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1. Introduction

There has been recent discussion and activity to enable partial use of Band 3 in Japan [1].  In [3], the coexistence requirements have been applied to Band 3, but with a note added that limits to applicability to that portion of Band 3 which overlaps with Band 9.  In this contribution, we consider the opposite case of imposing the coexistence emissions requirements of the Japanese bands to protect this frequency range.  We further extend the idea to explore the possibility of expanding the portion of Band 3 which may be useful in Japan.  We consider specifically the UE coexistence aspects and in particular, we study the emission limit from Band 9 into Band 3.
2. Discussion

In enabling Band 3 to be used in Japan, one of the main issues to be addressed is coexistence.  As bands are defined in 3GPP, coexistence requirements are established in accordance with the expected geographical regions where the band is intended to be deployed.  For example, Band 3 was originally not envisioned to be deployed in Japan when it was first conceived and therefore did not include coexistence requirements to and from other bands which are deployed in Japan.  It also did not include Japan-specific regulatory requirements such as PHS.  However, we note that Band 9 is a proper subset of Band 3 and modifications to the specification have already been agreed to enable this to be used as Band 3 over the subset rather than Band 9.  We can further extend this idea to enable broader usage in Japan by studying what coexistence protection could be met by existing Japan-specific bands into Band 3, without requring any modifications to hardware and without requiring any new signaling.
It has been indicated in [2] that coexistence emissions from Band 3 to protect Japanese bands and regulatory requirements could be met.  However, consideration should also be paid to whether Japanese bands can protect Band 3.  In general, due to the wide frequency separation between the bands, the coexistence is not expected to be problematic.  However, the case of Band 9 uplink interference merits further scrutiny.  

As shown in [1] and repeated in Figure 1 for convenience, a portion of the downlink of Band 3 from 1805 to 1844.9 MHz resides within the duplex gap of Band 9.  Given the small separation between Band 9 uplink and Band 3 downlink, it can be expected that interference may arise.
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Figure 1.  Frequency plan for Band 3 and Band 9.
The Band 9 duplexer only provides minimal attenuation at 1805 MHz.  In most cases, the filter vendors do not guarantee an absolute attenuation level at 1805 MHz since it has not been a recognized design parameter.  One vendor was able to guarantee only 1 dB at 1805 MHz.

Therefore, to carefully evaluate the interference, a simulation was performed to determine the frequency cutoff where a protection limit of -50dBm/MHz could be fulfilled.  PA emissions were simulated for a PA which meets the UTRA ACLR1 requirement.  A full allocation for 5, 10, 15, and 20 MHz channel bandwidths was placed at the upper edge of Band 9.  Furthermore, a Band 9 simulated filter provided by the filter vendor was included in the simulations.

The spectral plot is shown in Figure 2.
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Figure 2.  Emissions from Band 9 into the lower portion of Band 3.
It can be seen that the emission level at the lowest edge of Band 3 at 1805 MHz is in excess of -40dBm/MHz.  It isn’t until 1820 MHz that the emissions drop below the -50dBm/MHz requirement that is typically specified for coexistence.  However, the simulation has only shown PA spectral regrowth.  We note that there is also a counterIM component that can reach 1820 MHz for the widest bandwidths.  Thus, we feel that for existing designs without requiring hardware modification to the Band 9 UE, it may be feasible to achieve a -50dBm/MHz emission limit for the range from 1825 MHz – 1880 MHz.

3. Conclusion

Since it has been agreed that the subset of Band 9 which lies within Band 3 could be used in Japan as Band 3, it may be worthwhile to extend this idea to broader usage of Band 3 in Japan.  One of the aspects to consider, then, is the ability of other Japan-specific bands to be able to meet coexistence emission limits into the broader range.  This consideration should be made with the assumption that of existing UE hardware without requiring modification and without the need for additional network signaling or A-MPR.  Towards that goal, a study was conducted on the ability of an existing Band 9 UE design to meet coexistence emissions.  It was found that an emissions level of -50dBm/MHz could be met over the range 1825 – 1880 MHz.
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