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1	Introduction
CA_B8_B26 [1] has a unique frequency combination where B8 UL frequency range overlaps with B26 DL frequency range, which not only limits UL transmission to B26 only in CA operation, but also complicates UE front-end configurations. In this contribution, we discuss the potential UE reference architectures and their implication on the additional insertion losses to be introduced.

2	Discussion
UE reference architecture for CA_B8_B26 had been depicted in RAN4 #68 meeting to derive the additional insertion for this band combination [2]. However, due to the unique frequency combination where B8 UL frequency range overlaps with B26 DL frequency range, the front-end filter using a diplexer followed by B8 and B26 duplexers as proposed in [2] or a quadplexer likely cannot be realized in physical design. It is instead a triplexer, as commented during last meeting discussion [3], which shall be used to support this 1UL/2DL CA operation. Figure 2-1 presents a feasible UE reference architecture supporting this CA band combination, where a common diplexer is incorporated before antenna switches with the anticipation that a single UE likely would support numerous CA bands consisting of H/H, L/L, H/L combinations.




Figure 2-1 A feasible UE reference architecture supporting CA_B8_B26

This RF front-end configuration, however, can only support 2DL CA and B26 single-band operation, but not B8 single-band operation. In order to support B8 single-band operation, one alternative is to add an additional B8 duplexer at a separate antenna switch output port, as shown in Figure 2-2 (architecture A), where for DL CA and B26 only operation, the low-band antenna switch is connected to port 1, and for B8 only operation, the switch will be connected to port 2. 




Figure 2-2 UE reference architecture supporting CA_B8_B26 (architecture A)

One concern with this front-end architecture is that the pairing transceiver may not have sufficient Rx input ports to accommodate two B8 DL signal paths. In this situation, an SPDT switch would be required to multiplex the two B8 DL paths into one Rx input port, as shown in Figure 2-3 (architecture B).




Figure 2-3 UE reference architecture supporting CA_B8_B26 (architecture B)
The other potential solution without adding an additional B8 duplexer is to widen the triplexer middle-band filter bandwidth such that it can cover both B8 UL and B26 DL frequency ranges, though this might have some performance impact to triplexer isolation or insertion loss. In this configuration, an SPDT switch as highlighted in Figure 2-4 (architecture C) is required since B8 UL and B26 DL would be sharing the same triplexer filter port, but not simultaneously.
      



Figure 2-4 UE reference architecture supporting CA_B8_B26 (architecture C)

In a separate consideration that B8 UL and B26 UL are in the similar frequency operation range and never will operate simultaneously, it is possible to have both ULs share the same PA to save implementation cost. With this thought applied to the aforementioned three reference architectures (A, B, and C), three more alternative configurations can be derived as shown in Figure 2-5, Figure 2-6, and Figure 2-7, for architectures D, E, and F, respectively.




Figure 2-5 UE reference architecture supporting CA_B8_B26 (architecture D)



Figure 2-6 UE reference architecture supporting CA_B8_B26 (architecture E)




Figure 2-7 UE reference architecture supporting CA_B8_B26 (architecture F)

For different front-end configurations as illustrated in architectures A to F, the same Tx or Rx signal may be subjected to different insertion loss under CA or single-band mode operation. Table 2-1 summarizes all the additional insertion losses to be introduced in Tx and Rx signal paths based on these six plausible reference architectures, where the value of each component insertion loss is kept open for further studies.

    
	Architecture
	CA Operation
	Single-band Operation

	
	B8
	B26
	B8
	B26

	
	Tx
	Rx
	Tx
	Rx
	Tx
	Rx
	Tx
	Rx

	A
	N/A
	Diplexer+
(Tri-Dup)
	Diplexer+
(Tri-Dup)
	Diplexer+
(Tri-Dup)
	Diplexer
	Diplexer
	Diplexer+
(Tri-Dup)
	Diplexer+
(Tri-Dup)

	B
	N/A
	Diplexer+
(Tri-Dup)+
SPDT
	Diplexer+
(Tri-Dup)
	Diplexer+
(Tri-Dup)
	Diplexer
	Diplexer+
SPDT
	Diplexer+
(Tri-Dup)
	Diplexer+
(Tri-Dup)

	C
	N/A
	Diplexer+
(Tri-Dup)
	Diplexer+
(Tri-Dup)
	Diplexer+
(Tri-Dup)+
SPDT
	Diplexer+
(Tri-Dup)+
SPDT
	Diplexer+
(Tri-Dup)
	Diplexer+
(Tri-Dup)
	Diplexer+
(Tri-Dup)+
SPDT

	D
	N/A
	Diplexer+
(Tri-Dup)
	Diplexer+
(Tri-Dup)+
SPDT
	Diplexer+
(Tri-Dup)
	Diplexer+
SPDT
	Diplexer
	Diplexer+
(Tri-Dup)+
SPDT
	Diplexer+
(Tri-Dup)

	E
	N/A
	Diplexer+
(Tri-Dup)+
SPDT
	Diplexer+
(Tri-Dup)+
SPDT
	Diplexer+
(Tri-Dup)
	Diplexer+
SPDT
	Diplexer+
SPDT
	Diplexer+
(Tri-Dup)+
SPDT
	Diplexer+
(Tri-Dup)

	F
	N/A
	Diplexer+
(Tri-Dup)
	Diplexer+
(Tri-Dup)+
SPDT
	Diplexer+
(Tri-Dup)+
SPDT
	Diplexer+
(Tri-Dup)+
SPDT+
SPDT
	Diplexer+
(Tri-Dup)
	Diplexer+
(Tri-Dup)+
SPDT
	Diplexer+
(Tri-Dup)+
SPDT

	Note: (Tri-Dup) is the insertion loss difference between triplexer and single-band duplexer.



Table 2-1 Summary of additional insertion losses for six potential CA_B8_B26 front-end architectures  

3	Conclusion
In this contribution, we have derived six potential UE front-end architectures for CA_B8_B26 and summarized the additional insertion losses expected to incur in each architecture for future reference. 
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