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1. Introduction

An agreement was reached that the 2 GHz MSS band should be evaluated assuming the combination of a Band 1 60 MHz filter and a full-band 90 MHz filter [1].  Simulation data and/or discussion for the 90 MHz filter was provided in [2], [3], and [4].  This contribution provides further simulation data, in particular, to address the possibility to optimize the design such that the insertion loss is minimized at the upper frequency range of the filter at the expense of larger insertion loss at the lower frequency ranges of the filter.
2. Discussion

Simulation data for the 90 MHz MSS filter was provided in [2] for two vendors using SAW technology.  These filters were targeted for flat frequency response the entire 90 MHz of the band, as would be needed for eventual intra-band CA in this band, or CA between carriers in the Band 1 frequency range and in the MSS frequency range.  In [3], it was observed that SAW filters would be challenged for this band and therefore recommended considering FBAR or BAW based filters.  However, our understanding is that there are no FBAR or BAW designs available or planned for this band.  Lastly, in [4] a filter design was presented, not stated whether it was SAW, FBAR, or BAW but appears to be FBAR, with an optimization objective to minimize the insertion loss in the upper frequency range at the expense of performance at the lower frequency ranges.

One of the SAW filter vendors, as reported in [2], was willing to investigate the possible optimization as proposed in [4].  
Table 1.  Filter simulation results for MSS band 90 MHz filter, optimized for the upper 30 MHz.

	
	"Optimized" MSS for the upper 30 MHz
	MSS optimized over the entire 90 MHz
	Delta

	
	Upper 30 MHz
	Band 1
	Upper 30 MHz
	Band 1
	Upper 30 MHz
	Band 1

	Tx IL
	2.1
	2.0
	2.5
	1.9
	-0.4
	0.1

	Rx IL
	2.7
	2.8
	3.9
	2.2
	-1.2
	0.6

	Tx isolation
	54
	52
	52
	52
	2
	0

	Rx isolation
	44
	30
	43
	43
	1
	-13


With these simulation results, it can be seen that if the filter is optimized for the upper 30 MHz, the insertion loss in the upper 30 MHz is improved by 0.4 dB and 1.2 dB in Tx and Rx, respectively.  The Band 1 portion of the filter is sacrificed by 0.1 dB and 0.6 dB.  However, more significantly, the Rx isolation is reduced by 13 dB in the Band 1 frequency range when the filter is optimized in such a way.  The resulting Rx isolation is only 30 dB which is entirely inadequate for reasonable performance when CA is defined in this band.
Based on the significant penalty in performance in the Band 1 portion of the band, most likely rendering intra-band CA in this band meaningless, we do not believe that optimization of the filter towards the upper 30 MHz is generally realizable.

3. Conclusion
We have evaluated the possibility of optimizing the 90 MHz MSS filter to the upper 30 MHz portion of the band using SAW filter technology.  The result from one simulation is that the sacrifice to the lower portion of the band, i.e., the Band 1 frequency range, is significant with a resulting Rx isolation of only 30 dB.  Such degradation would likely not be able to support eventual intra-band CA in this band.  Therefore, we do not believe that optimizing the filter towards the upper 30 MHz is generally realizable since intra-band CA and being able to leverage Band 1 spectrum holdings was the primary motivation for defining the band as 90 MHz.
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