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1 Introduction

The LTE B14 UL (788-798MHz) second harmonic (1576-1596MHz) can be detrimental to GPS (1574.40-1576.44) operation. In this contribution we highlight main interference scenarios and propose constraining LTE UL assignments in B14 to minimize GPS desense.
2 Interference Analysis
There are a number of potential interference scenarios to GPS from LTE B14 transmission. A straight forward scenario is the Tx emission caused by LTE in the GPS band. However, due to the large separation (750+MHz) this component has a marginal impact. The most serious interference is caused by the second harmonic of the LTE uplink. The second harmonic can be generated at the PA level and/or at the switchplexer level which is more serious; hence we focus our analysis on this scenario. 

For a 23dBm transmit power, the input to the switchplexer is around 26dBm or higher with 3dB post-PA insertion loss. Assuming a one RB uplink assignment (i.e. 180KHz) for a 5 MHz carrier at the lower edge of Band 14, the second harmonic extends is only 1.1 MHz from GPS centre frequency at 1575.42MHz or 80 kHz from the GPS band edge.  Furthermore, this energy smears and leaks in-band into the GPS receive frequency.  Measurements taken indicate that the noise level integrated over the 2 MHz GPS receive bandwidth due to the second harmonic of the single RB transmission is -161 dBm/Hz at the LTE antenna port.  Assuming 10 dB LTE to GPS antenna isolation, the inband noise at the GPS Rx antenna port is -171 dBm/Hz.

Meanwhile, thermal level for a 3 dB GPS receiver NF is also -171 dBm/Hz. Hence, the second harmonic from a Band 14 transmitter will cause 3dB desense of the GPS receiver in this case of single RB. For minimal impact on GPS sensitivity, it is desireable to limit the maximum tolerated second harmonic interference to be 13 dB below the thermal noise level. Preliminary measurements have shown that to meet this criterion would require pushing the second harmonic by an additional 1 - 1.5MHz away from the GPS centre frequency. This could be accomplished by confining the transmission at the upper edge of Band 14 for PUSCH/PUCCH; alternatively, a transmit power reduction could be imposed.

Note also that this paper has only treated the simplistic case of single RB transmission.  Issues associated with broader transmissions where the in-band emissions are expected to be larger also require consideration.  More results will be presented in the future for broadband assignments as well as interference level in GPS with constrained assignment centre frequency and/or max power reduction.  

3 Conclusion

In this paper, we have introduced a potential issue of Band 14 transmission interfering with GPS reception caused by second harmonic interference.  Measurements for a specific case of single RB transmission have indicated that the GPS receiver may suffer 3 dB desense.  One solution is the restrict the allocation of the uplink so that its second harmonic is further removed in frequency from the GPS receiver.  Further studies will be provided to quantify this solution as well as to consider the more general case of broadband transmissions.[image: image1.png]
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