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1 Introduction
The proposals for CA_B1_B3_B7_B40 were agreed in last RAN4 meeting [1]. Some companies have concern that theΔTIB,c and ΔRIB,c values may be based on separate antenna structure. This contribution provides some further consideration on UE architecture and requirements for CA_B1_B3_B7_B40.
2 Discussion
As discussed in [2], CA_B1_B3_B7_B40 is the only band combination so far has four bands in the same frequency range, i.e. in the range of 1.7~2.7GHz. For the component bands of this band combination, it is naturally to separate B1, B3 and B7 by a diplexer or triplexer while combine B1+B3 by a quadplexer as B1 is far enough from B7 in frequency. However, for B40, since it is close to both B1 and B7, which band should be combined with B40 needs carefully thinking. 
The frequency separation of B1 (upper bound) and B40 (lower bound) is 130MHz and the separation between B40 (upper bound) and B7 (lower bound) is 100MHz. It seems that it would be easier for B40 to combine with B1 from the filer implementation point of view. However, B1 and B3 duplexer is commercial available in the market and these two bands belong to lots of higher level CA band combinations, it is not suitable to combine B40 with B1 and B3 to lose the flexibility. On the other hand, though B40 is much closer to B7 with only 100MHz frequency separation, it is feasible from the analysis in [3, 4]. 
Similar as the architecture for B1+B3+B40 in [5], the structure for CA_B1_B3_B7_B40 is shown in Figure 1. The only difference is that B7 and B40 is combined by a triplexer in the structure. 
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Figure 1 UE architecture for CA_B1_B3_B7_B40
For convenience of comparison, the architecture in [5] is recopied as below:
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Figure 2 UE architecture for CA_B1_B3_B40
The reference architecture in Figure 1 for CA_B1_B3_B7_B40 is not mentioned in previous contribution in [1]. The data information of the diplexer in Figure 2 can be reused for CA_B1_B3_B7_B40. 
ΔTIB,c and ΔRIB,c values for CA_B1_B40 and CA_B3_B40 were not mentioned as well in [1], which are added in new columns in Table 1.
Table 1 Summary of 2DL additional relaxations
	　
	ΔTIB,c (dB)
	ΔRIB,c (dB)

	Bands
	CA_1_3
	CA_1_7
	CA_3_7
	CA_7_40
	1_40/3_40
	CA_1_3
	CA_1_7
	CA_3_7
	CA_7_40
	1_40/3_40

	1
	0.3
	0.5
	
	
	0.5
	0
	0
	0
	
	0

	3
	0.3
	
	0.5
	
	0.5
	0
	
	
	
	0

	7
	
	0.6
	0.5
	0.5
	
	
	0
	0
	0
	

	40
	
	
	
	[0.6]
	0.5
	
	
	
	0.5
	0


From the architectures in Figure 1 and Figure 2, we see that the insertion loss of both B7 and B40 in CA_B1_B3_B7_B40 are increased compared to B7 in CA_B1_B3_B7 and B40 in CA_B1_B3_B40 due to the implementation of triplexer to combine B7 and B40. While compared to CA_B7_B40, the insertion loss of diplexer or triplexer to separate B1/B3 and B7/B40 should also be considered. Therefore, the ΔTIB,c and ΔRIB,c values for B7 and B40 shall be based on those for CA_B1_B40 and CA_B7_B40. 
Normally, the delta IL for B7 and B40 comes from the increased IL of the triplexer to combine B7/B40 and diplexer/triplexer to separate B1/B3 and B7/B40, which means the ΔTIB,c and ΔRIB,c values should at least be the sum of those for CA_B1_B40 and CA_B7_B40. The ΔTIB,c for B40 in CA_B1_B40 needs to be considered for B7 as well. In addition, it is worth noting that even the ΔRIB,c for B40 is 0dB in CA_B1_B40, when we think about the effect of two cascaded combining devices in the branch for B7 and B40, UE may not absorb the increased IL just by 0.5dB for B40 and 0dB for B7 as that defined only in CA_7_40. Hence we propose to have additional 0.3dB ΔTIB,c and ΔRIB,c values for both B7 and B40 based on values of CA_7_40. 
Proposal 1: It is proposed to define additional 0.3dB ΔTIB,c and ΔRIB,c values for both B7 and B40 based on values of CA_7_40.

Table 2 is the proposed ΔTIB,c and ΔRIB,c values for CA_B1_B3_B7_B40. It is noted that the values for B1 and B3 are not changed compared to the agreed values in last meeting. 
Table 2 Proposed ΔTIB,c and ΔRIB,c values for CA_B1_B3_B7_B40
	CA_1-3-7-40
	B1
	B3
	B7
	B40

	ΔTIB,c
	0.6
	0.6
	0.8
	0.9

	ΔRIB,c
	0
	0
	0.3
	0.8


3 Conclusion
UE reference architecture based on single antenna is discussed for CA_B1_B3_B7_B40 in this contribution. Based on the discussion, the proposal of ΔTIB,c and ΔRIB,c values should be reconsidered especially for B7 and B40. 
Proposal 1: It is proposed to define additional 0.3dB ΔTIB,c and ΔRIB,c values for both B7 and B40 based on values of CA_7_40.

The values for B7 and B40 in Table 2 should be approved based on discussion in section 2. 
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