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1. Introduction

This contribution presents comparison data and considerations on the impacts to the diplexer performance if the cut-off frequency of class A1 diplexer were lowered such that the mid bands could be included to high bands. 
2. Discussion

It was proposed in [1] to include the mid bands to the high bands, i.e. to redefine the cutoff from 1.7 GHz to approximately 1.42 GHz. More considerations and comparison data was presented in [2].  
Diplexer simulation results

We provide data of two similar package size diplexers, one conventional LB-HB diplexer and one diplexer where the HB cutoff frequency is extended to 1427.9MHz. It has to be noted that these diplexers are designed using different design topology. The conventional LB-HB diplexer data is from measurement results and the data form the extended HB cutoff diplexer is from simulations results. All data is obtained in typical conditions. Negative Delta IL means that the extended cut-off frequency diplexer has less IL. Negative Isolation means that the extended cut-off frequency diplexer has worse isolation.
Table 1.  Comparison between low/high and low/mid diplexer design (typical values)
	Vendor
	Low Range
	High Range 

	
	Delta IL
	Delta Isolation
	Delta IL
	Delta Isolation

	A
	-0.05
	-14.5
	-0.08
	-11

	
	
	
	
	

	
	
	
	
	

	Average
	-0.05
	-14.5
	-0.08
	-11


It can be observed that surprisingly the IL performance of the diplexer is slightly improved when it is designed to include the 1.4/1.5 GHz bands. However, the isolation is clearly worse with the extended cut-off frequency design. This kind of behaviour highlights the fact that diplexer design is a trade-off consisting of several factors, for instance IL versus isolation.  
Filter vendor commented that if the isolation would have kept similar to generic LB-HB diplexer isolation, then the IL would have been larger meaning delta IL would have been a positive number.
Considerations

Data presented in [1] and [2] indicate that the IL would increase about 0.2dB if the cut-off frequency were extended. In [2] the isolation was degraded by average of 7.5dB below 1GHz. The data presented in this contribution indicates that the diplexer can be designed in a way that the IL does not increase, but the clear drawback is significantly reduced isolation. 
Class A1 diplexer isolation was used as one parameter when class A2 requirements were studied. Good isolation is needed to achieve sufficient H3 performance.

Proposal
The data presented in this contribution is a bit twofold; It seems the diplexer can be designed in a way that IL performance does not degrade but on the other hand the isolation drastically reduces. In order to redefine A1 diplexer assumptions, the core parameters (IL, isolation, component type, etc.) should be at least roughly on the same level. We feel this paper does not give much additional information over papers [1] and [2]. Thus our opinion, based on the earlier data and the data presented in this contribution, is that it would be safe to keep the existing class A1 diplexer assumptions and not to extend HB cutoff range.
3. Conclusion
We did some performance study on the diplexers in question. Based on the earlier data and the data presented in this contribution, is that it would be safe to keep the existing class A1 diplexer assumptions and not to extend HB cutoff range.
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