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1. Introduction

A dilemma has been described in [1] where for the CA combination of B1+B19+B28, a harmonic trap filter is not required due to the specific operator holdings, yet the fallback mode of B1+B28 is defined more generally where a harmonic filter is assumed.  As agreed in [2], further input is provided on the practicalities of not assuming a harmonic trap filter for B1+B19+B28.
2. Discussion

In [1] it was shown that one option to consider is by excluding the harmonic filter in the in B1+B19+B28 CA band combinations, since fallback to 2DL B1+B28 is mandatory, the specifications for B1+B28 would also need to be modified to allow for higher MSD without the harmonic trap filter and/or the MSD would not be specified and tested for the operator-specific UE that also supports B1+B19+B28.  However, during the discussion of [1], it was revealed that the operator was envisioning a separate UE architecture where a B19+B28 quadplexer would be installed in addition to a B28 duplexer.  In this case, the B28 duplexer path could include a harmonic trap filter, but the B19+B28 quadplexer path would not.  It was stated, however, that such an architecture with duplicate B28 paths is not realistic in  a practical handset design since it would require that the UE install two Band 28 components (duplexer and quadplexer) and switch between the two.  The additional cost and real estate required would make such a design prohibitive.  We therefore disregard such a possibility for the purpose of specification.

According to the way forward [2], additional information is sought regarding the implication of excluding the harmonic trap filter in practical UE design.  The obvious outcome is that the insertion loss should be smaller in the Band 28 path, but the MSD would be significantly higher in Band 1.  For the Japanese terminal, the Band 1 MSD is not a direct problem since the spectrum holdings by the operator in Band 1 do not overlap with the harmonic reach of the uplink in Band 28.  However, if the specifications are not modified, such a device would not pass conformance testing since the B1+B28 requirement, derived assuming harmonic filter, is mandatory for the device.  Moreover, even if the specification is modified or if the operator provides a waiver for this particular requirement, the device will likely not be able perform satisfactorily if it roams to another country where B1+B28 is expected to function in spectrum arrangements with harmonic overlap.  In theory, software workarounds could be constructed, for example, to limit B1+B28 functionality when roaming, but this would now have to be a customized design with customized hardware and software for only a single operator.  We do not preclude the possibility that a handset manufacturer may produce a custom design; however, we do caution whether it is the role of 3GPP to define its specifications suited for customized designs.
3. Conclusion
Defining B1+B19+B28 without a harmonic trap filter leads to an inconsistency in the specification.  From a practical perspective, it also implies challenges with roaming terminals and global devices.  While hardware and software workaround can be imagined to circumvent these challenges, the end result would be a design that is highly specific to a particular operator.  3GPP should not preclude such design, but we caution whether 3GPP specifications should be written in a way which implicitly assumes such a customized design rather than enabling more generalized designs. 
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