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1 Introduction
From RAN#70, some four-band and five-band CA inter-band combinations are proposed. Compared to 2DL and 3DL CA, the UE implementation becomes more complicated. This contribution discusses the feasibility of some kind of multiplexer especially for these more than 3 bands CA combinations.
2 Discussion
Table 1 lists the existing 4 bands and 5 bands CA combinations (some of them are still under discussion). Four band ranges are intentionally used here to separate the supported bands for a CA band combination, i.e. low band for less than 1GHz bands, middle band for the bands fallen into 1~1.7GHz, high band for the bands in 1.7~2.7GHz and very high band for the bands larger than 3.5GHz. 
It is noticed that only one band combination with all supported bands falls in one band range. For the combinations which have at most 2 bands in a band range, from previous study for these band combinations, we see that the supported bands can be easily and naturally separated by diplexer or cascaded diplexer UE structure. The most difficult band combinations are those have 3 or 4 bands in one band range. 
1+3+7 and 1+3+40 are two typical band combinations for 4 bands and 5 bands CA combos. As B30 is part of the spectrum of B40, and B1 is much closer to B40 than B4 in the frequency, the structure for 1+3+40 can also be used for 2+4+30. Thus the discussion in this contribution is mainly focused on 1+3+7, 1+3+40 and 1+3+7+40, and we would try to figure out some common characteristics for these 4 bands and 5 bands CA combos.
Table 1 Four and five bands combinations
	CA Band combos
	Low
(<1GHz)
	Middle
(1~1.7GHz)
	High
(1.7~2.7GHz)
	Very High
(>3.5GHz)

	1-3-5-7
	B5
	
	B1, B3, B7
	

	1-3-5-28
	B5, B28
	
	B1, B3
	

	1-3-5-38
	B5
	
	B1, B3, B38
	

	1-3-5-40
	B5
	
	B1, B3, B40
	

	1-3-7-8
	B8
	
	B1, B3, B7
	

	1-3-7-20
	B20
	
	B1, B3, B7
	

	1-3-7-28
	B28
	
	B1, B3, B7
	

	1-3-7-40
	
	
	B1, B3, B7, B40
	

	1-3-7-42
	
	
	B1, B3, B7
	B42

	1-3-8-40
	B8
	
	B1, B3, B40
	

	1-3-19-42
	B19
	
	B1, B3
	B42

	1-3-20-42
	B20
	
	B1, B3
	B42

	1-7-20-42
	B20
	
	B1, B7
	B42

	1-19-21-42
	B19
	B21
	B1
	B42

	2-4-5-12
	B5, B12
	
	B2, B4
	

	2-4-5-29
	B5, B29
	
	B2, B4
	

	2-4-5-30
	B5
	
	B2, B4, B30
	

	2-4-12-30
	B13
	
	B2, B4, B30
	

	2-4-29-30
	B29
	
	B2, B4, B30
	

	3-7-20-32
	B20
	B32
	B3, B7
	

	3-7-20-42
	B20
	
	B3, B7
	B42

	1-3-7-20-42
	B20
	
	B1, B3, B7
	B42


UE architectures for CA_B1_B3_B7 were once discussed in [1, 2]. The possible architectures are listed below, which are the basis for deriving the final requirements for CA_B1_B3_B7. 
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Figure 1 UE architecture for CA_B1_B3_B7

UE architectures for CA_B1_B3_B40 were discussed in [3, 4]. One possible structure is to use pentaplexer and corresponding data for the pentaplexer can be found in [3], the other one is a more general structure discussed in [4]. The structure in [4] is recopied here for reference.
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Figure 2 UE architecture for CA_B1_B3_B40

After a survey of devices in the market, we found that quadplexer for B1 and B3 is already commercial available. Therefore, UE architecture with diplexer is more practical than using a newly designed pentaplexer. For CA_B1_B3_B7, even hexplexer for 3 FDD bands was discussed. 
As multiplexer incorporated more than 3 bands is less flexible, even though it is possible to run the filter simulation and give an draft evaluation data, we feel it may not be suitable for the UE vendors for their commercial UE design. 
For the only band combination (CA_B1_B3_B7_B40) with four bands in the same frequency range, the reference structure was discussed in [7]. As discussed in last RAN4 meeting, though separate antenna structure is one of the solutions, we should also investigate the possibility of single antenna solution. The UE architecture in Figure 2 for CA_B1_B3_B40 can also be used for CA_B1_B3_B7_B40. And the triplexer data for B7+B40 can be found in [7, 8]. The UE structure for this four bands combination is shown in Figure 3. 
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Figure 3 UE architecture for CA_B1_B3_B7_B40
For the band combinations in Table 1, even for 5 bands combination, a cascaded structure can be utilized to downsize the band combos to separate frequency ranges. In the end, at most two bands quadplexer (FDD) or triplexer (FDD+TDD) combined with other bands is needed in the cascaded structure. 
Therefore, if not necessary, multiplexer with more than 3 bands shall not be considered in defining the UE RF requirements.
Proposal 1 Multiplexer with more than 3 bands shall not be considered in defining the UE RF requirements unless other possible UE architectures fail for the CA design. 
3 Conclusion
Overview of four and five bands combinations are discussed in this contribution. For these band combinations, cascaded diplexer, triplexer can be used to downsize the component bands to appropriate frequency ranges. Considering the flexibility and feasibility of implementation, it is proposed that if not necessary, multiplexer with more than 3 bands shall not be considered in defining the UE RF requirements.
Proposal 1 Multiplexer with more than 3 bands shall not be considered in defining the UE RF requirements unless other possible UE architectures fail for the CA design. 
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