissions without IMD fall into the aggregated bandwidth, also include case A and case C in below figure;
Under these kinds of constrains on resource selection, RAN 4 only specifies in-band emission requirement without considering IMD issues. 

Figure 1 Multiple transmissions in multiple carriers

Solution 2: Specify in-band emission requirement with exceptions on IMD issues.

This solution will degrade the system performance very dramatically. As in below Figure 2, the IMD level is up to -10dBc, this should be unacceptable.
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Figure 2 Example of IMD falling into aggregated bandwidth for multiple transmissions
Solution 3: Specify in-band emission requirement without considering IMD issue and apply MPR when IMD happens.
This may require some MPR when IMD happens and need simulation in RAN4. An example is shown in Figure 3. In this specific case, 4dB MPR is enough to meet -30dBc in-band emission.
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Figure 3 Example of MPR for IMD meeting general IBE
Solution 4: Separate RF chain for each carrier.

This is an easy solution from specification point of view and can avoid a lot of work in RAN4. However, it will increase the cost and power consumption in UE.
3 Conclusion

This contribution discusses the multiple transmissions in multiple carriers and makes following observations and solutions:
Observation 1: IBE requirements are missing for multiple non-contiguous transmissions for both single carrier and intra-band CA. And MPR requirement did not consider this kind of IBE requirement.

Solution 1: Restrict the resource selection.

Solution 2: Specify in-band emission requirement with exceptions on IMD issues.

Solution 3: Specify in-band emission requirement without considering IMD exceptions and apply MPR when IMD happens.

Solution 4: Separate RF chain for each carrier.
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