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1. Introduction

FDD band plans with very narrow duplex gap have been proposed for the 3500 MHz frequency range [1]. This paper discusses the UE to UE co-existence problem caused by the narrow gap.
2. Discussion
For a FDD UE there are two different requirements for TX emissions. First one is an internal because own RX is operating simultaneously with TX. For own RX channel the emission level must be attenuated below receiver noise floor to prevent self desense. In practice level should be close to thermal noise floor and typically this leads to duplexer attenuation requirement in the order of 45 dB. If there are problems to reach adequate attenuation a dual duplexer implementation can alleviate the problem because bands are narrower and the distance between filter pass band and stop band increases.
Another requirement is needed to prevent interference to other devices. Relatively low emission level is needed for the whole DL band to prevent UE to UE interference. Because there is coupling loss from one UE to another the emission level can be higher than for own RX channel. The agreed requirement for LTE DL bands is -50 dBm/MHz [1]. Depending on the frequency arrangement and channel BW this requirement typically causes maximum 30 dB attenuation requirement for duplexer at the edge of the DL band.
For the UE to UE coexistence requirement the dual duplexer concept does not relax the filter stop band because attenuation is needed at the edge of the other DL band. So in this case the dual filter implementation does not change the distance from pass band edge to stop band.
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Figure 1. 
The duplexer attenuation requirement can be roughly estimated based on the ACLR requirement. LTE ACLR1 requirement is 30 dB and maximum output with full channel allocation can be +22 dBm. For 20 MHz channel BW adjacent channel emission as high as -8 dBm/18 MHz. Assuming that emission spectrum is flat this makes -20.5 dBm/MHz. So approximately 30 dB attenuation is needed to meet the co-existence limit of -50 dBm/MHz at the first adjacent channel.  

Duplex filters used in UE have some temperature drift and manufacturing tolerance and pass band must be over dimensioned. Typical variation due to tolerances and temperature is 0.6%, which is 21 MHz at 3.5GHz center frequency. Variation is not necessarily symmetric, but as a rough estimate we can assume that there is at least 10 MHz at both ends of the band where no attenuation can be guaranteed.
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Figure 2. Pass band over dimensioning
After the pass band close to 1% of center frequency is needed for transition region before filter reaches the 30 dB attenuation. This transition region together with the over dimensioning mean that approximately 40 MHz offset from nominal pass band is needed before the 30 dB attenuation can be guaranteed in all conditions. So even with the split duplexer design it is not possible to meet the -50 dBm/MHz emission level if the gap between the UL and DL band is less than 40 MHz.
3. Conclusion

With very narrow duplex gap the FDD UE implementation becomes challenging. Dual duplexer approach would make implementation easier from self desense point of view but it does not help the UE to UE co-existence problem at the edge of the other DL band. If very narrow gap is selected for the 3500 MHz band UE emission requirement at the edge of the DL band should be relaxed and the potential co-existence problem should be taken into account in network side.
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