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1. Introduction

For several meetings now, the treatment of class A2 inter-band CA combinations has been discussed.  The main point is whether to include a harmonic trap filter in the derivation of specifications.  We provide further discussion and a proposed way forward in this contribution.
2. Discussion

It has not been agreed to include or not include a harmonic trap filter for class A2 combinations when deriving the requirements as a general rule.  Looking at previous agreements including those A2 band combinations which have already been fully specified, it can be seen that the majority of combinations do include the assumption of a trap filter, but there have been exceptions allowed as well.  The objection to including a harmonic trap filter is the additional insertion loss that is incurred.  While efforts have been made to identify lower insertion loss filters ([1]), the additional loss present is non-trivial even if the allowed specification relaxation can be compromised towards zero.  Moreover, as also noted in [1] for some band combinations, the harmonic trap filter affects even bands that are not directly part of an A2 combination.

Several options have been discussed
1. As a general rule, without exception, all A2 combinations should be specified with trap filter.

2. As a general rule, without exception, all A2 combinations should be specified without trap filter.

3. Option 1 or option 2, but allowing exceptions; in other words, case-by-case treatment.

4. Two requirements defined where one is captured as normative specification and the other is informative either in an Annex or in a TR.

5. Specifications are defined to allow either implementation with or without filter.  Some relaxation would be allowed for filter insertion loss, and an increase in MSD is allowed in case a filter is not used.

6. In the case that a band combination may have solutions with and without a filter (option 4 or option 5), it has been proposed that signaling be defined to inform the network of whether the UE has a filter or not and therefore what performance it can expect.
None of these options is ideal in every scenario.  The first two options may be too strict without the allowance for exceptions.  Option 3 is case-by-case and therefore time consuming, vague, and not consistent with the request from RAN plenary for a more well-defined framework.  Option 4 does not appear to be sensible since there is still only one set of normative requirements; the benefit of having an alternative set of specifications is only informative.  Option 5 would either allow the worst case in both dimensions (both TIB/RIB relaxation and larger MSD).  And, option 6 could lead to fragmentation of UE’s.
It is also noted that operator spectrum holdings evolve over time.  While an operator may not currently hold spectrum where there is harmonic overlap, it may acquire spectrum in the future where such overlap exists.  Moreover, devices roam across different operator networks some of which may or may not have harmonic overlap for the same band combination.  Lastly, given the significant performance improvement in reduced MSD with a harmonic filter, we believe that a harmonic filter should be assumed by default for all A2 combinations.

Proposal 1:  A harmonic filter shall be the default assumption for all A2 combinations.

The question then remains whether exceptions should be allowed and how they can be treated.  How should it be determined whether an exception should be allowed and the band combination defined without trap filter?  We propose that an exception can be allowed if all companies agree.  This is no different than, for example, the exception allowed for B3+B8.  If an exception is made, however, this implies that future 3DL combinations including this band combination would also be subject to the same exception of not including trap filter.
Proposal 2:  An exception to proposal 1 can be made for a specific band combination if all companies agree.

A more difficult question to answer, however, is if in the future, there is a desired deployment that does exhibit harmonic overlap but the band combination was defined as an exception without trap filter, how should this request be treated?  If it can be agreed that there is no impact to networks fielded or devices under development, then the specifications can be revised to include the trap filter.  Otherwise, it is proposed that since the group had already decided to make an exception for this band combination and to avoid the case of having multiple different specifications, that the requirements are not adjusted to accommodate the new case of harmonic overlap.  In other words, the original agreement for exception handling of this band combination should stand.  The operator with harmonic overlap can then either accept the larger MSD, allow uplink only on the higher frequency band, or apply necessary scheduling restrictions to avoid RB’s in the low band which generate harmonic interference.
Proposal 3:  In in the future, a band combination which had been treated as an exception and not including a trap filter should not be revised unless it can be agreed the band combination has not been deployed and devices have not yet begun development.
3. Conclusion
In this contribution, we present the following proposals with regard to the harmonic trap filter for class A2 inter-band CA combinations

Proposal 1:  A harmonic filter shall be the default assumption for all A2 combinations.

Proposal 2:  An exception to proposal 1 can be made for a specific band combination if all companies agree.

Proposal 3:  In in the future, a band combination which had been treated as an exception and not including a trap filter should not be revised unless it can be agreed the band combination has not been deployed and devices have not yet begun development.
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