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1 Background
In this contribution we consider the required relaxations TIB,c and RIB,c for Band 30 that is not an “easy” band in itself due to coexistence requirements adjacent to the band. A front-end architecture for a UE supporting the combinations B2 + B5 + B30, B2 + B12 + B30, B2 + B29 + B30, B4 + B5 + B30 and B4 + B12 + B30 as well as all possible fallback modes with a single antenna is shown in Figure 1.
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Figure 1: architecture supporting the combinations B2 + B5 + B30, B2 + B12 + B30, B2 + B29 + B30, B4 + B5 + B30 and B4 + B12 + B30.

For Region 2 it may be desired to support combinations of B2 + B4 in the same device in addition. Then multiple 2DL combinations out of three high bands must be supported by our UE, and the front-end above replaced by one equipped with a hexplexer supporting Band 2 + Band 4 + B30 (or another similar implementation). We consider tentative relaxations for the aforementioned 3DL combination that would accommodate a hexplexer implemented in FBAR technology. 

2 Transmitter requirements

First we consider the transmitter requirements. Figure 2 shows the insertion loss for B30 TX at 25C for duplexer and multiplexer implementations: a B30 duplexer, a B2 + B30 quadplexer, a B4 + B30 quadplexer and a B2 + B4 + B30 hexplexer in order of increasing IL. Clearly, the IL increases with the multiplexer complexity. In order to support B2 + B4 by the same device, the relaxation allowed for B30 in the low-high combination B2 + B5 + B30 should be based on the B2 + B4 + B30 hexplexer rather than the B2 + B30 quadplexer.
Figure 3 shows the insertion loss for B2 TX at 25C for duplexer and multiplexer implementations: a B2 duplexer, a B2 + B30 quadplexer and a B2 + B4 + B30 hexplexer in order of increasing IL, while Figure 4 shows the insertion loss for B4 TX at 25C for duplexer and multiplexer implementations: a B4 duplexer, a B4 + B30 quadplexer and a B2 + B4 + B30 hexplexer in order of increasing IL. 
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Figure 2: IL for B30 TX for a B30 duplexer, a B2 + B30 quadplexer, a B4 + B30 quadplexer and a B2 + B4 + B30 hexplexer in order of increasing IL.
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Figure 3: IL for B2 TX for a B2 duplexer, a B2 + B30 quadplexer, and a B2 + B4 + B30 hexplexer in order of increasing IL.
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Figure 4: IL for B4 TX for a B4 duplexer, a B4 + B30 quadplexer, and a B2 + B4 + B30 hexplexer in order of increasing IL.

Next, in order to assess the impact on ΔTIB,c of a hexplexer in the front-end, we estimate the increase of IL using Figures 2-4. It is remarked that the filter traces are obtained at 25C, but we account for the impact of temperature variations by considering the attenuation outside the passband. The results are shown in Table 1. 
Table 1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	IL by quadplexer
	IL by hexplexer
	ΔTIB,c [dB]

	CA_2A-5A-30A
	2
	0.7
	0.8
	[0.5]

	
	5
	
	
	0.3

	
	30
	0.4
	0.6
	[0.3]

	CA_2A-12A-30A
	2
	0.7
	0.8
	[0.5]

	
	12
	
	
	0.3

	
	30
	0.4
	0.6
	[0.3]

	CA_2A-29A-30A
	2
	0.7
	0.8
	[0.5]

	
	29
	
	
	0.3

	
	30
	0.4
	0.6
	[0.3]

	CA_4A-5A-30A
	4
	0.5
	1.0
	[0.5]

	
	5
	
	
	0.3

	
	30
	0.4
	0.6
	[0.3]

	CA_4A-12A-30A
	4
	0.5
	1.0
	[0.5]

	
	12
	
	
	0.8

	
	30
	0.4
	0.6
	[0.3]


For Band 30, the maximum of the IL yielded by the B2 + B30 and B2 + B30 is considered. From these provisional results it appears as if the increase incurred by an FBAR hexplexer is minor. The ΔTIB,c is derived by using a “shared-pain” approach, albeit not rigorously. We remark again that the results above are provisional and only based on one implementation. 
3 Receiver requirements

Relaxations of reference sensitivity requirements are less popular given the margins between the 3GPP requirements and the typical performance. Instead of discussing ΔRIB,c  we just present the filter traces for B30, B2 and B4 in Figure 5, Figure 6 and Figure 7, respectively. From the traces, it appears that the effect of a hexplexer for support of B2 + B4 is modest for B2 and B4.
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Figure 5: IL for B30 RX for a B30 duplexer, a B2 + B30 quadplexer, a B4 + B30 quadplexer and a B2 + B4 + B30 hexplexer in order of increasing IL.
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Figure 6: IL for B2 RX for a B2 duplexer, a B2 + B30 quadplexer, and a B2 + B4 + B30 hexplexer in order of increasing IL.
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Figure 7: IL for B4 RX for a B4 duplexer, a B4 + B30 quadplexer, and a B2 + B4 + B30 hexplexer in order of increasing IL.

4 Conclusions
For a UE supporting the following combinations with B30: B2 + B5 + B30, B2 + B12 + B30, B2 + B29 + B30, B4 + B5 + B30 and B4 +B12 + B30, the increase of on ΔTIB,c  required for accommodating a B2 + B4 + B30 hexplexer appears to be marginal, at least for FBAR filter implementations. Use of a hexplexer allows support of B2 + B4 and B2 + B4 + B30 by the said UE. Other filter technologies should also be examined, and we remark that the observation above does not account properly for temperature and manufacturing tolerances.
References

1. R4-142024, “TX requirements for 3DL/1UL CA FDD”, Ericsson
