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1. Introduction

In [1], several proposals were presented to be able to make progress on class A2 inter-band CA combinations.  This contribution is an update with consideration of the request from RAN #65 that generalized treatment should be sought for carrier aggregation combinations, rather than case-by-case treatment.
2. Discussion

The treatment of class A2 combinations has been discussed recently.  The main point of discussion is whether a harmonic trap filter should be included in the derivation of specifications.  On one hand, the function of a harmonic trap filter is to minimize the MSD that results when harmonic interference is generated from the transmitter in the low band into the receiver in the high band.  We have seen that the improvement in MSD is on the order of 8.7 dB to 21.6 dB [2], [3], [4].  On the other hand, the harmonic trap filter includes an insertion loss that impacts both Tx and Rx; moreover, this loss impacts both the high and the low band, as well as any other bands that may simultaneously be multiplexed together with the low band, for example, B7+B8+B20 where the additional loss is 2 dB [1].  

No specific reference architecture has so far been agreeable for class A2 combinations.  Some companies preferred to treat A2 combinations on a case-by-case manner since some band combinations do not have significant frequency overlap with harmonics of the uplink, or specific operator holdings do not fall within the overlap region.  Other companies did not want to consider specific operator holdings as they may change over time and new operators or operator interests may emerge.  Also relevant is that at RAN #65, there was a request that RAN4 consider a more generalized treatment of CA combinations, rather than a case-by-case approach.
For existing band combinations already specified, B4+B17 and B4+B12 include a harmonic trap filter, but B3+B8 does not.  For outstanding combinations, it has been agreed that for B1+B28 and B7+B8, a harmonic trap filter is to be assumed.  The agreed relaxations due to the diplexer and filter are TIB = 0.6 dB and RIB = 0.2 dB.  We propose that this agreement be generalized to all class A2 combinations.

Proposal 1:  For all class A2 combinations, a harmonic trap filter is to be assumed.  Additional allowed relaxations are TIB = 0.6 dB and RIB = 0.2 dB to account for trap filter and diplexer.  

Proposal 2:  The allowed relaxation for the related bands in a device supporting both an A2 combination requiring a harmonic filter and an overlapping low-low combination requiring a multiplexer is FFS.
With the harmonic trap filter assumption, the MSD can then be derived.  Analyses have been provided by multiple companies for specific band combinations.  While the specifics of the analyses including parameter assumptions have not yet been agreed, we propose that the analysis is applied generally to all A2 combinations of the same order.  While there may be slight variations in harmonic performance or available attenuation that is band specific, in general, for a given order harmonic component, the level of interference is expected to be similar.  It is tempting to apply the same MSD to all band combinations with the same order harmonic, but such a generalization would be too imprecise because the front-end loss and noise figure may be different.  Therefore, the proportion of harmonic interference to signal and thermal noise referred to a common point in the Rx chain would differ.  Instead, we therefore propose to generalize the harmonic interference level at the input to the high band LNA.  The MSD can then follow straightforwardly by applying the conventional MRC calculation.
Proposal 3:  The level of harmonic interference at the input to the high band LNA is generalized for all A2 combinations with the same order.

Based on the analysis provided in [5], we propose that for 3rd order harmonic, the interference level at the high band LNA input is -97.7 dBm.
Proposal 4:  For 3rd order harmonic, the interference level at the input to the high band LNA is [-97.7] dBm.

3. Conclusion
In this contribution, we present the following proposals for consideration to improve the efficiency in handling A2 combinations.

Proposal 1:  For all class A2 combinations, a harmonic trap filter is to be assumed.  Additional allowed relaxations are TIB = 0.6 dB and RIB = 0.2 dB to account for trap filter and diplexer.  

Proposal 2:  The allowed relaxation for the related bands in a device supporting both an A2 combination requiring a harmonic filter and an overlapping low-low combination requiring a multiplexer is FFS.
Proposal 3:  The level of harmonic interference at the input to the high band LNA is generalized for all A2 combinations with the same order.

Proposal 4:  For 3rd order harmonic, the interference level at the input to the high band LNA is [-97.7] dBm.
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