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1. Introduction

The UE architecture to support the APAC700 FDD band was described in [1].  It was proposed that a dual filter architecture may be required to support this band due to the wide relative bandwidth and narrow duplex gap.  The duplexer design to support this band is continuing to be studied as the coexistence conditions and requirements become more understood.  In this contribution, a study of a 2x30 MHz filter configution is considered.
2. Discussion

As shown in [1], the filter design for the APAC700 FDD band is very challenging, even with the use of a dual duplexer solution.  It was shown that the dual duplexer filter bandwidth must be at least 32.5 MHz in order to be able to support all channel bandwidths up to 20 MHz across the band.  Furthermore, it was shown that 32.5 MHz is at the threshold of feasibility using the current state-of-the-art filter technology when considering the relative bandwidth and duplex gap.  However, the APAC700 band is further challenged by difficult coexistence requirements both above and below the band.  In particular, there is identified broadcast TV services below the band and PPDR services and Band 27 above the band.  Therefore, it may be worthwhile to consider a filter design smaller than the 32.5 MHz in order to be allow greater design flexibility in the filter and to improve its performance.  
In the tables below, we compare the simulation results and expected worst case target performance for two filters.  For comparison the 32.5 MHz bandwidth filter from Vendor 1 as reported in [1] is shown against a 30 MHz filter design from Vendor 2.

Table 1.  Simulation results for lower filter (worst case specs shown)
	
	Bandwidth
	Tx IL
	Rx IL
	Rx Iso
	Tx Iso
	Tx Att @698 MHz
	Tx Att @694 MHz
	Rx Att @748 MHz

	Vendor 1
	32.5 MHz
	4.0 dB 
	4.0 dB 
	50 dB 
	55 dB 
	3 dB 
	10 dB 
	10 dB 

	Vendor 2
	30 MHz
	3.5 dB
	3.5 dB
	47 dB
	
	4 dB
	23 dB
	29 dB


Table 2.  Simulation results for upper filter (worst case specs shown)

	
	Bandwidth
	Tx IL
	Rx IL
	Rx Iso
	Tx Iso
	Tx Att @710 MHz
	Tx Att @758 MHz
	Rx Att @806 MHz

	Vendor 1
	32.5 MHz
	4.0 dB
	4.0 dB
	50 dB
	55 dB
	3 dB
	37 dB
	1 dB

	Vendor 2
	30 MHz
	3.5 dB
	3.5 dB
	43 dB
	
	20 dB
	23 dB
	2 dB


The difficulty in the filter design can be seen in a number of performance parameters.  
2.1. Passband insertion loss

The Rx and Tx insertion loss is somewhat large for these filters which, when combined with the insertion loss of the filter switch, may prove to be challenging to overcome in order to meet reference sensitivity and maximum output power.  The rejection specifications for these filters may also require further refinement. 
2.2. Rejection below the band

The coexistence requirement at 694 MHz has been defined to be equivalent to approximately -34 dBm/MHz in the recent AWG #11 meeting [2].  In order to meet this, it is estimated that the filter would require approximately 10 dB rejection which is achieved by both of these filters.  The required emissions at 698 MHz has not yet been finalized, but neither of these filters provides significant attenuation and rejection at this frequency.  Similarly, the rejection requirement at 710 MHz is evaluated for the protection of TV broadcast services identified in Japan.  Vendor 2 has optimized its design to provide the maximum rejection here at 20 dB.  However, the emission limit at 710 MHz has not yet been determined in Japan and is currently under study.  Therefore, it is premature to judge whether the rejection offered by this filter is sufficient or is over-specified.   

2.3. Rejection above the band

The self-band coexistence also needs consideration.  This requirement impacts the upper filter’s rejection above the uplink band where the downlink resides.  In order to meet the conventional -50dBm/MHz coexistence protection, the Vendor 2 filter will not be sufficient by itself without uplink power reduction.  Also, above the band is potential interference from PPDR services and/or Band 27.  The blocking protection offered by the filter is indicated to be nearly negligible at 806 MHz.  Thus, the receiver blocking must be carefully evaluated.
3. Conclusion

Study of duplexing filters to support the APAC700 FDD band are ongoing.  As the coexistence requirements become more clear, the filter tradeoffs can be more thoughtfully evaluated.  It is clear, however, that the design is challenging and that these tradeoffs must be carefully considered.  One such tradeoff is the bandwidth of the filter.  Preliminary study indicates that shrinking the bandwidth from 32.5 MHz to 30 MHz can help with the filter performance.  In particular, for the filter that is optimized to provide attenuation for TV broadcast services in Japan, the improvement is significant.  However, such a tradeoff would preclude the ability to support a 20 MHz channel bandwidth across the band.  Moreover, it should be noted that not all requirements are fully known at this time so it may be premature to make any tradeoff conclusions at this point in time, including the tradeoff between 32.5 MHz and 30 MHz filter bandwidths.  Furthermore, it is noted that neither of these filters studied are able to meet all of the requirements, so further study, refinement, and additional consideration in the specifications is likely to be required.
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