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1. Introduction

Requirements for CA_3A-21A were agreed in [1], but a remaining open point is whether the combination requires MSD.
2. Discussion  
Tx and Rx relaxations for CA_3A-21A were justified in [1] from a common triplexer architecture.  This common triplexer separates bands below and including 1.5 GHz, between 1.7 GHz and 2 GHz, and 3.5 GHz and above.  Moreover, the 1.7 GHz and 2 GHz bands (i.e., Band 3 and Band 1) are combined by a quadplexer.  This is illustrated in Figure 1 from [1], replicated below for convenience.
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Figure 1.  Example architectures replicated from Figure 1 of [1].

In order that there is no MSD required in Band 21 while Band 3 is transmitting, the cross band isolation offered by the combined filter and triplexer must be sufficient.  The Tx isolation should be at least 55 dB, for example.  Triplexer data from two vendors is presented in [1] where it is stated that the Tx-Rx isolation between any two ports is guaranteed to be at least 15 dB ETC.  ETC accounts for temperature conditions, but it is unclear if manufacturing variation has been accounted for.  Assuming that it has, then the necessary isolation from the B1+B3 quadplexer is 40 dB.
Nominal filter simulation curves for a B1+B3 quadplexer are shown below in Figure 2.  The Tx isolation is shown as the red curve.
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Figure 2.  Filter simulation curves (nominal) for B1+B3 quadplexer.

It can be seen that there is a spike in the response near the downlink frequency range of Band 21.  The response at the upper edge of Band 21 downlink, at 1510.9 MHz, is -42.6 dB.  Combined with 15 dB from the triplexer, this provides sufficient overall isolation.  However, the quadplexer curves shown here are only nominal and do not account for temperature and manufacturing tolerance.  It is likely that when those are considered, the total available isolation will fall short of the 55 dB target.  We therefore propose to more carefully study the worst case responses from the filters to determine if MSD is necessary for this band combination.
3. Conclusion
Filter curves for a B1+B3 quadplexer indicate that there is a spike in the Band 3 Tx response just above the downlink frequency of Band 21.  The cross-band Tx isolation, including the contribution from both the quadplexer and the common triplexer, may not be sufficient over temperature and process to be able to escape MSD.  Closer study is recommended.
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