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1. Introduction

The coexistence between Band 1 and Band 34 has been discussed in RAN4 previously [1] due to LO and image terms and most recently, in [2] the topic was highlighted once again illustrating a potential concern regarding emissions from Band 1 uplink into Band 34.  The concern raised was the 5th order counter-IM products which can extend from Band 1 into Band 34.  In this contribution, we extend this analysis to consider the PA spectral regrowth characteristics which can also lead to similar coexistence challenges.
2. Discussion

The UE coexistence requirement between Band 1 and Band 34 requires that the Band 1 UE limit its emissions to below -50dBm/MHz at an offset of 30 MHz.  This presents a challenge to the presently available RF components – namely, the PA and duplexer – as illustrated below.
Assuming a 4 dB post-PA loss in the RF front-end, the output at the PA is 26 dBm for a fully allocated 20 MHz waveform at the uppermost channel in Band 1.  We note that the 30 MHz separation between the uplink of Band 1 and the edge of Band 34 coincides with the second ACLR from the 20 MHz transmission.  The specification for E-UTRA ACLR is -30dBc and it is often observed that the second E-UTRA ACLR drops by an additional 13 dB.
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Figure 1.  The difference between ACLR1 and ACLR2 is approximately 13dB.
Given this, the emissions at the output of the Band 1 PA into the lower edge of Band 34 can be as high as -17dBm over the 18 MHz bandwidth, or -29.6 dBm/MHz when scaled.
Of course, there is a duplexer at the output of the PA to reduce the emission level at the antenna port.  However, the filter would have to provide at least 20dB of attenuation to be able to reduce the emission level to below -50dBm/MHz.  

This is a challenging requirement for the filter to be able to guarantee in worst case conditions.  Current Band 1 duplexers are not specified for attenuation at 2010 MHz and typically provide much less than the required 20 dB.
3. Conclusion

In this contribution, a challenge to meet the coexistence emissions requirement from Band 1 into Band 34 has been identified.  Whereas previous contributions highlighted a LO, image, or counter-IM challenges, this contribution illustrates the impact of PA spectral regrowth.  It is required that the Band 1 duplexer be able to provide at least 20dB of attenuation at 2010 MHz to be able to meet the coexistence requirement in the worst case.
Reference
[1] R4-082809, “Relaxation of spurious emission limit for Band 34 from Band 1,” Fujitsu

[2] R4-112793, “Band 1 coexistence with Band 34,” Fujitsu


















1
1

