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1. Introduction

The reference sensitivity of wide bandwidth channels (15 and 20 MHz) in the US 600 MHz band is discussed.  The study is based on previous experience with Band 20 which shares similar characteristics in terms of Tx-Rx separation and therefore reference sensitivity.  In this contribution, an estimate of reference sensitivity degradation is provided with updated component assumptions compared to the previous work done for Band 20.

2. Discussion

The receiver for 15 and 20 MHz channel bandwidths in the US 600 MHz band plan is susceptible to noise and interference from the transmitter due to the relatively close frequency separation between Tx and Rx.  In particular, the PA noise impinging upon the receiver increases with wider bandwidth and the baseband intermodulation products are relevant for narrower waveforms.  The PA noise is controlled, at least for the reference sensitivity test case, by defining an uplink configuration whereby the separation between Tx and Rx normalized by the Tx bandwidth is sufficient to minimize the noise.  On the other hand, baseband IM products are not addressed by reducing the uplink configuration.  An analysis of the 84 MHz band plan reveals that for 20 MHz channel bandwidths, CIM5 products reach the Rx band.  For 15 MHz channels, CIM7 products reach.  

An initial analysis was conducted on the impact of reference sensitivity for wide channels.  For a 20 MHz channel, it was assumed that the baseline reference sensitivity is 1 dB degraded compared to Band 1 since it is expected that the insertion loss for the 600 MHz band may be larger due to the filter insertion loss and potential addition of switch.  For the uplink configuration, it is estimated that 20 RB’s can be transmitted to contain PA noise to approximately -130 dBm/Hz at the Rx band.  However, it is also important to consider 18 RB’s uplink since the MPR threshold between 0 dB and 1 dB is 18 RB’s for QPSK modulation and this will have an impact to the output power seen at the PA.  The CIM5 is assumed to be -70 dBc, IQ image is assumed to be -28 dBc, Rx isolation of 50 dB and Tx isolation of 55 dB from the duplexer.  Further assuming an MRC receiver with 10 dB isolation between primary and secondary Rx antennas, the degradation in sensitivity is estimated to be 5.5 dB.  For the 15 MHz channel, the reference sensitivity degradation is estimated to be approximately 1 dB.  The resulting reference sensitivity value is therefore estimated to be -91.2 dBm for 15 MHz channels and -85.5 dBm for 20 MHz channels.

3. Conclusion

Reference sensitivity for the US 600 MHz band has been evaluated.  In particular, the notable aspects of this band are the relatively narrow Tx-Rx separation.  Therefore, for reference sensitivity, the receiver is impacted by spectral regrowth and baseband harmonics from the uplink.  The same phenomenon with similar Tx-Rx spacing has been previously studied for Band 20.  This contribution provides an updated analysis with newer component performance values for this band compared to the previous study and suggests a reference sensitivity value of -91.2 dBm and -85.5 dBm for 15 and 20 MHz channels, respectively.
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