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1
Introduction
UE front-end architectures supporting inter-band CA with 3.5GHz bands had been discussed in the past few RAN4 meetings [1-2]. With the concern that the LB/HB band common diplexer may be subjected to relatively high attenuation near 3.5 GHz, a common triplexer was proposed as a potential solution [1], which however is constrained to maintain the same insertion loss as with the common diplexer in LB and HB ranges and the feasibility is remained to be studied. This contribution is intended to carry on the earlier discussions by supplementing a few more filter design information and some alternative architectures for consideration.              
2
Discussion
2.1 H/L band common diplexer
As the frequency range anticipated in earlier CA combinations was only up to 2.7 GHz, a likely favourable common diplexer design is to provide some high-band UL harmonic rejection at 3.4 GHz and above, as with the filter profile shown in Figure 2.1-1, recaptured from [1]. Therefore, this high-band rejection profile is not necessary a by-product of LB/HB common diplexer design, but purposely engineered.
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Figure 2.1-1 High-band frequency response of a common diplexer, recaptured from [1]
For comparison, Figure 2.1-2 shows a measured frequency response from a LB/HB common diplexer provided by one filter vendor, where the high-band frequency range can live up to 3.8 GHz with only 0.6 dB attenuation.
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Figure 2.1-2 Frequency response measured from a LB/HB common diplexer 
Having common diplexer high-band frequency range up to 3.8 GHz, a feasible UE front-end architecture which supports (HB + 3.5GHz band) CA, such as B1_B42, as well as other multiple LB/HB CA’s, is shown in Figure 2.1-3.
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Figure 2.1-3 A feasible UE architecture which supports inter-band CA with 3.5GHz bands
2.2 General common triplexer
A general common triplexer which separates LB (< 1 GHz), HB (1.7 GHz to 2.7 GHz) and VHB (> 3.4 GHz) can possibly be realized by cascading a LB/HB common diplexer as shown in Figure 2.1-2 and HB/VHB diplexer with frequency response as shown in Figure 2.2-1 (a preliminary simulation data from one filter vendor). In this topology (as shown in Figure 2.2-2), although the LB insertion loss can be preserved, the HB would suffer additional insertion loss contributed by HB/VHB diplexer. As a result, this configuration is not suggested as the intended UE reference architecture.

[image: image4.emf]
Figure 2.2-1 Simulated frequency response for a HB/VHB diplexer
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Figure 2.2-2 Common triplexer realized by cascading a LB/HB diplexer and a HB/VHB diplexer
A directly synthesized common triplexer, on the other hand, provides some new dimension for engineering the insertion loss and isolation performance among bands, which may have a chance to preserve the LB/HB insertion losses as with common diplexer. Figure 2.2-3 shows one example common triplexer frequency response with insertion loss data summarized in Table 2.2-1 (simulation data provided by one filter vendor). It can be seen that the LB insertion loss is already close to the one in common diplexer shown in Figure 2.1-2 (though from different filter vendor), while the HB insertion loss is still higher than that of the same common diplexer. In case the common triplexer LB and HB insertion losses may not approach the common diplexer performance, depending on the amount of difference, RAN4 can consider either using the common triplexer reference architecture as proposed in [1], and re-captured here in Figure 2.2-4, or using the common diplexer with individual HB/VHB bandpass triplexer (for B1_B42) as shown in Figure 2.1-3.
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Figure 2.2-3 Simulated frequency response for a common triplexer
	Frequency Range (MHz)
	699 - 960
	1710 - 2170
	2170 - 2690
	3400 - 3800

	IL (dB)
	Typ.
	0.27
	0.54
	0.77
	1.08

	
	Max.
	0.35
	0.65
	0.95
	1.3


Table 2.2-1 Simulated insertion losses for a common triplexer
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Figure 2.2-4 UE reference architecture based on common triplexer, recaptured from [1]
2.3 Specialized common triplexer

Considering that if only B42 would be deployed in VHB range, a specialized common diplexer which provides the desired B42 out-of-band selectivity as with single-band filter may also be realized, with the filter profile as shown in Figure 2.3-1 (simulation data provided by one filter vendor). The advantage with this topology (as shown in Figure 2.3-2) is that, it saves one bandpass filter for B42, which may also lead to less insertion loss for B42. However, it may induce more insertion loss to HB as compared to that in common diplexer, which is remained for further studies.
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Figure 2.3-1 Simulated frequency response for a specialized common diplexer
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Figure 2.3-2 UE reference architecture based on a specialized common triplexer 
Considering that the VHB is only limited to B42 and HB may be subjected to more insertion loss, this triplexer topology is not recommended as the UE reference architecture. 

3
Conclusion
In this contribution, we discussed a few UE reference architectures supporting inter-band CA with 3.5GHz bands based on the associated diplexer and duplexer data from filter vendors and arrived at the following proposal,

Proposal: Lest general common triplexer cannot be realized with acceptable LB and HB insertion losses as compared to those of LB/HB common diplexer, front-end topology consists of a common diplexer with individual HB/VHB bandpass triplexer is recommended as UE reference architecture. 
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