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1. Introduction

The framework for defining requirements for interband carrier aggregation was agreed and captured in [1].  Classes of interband carrier aggregation combinations with similar technical characteristics are defined.  Four tentative classes have been created.  Within each class, a method or set of rules will be defined to derive the actual requirements for combinations within that class.  One of the classes defined consists of high and high band, or low and low band combinations with intermodulation interference.  This class describes those band combinations where two simultaneous uplink transmissions are present in relatively close frequency spacing so that intermodulation products may affect the ability to receive in one of the bands.  Of course, the other classes can include band combinations with two uplink transmissions as well, but in those cases, the intermodulation products do not overlap the receive channel in either band.  This contribution introduces some of the considerations resulting from two simultaneous uplink transmissions.  
2. Discussion

The following issues are highlighted as a consequence of two simultaneous uplink transmissions associated with uplink carrier aggregation.

1. Transmit intermodulation products.  One of the unfortunate consequences of transmitting two signals simultaneously through a non-linear RF chain is the generation of intermodulation products.  Transmit intermodulation products which fall within the receive band of one of the component carriers will require consideration.  These cases are treated explicitly in one of the defined interband CA classes.  Transmit intermodulation products may also affect spurious emission requirements such as coexistence.  
2. Receive intermodulation products.  Similar to the transmit chain, when the receiver is subjected to two signals, intermodulation products will be generated which may lead to degradation of receiver performance.  The receiver is sensitive to blocking signals as well as its own uplink, of which there are now two.  This introduces additional blocking scenarios for evaluation since a second uplink transmission is now present.
3. Tx noise.  The possibility exists for spectral regrowth from the uplink in one band to interfere with reception in the other band.

4. IM2 interference.  Uplink transmissions leaking into the receiver can cause IM2 interference near DC.  With uplink transmissions in two bands, the possibilities increase for generation of IM2 interference in the receiver.

5. Maximum output power.  Maximum output power for carrier aggregation has been defined per UE according to the power class.  Furthermore, for carrier aggregation, the configured maximum output power is also defined per CC; i.e., PCMAX,c.  There may be further power management reduction terms as well, P-MPR.  The UE must be able to simultaneously fulfill all of these requirements taking into account the requirements on each individual CC (i.e., MPRc, A-MPRc, etc) as well as the per UE requirements.

6. Output power tolerance.  The configured output power tolerance (PCMAX tolerance) is dependent upon the actual configured output power level.  For lower output power levels, the tolerance is larger due to greater uncertainty an inaccuracy of power control loops at lower output powers.  Since the output power of the UE is now composed of two transmit chains each transmitting at lower output power, the output power tolerance of the UE may now be increased for some output power levels.
3. Conclusion

In this contribution, we have provided a very preliminary assessment of some of the areas of the implementation and the specification which may be affected by interband uplink carrier aggregation.  As work progresses for this important feature, it is anticipated that some of the issues may be easily resolved, some may require careful consideration and compromise, and new issues will be discovered.
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