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1
Introduction
The additional framework for inter-band CA relaxations for newly introduced L/L and H/H combinations had been approved in RAN4 #72bis meeting [1]. The guideline is applied to FDD-FDD and FDD-TDD band combinations where the aggregation can be implemented at least with quadplexer, triplexer, or a diplexer combining two duplexers. It is understood that the relaxations are mainly accounted for the additional insertion loss caused by the aforementioned aggregation filters. The additional front-end components, such as harmonic filter for class A2 CA, or T/R switch required for FDD-TDD L/L and H/H combinations supporting simultaneous Tx/Rx, shall then be considered separately on top of the framework. In this contribution, we revisit the UE reference architectures for FDD-TDD CA supporting simultaneous Tx/Rx and propose a framework supplement in relaxations for consideration.                           
2
Discussion
The potential UE reference architectures for FDD-TDD CA supporting simultaneous Tx/Rx had been outlined and discussed in RAN4 #70 meeting [2]. For L/H band combinations, it is broadly acknowledged that the aggregation can be achieved via a common diplexer allocated between antenna and L/H band switches, as illustrated in Figure 2-1. This topology allows DL CA, UL CA, as well as simultaneous Tx/Rx when UL is in TDD band. An optional T/R switch can be added in TDD signal path if Tx and Rx would share the same filter to save implementation cost, as shown in Figure 2-2, which however is not necessarily required to support simultaneous Tx/Rx. For L/L and H/H band combinations, on the other hand, an additional T/R switch in TDD signal path would be required in order to support simultaneous Tx/Rx, as shown in Figure 2-3. 
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Figure 2-1 FDD-TDD L/H CA reference architecture
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Figure 2-2 FDD-TDD L/H CA alternative reference architecture
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Figure 2-3 FDD-TDD L/L and H/H CA reference architecture supporting simultaneous Tx/Rx
To address the performance impact from the additional T/R switch in TDD signal path, we have collected a few SPDT switch insertion loss data from two component vendors, as summarized in Table 2-1.

	IL (dB)
	0.7 - 1.0 GHz
	1.7 - 2.2 GHz
	2.2 - 2.7 GHz

	
	Typ
	Max
	Typ
	Max
	Typ
	Max

	Vendor 1 - A
	0.3
	0.55
	0.45
	0.6
	0.5
	0.65

	Vendor 1 - B
	0.35
	
	0.4
	
	0.5
	

	Vendor 2 - A
	0.3
	0.42
	0.45
	0.57
	0.5
	0.7

	Vendor 2 - B
	0.4
	
	0.5
	
	0.6
	

	Vendor 2 - C
	0.18
	0.33
	0.22
	0.45
	0.26
	0.52

	Average
	0.31
	0.43
	0.40
	0.54
	0.47
	0.62


Table 2-1 SPDT switch insertion loss data from two component vendors
As the collective data is showing non-trivial values which cannot be overlooked in system link budget, they shall be considered over the existing framework. In view of the shared pain approach as had been assumed in earlier derivation of Tib and Rib relaxations, it is proposed to add the following supplement in the current framework for FDD-TDD L/L and H/H CA combinations supporting simultaneous Tx/Rx.

Proposal: For FDD-TDD L/L and H/H CA combinations supporting simultaneous Tx/Rx, the following relaxations are applied,

	dB
	L/L
	H/H

	
	FDD
	TDD
	FDD
	TDD

	Tib
	0.5
	0.7
	0.5
	0.8

	Rib
	0
	0.2
	0
	0.3


Table 2-2 Proposed relaxations for FDD-TDD L/L and H/H CA supporting simultaneous Tx/Rx 
3
Conclusion

In this paper, we brought up the concern that for FDD-TDD L/L and H/H CA combinations supporting simultaneous Tx/Rx, an additional T/R switch is required in TDD signal path where the added insertion loss shall be considered on top of the existing framework. Based on the collective SPDT switch insertion loss data, it is proposed to add the following supplement in the current framework work. 
Proposal: For FDD-TDD L/L and H/H CA combinations supporting simultaneous Tx/Rx, the following relaxations are applied,

	dB
	L/L
	H/H

	
	FDD
	TDD
	FDD
	TDD

	Tib
	0.5
	0.7
	0.5
	0.8

	Rib
	0
	0.2
	0
	0.3


Table 3-1 Proposed relaxations for FDD-TDD L/L and H/H CA supporting simultaneous Tx/Rx 
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