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1
Introduction
CA_1A_3A_41A, a likely challenging CA combination in view of RF front-end filter implementation, had recently been introduced [1]. The UE requirement relaxations of this CA combination which are highly dependent on reference architecture will be discussed in this contribution.
2
Discussion
CA_1A_3A_41A, a newly introduced HHH CA combination, may have a resemblance to CA_1A_3A_7A where the hexaplexer-based or diplexer-based reference architecture had been considered when defining the UE RF requirements [2]. With the similar deliberation, we may derive the CA_1A_3A_41A UE RF requirements base on either pentaplexer-based or diplexer-based filter topology, as illustrated in Figure 2-1, and Figure 2-2, respectively.
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Figure 2-1 Pentaplexer-based filter topology for CA_1A_3A_41A
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Figure 2-2 Diplexer-based filter topology for CA_1A_3A_41A
Though by the time this contribution was drafted, the pentaplexer filter information was not yet available for reference, it is expected the design would likely be more challenging than CA_1A_3A_7A hexaplexer, due to the relatively broad frequency range in B41. Compared to diplexer-based filter topology, there are further downsides with the pentaplexer-based design, as summarized below,

1. The implementation is likely subjected to only one specific filter technology which may limit the application of this CA combination due to BOM limitation.

2. B1 and B3 filters cannot be shared with other HHH CA combinations in the same UE, such as CA_1A_3A_7A and CA_1A_3A_40A, which would not only aggravate the implementation cost, but also increase the B1 and B3 test times.

The diplexer-based design, on the other hand, can have the following advantages,

1. B1_B3 quadplexer can be realized in different filter technologies and the BOM cost likely would be driven down by volume, as a result of the global popularity of these two bands.

2. It is more straightforward to derive the UE RF requirements as the prior developments in B1_B3 [3] and B3_B41 [4] can be leveraged.

Based on the above assessments, it is suggested to derive the CA_1A_3A_41A UE RF requirements using the diplexer-based filter topology.         
2.1 Tib and Rib          
The Tib and Rib can be derived based on what had been defined for B1_B3 [3] with additional insertion loss from quadplexer and for B3_B41 [4] with additional insertion loss from diplexer, as summarized in Table 2.1-1 and 2.1-2, respectively. 

	dB
	CA_B1_B3

	
	B1
	B3

	Tib
	0.3
	0.3

	Rib
	0
	0


Table 2.1-1 CA_B1_B3 Tib and Rib
	dB
	CA_B3_B41

	
	B3
	B41

	Tib
	0.5
	0.31

	
	
	0.82

	Rib
	0
	01

	
	
	0.52

	1. For 2545 – 2690 MHz

	2. For 2496 – 2545 MHz


Table 2.1-2 CA_B3_B41 Tib and Rib
Since the filter component seen by B41 in CA_1A_3A_41A is not different from diplexer-based CA_3A_41A, the same Tib and Rib for B41 can be applied. For B1 and B3, the additional insertion loss from quadplexer and diplexer shall be summed up together due to the cascaded structure. Notice that the diplexer at B1 frequency range would have 0.3 to 0.6 dB higher insertion loss than at B3 frequency range. On the other hand, the additional insertion loss for B1 and B3 before shared-pain would rise above 1 dB. It is suggested to take that into consideration when defining the Rib.       
Table 2.1-3 summarizes the proposed Tib and Rib for CA_1A_3A_41A based on the above assessments.
	dB
	CA_1A_3A_B41A

	
	B1
	B3
	B41

	Tib
	1.0
	0.8
	0.31

	
	
	
	0.82

	Rib
	0.5
	0.3
	01

	
	
	
	0.52

	1. For 2545 – 2690 MHz

	2. For 2496 – 2545 MHz


Table 2.1-3 CA_1A_3A_41A Tib and Rib
2.2 Desensitization          
Similar to what had been realized in CA_B3_B41 [4], for CA_1A_3A_41A, desensitization can occur in B1 and B3 when UL is in B41, likewise, desensitization can occur in B41 when UL is in either B1 or B3, predominantly due to insufficient cross-band isolation in B41 filter. 

Since the filter composition on B41 signal path is the same as with CA_B3_B41, the same desensitization levels as defined for CA_B3_B41 can also be applied for this CA combination. However, there may be difference for B41 filter rejection level at B1 and B3 frequency ranges. Further analysis is suggested for B41 desensitization caused by B1 UL and B1 desensitization caused by B41 UL, with more detailed B41 filter data.

Table 2.2-1 summarizes the proposed reference sensitivity relaxations for CA_1A_3A_41A.

	 
	Desensitization Level (dB)

	
	UL @ B1
	UL @ B3
	UL @ B41

	BW (MHz)
	B31
	B41
	B1
	B41
	B1
	B3

	5
	0
	[4.7]
	0
	4.7
	3.0
	3.0

	10
	0
	[4.3]
	0
	4.3
	3.0
	3.0

	15
	0
	[4.0]
	0
	4.0
	3.0
	3.0

	20
	0
	[3.9]
	0
	3.9
	3.0
	3.0

	Note 1: B3 desensitization due to B1 UL close proximity is the same as analyzed in B1_B3 CA [3]


Table 2.2-1 Proposed CA_1A_3A_41A REFSENS relaxations
3
Conclusion
In this contribution, we have discussed the UE requirement relaxations for CA_1A_3A_41A based on the prior specification development for CA_B1_B3 and CA_B3_B41 using diplexer-based filter topology to aggregate B1_B3 and B41.  
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