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1. Introduction

The use of harmonic trap filter in the reference architecture for a UE supporting class A2 combinations has been controversial.  This contribution discusses the possibility to exclude a harmonic trap filter for a UE that supports B1+B28+Bx if the UE is designed primarily or exclusively for the Japanese market.
2. Discussion

The B1+B28 CA combination has been identified to suffer from harmonic interference with the 3rd harmonic of the uplink from Band 28 impinging upon the downlink of Band 1.  It has therefore been classified as a class A2 combination with an assumption of a harmonic trap filter in the Band 28 Tx and Rx path.  The TIB and RIB values for Band 28 are then defined as 0.6 dB and 0.2 dB and an MSD exception is allowed in Band 1 when there is harmonic overlap from the uplink in Band 28.  
However, a discrepancy exists when the 3DL CA combination of B1+B18+B28 was defined.  In that case [1], the 3DL combination was defined without the use of harmonic trap filter.  Therefore, the specifications for B1+B18+B28 do not include additional allowance in TIB and RIB for the insertion loss of the HTF and do not include MSD in Band 1 when there is harmonic overlap with uplink in Band 28.  Moreover, since fallback has been agreed to be a mandatory requirement for the UE, a UE that supports B1+B18+B28 (without HTF) must also support B1+B28 as a fallback mode and meet the MSD requirement without the benefit of a HTF.  Apparently, this situation was not envisioned and was not the intention at the time these specifications were defined.  Moreover, another similar situation arises for B1+B19+B28 which is currently being specified.
One solution to remedy this problem is to apply the harmonic trap assumption to B1+B18+B28 and B1+B19+B28 as well, since it has already been assumed for the B1+B28 fallback combination.  However, it has been requested by Japanese operators that the band combination would only be used in Japan where there is no actual harmonic overlap when taking into consideration the specific operator holdings in Band 28 and Band 1.  Moreover, for a device supporting one of these band combinations, the implementation is unique in that the B18+B28 or B19+B28 quadplexer would be required.  It is proposed, therefore, that the band combination does not include a HTF [1], [2]. 

While we believe there to be disadvantages to this approach, particularly for roaming or global devices, we also recognize the appeal to the operator and if this approach is acceptable to RAN4, then it is proposed that such treatment is considered only as an exception for these specific band combinations.  It is assumed that devices supporting these band combinations would be operator-specific or country-specific.  In that case, the following additional proposals are listed for consideration

1. The relevant 36.101 specifications are modified with the exception condition; i.e., for the UE that supports CA_1-18-28, the MSD, reference sensitivity, and all core Rx requirements for CA_1-28 do not apply except over a limited frequency range to be defined in the specification, and the TIB and RIB can be adjusted, 

2. Reference sensitivity for the CA combination and all fallback modes are only tested over a limited frequency range as identified by the operator and to be defined in the specifications.  The specifications, for example, are not applicable and are not to be tested over frequency ranges outside of the operator holding.  If specifications are unclear on testing, an LS to RAN5 can be considered.
3. Conclusion
If it is agreed that B1+B18+B28 and B1+B19+B28 can be treated as operator-specific band combinations and therefore a harmonic filter is not included, the specifications for fallback to B1+B28 should be modified so that all core Rx requirements including MSD and reference sensitivity do not apply except over the frequency ranges identified by the operator to be defined in the specifications.  The test cases should also only test those frequency ranges.
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