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1.
Introduction

In RAN WG4 #56 the UE RF requirements for Band [23]  [1] were approved and subsequently the TR [2] was updated RAN #49.  This document provides a discussion of a duplexer for S-Band.
2.
Discussion
Due to the proximity of Band [23] uplink and Band 2 and Band [25] downlink bands there are numerous discussions, conference calls and simulations being performed by vendors and operators to ensure that the coexistence requirements are being met and mutual protection is given to the operation of these bands.  A submission by Nokia [3] shows possible A-MPR values to meet proposed emission limits.  That analysis assumes no contribution from the duplexer in reducing emissions levels.

Simulations supplied by a duplexer vendor, Avago, have shown that an FBAR duplexer can provide significant attenuation at the 1995 MHz boundary.  This can reduce the A-MPR requirements significantly.

Figure 1 provides an overview of the results of Avago’s simulation of an S-Band duplexer.

Figure 1 – Duplexer Performance Overview
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Figure 2 shows detail of the region from 1920 MHz to 2010 MHz.  As can be seen, rejection at 1995 MHz is over 40 dB.
Figure 2 – Duplexer Performance Overview
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Avago is working to commercialize temperature–compensated FBAR.  With temperature compensated FBAR, the variation due to temperature variation from -20˚ C to +85˚ C as well as the manufacturing variation is shown in Figure 3.
Figure 3 – Duplexer Performance with Temperature and Manufacturing Variation
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As can be seen, acceptable insertion loss can be maintained while achieving 17 dB of isolation at 1995 MHz with variation in temperature and manufacturing.

So a temperature compensated duplexer can provide 41 dB of isolation at 1995 MHz in a typical case, and even in the worst case when manufacturing variation and extreme temperatures coincide it will provide 17 dB.

Our analysis is that with this type of performance, the A-MPR required to meet a -40 dBm/MHz level would be less than or equal to 2 dB for all carrier configurations in band 23.

We encourage UE vendors to perform A-MPR simulation with this type of duplexer to further quantify improvements in A-MPR that can be obtained when temperature compensated FBAR duplexers are commercialized.
References

[1]
R4-103406, “UE RF requirements for adding 2 GHz band LTE for ATC of MSS in North America”. Qualcomm, DBSD, TerreStar Networks
[2]
RP-100804, “Adding 2 GHz band LTE for ATC of MSS in North America Work Item Technical Report”, TerreStar Networks, DBSD.
[3]
R4-103500, “Band 23 A-MPR”, Nokia.

