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1 Introduction
The ∆TIB and ∆RIB values for CA_B41_B42_B42 where the UE can support simultaneous Tx/Rx were discussed in [1, 2]. Whether one set or two sets of requirements shall be defined for CA_41-42 depends on further investigation of filter/triplexer capability. This contribution provides further analysis for CA_B41_B42_B42.
2 Discussion

2.1 UE architectures and ∆TIB and ∆RIB values
Two types of UE structures were discussed for this specific TDD inter-band CA band combination, i.e. UE supporting simultaneous Tx/Rx and UE not supporting simultaneous Tx/Rx. Possible reference architectures are shown in Figure 1. 
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Figure 1 Alternative UE architectures

Note that the ∆TIB and ∆RIB values for CA_41A-42A were already defined in TS 36.101 with brackets based on assumption that UE not supporting simultaneous Tx/Rx. The values are copied below as reference for further discussion of CA_B41_B42_B42.
Table 1: ΔTIB,c for CA_41A-42A
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_41A-42A
	41
	0

	
	42
	[0.5]


Table 2: ΔRIB,c for CA_41A-42A

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_41A-42A
	41
	[0.4]

	
	42
	[0.5]


For CA_B41_B42_B42, if UE needs to support simultaneous Tx/Rx, UE architecture 2 can be considered as a reference structure. ∆TIB and ∆RIB values would be determined by the insertion loss of triplexer or diplexer. Table 3 lists available data for the triplexer covering both B41 and B42.
Table 3: Tx and Rx IL for triplexer combining band 41 and band 42 (under ETC)
	ETC
	Source 1[ref 5]
	Source 2[ref 6]
	Source 3[ref 7]
	Average

	
	Vendor 1
	Vendor 2
	Vendor 3
	　
	　
	　

	Band 41
	1.2
	0.80
	0.95
	0.95
	0.95
	0.97

	Band 42
	1.2
	1.0
	1.2
	1.3
	1.3
	1.2


The ∆TIB value for B42 in CA_1-42is [0.8]dB, which can also be used for CA_41A-42C. However, the discussion on B42 CA relaxation is still on-going because of high frequency implementation challenge [8]. As a general topic for all B42 related CA band combinations, if some conclusion is reached in the future, we can revisit the brackets of the requirements. Compared to B42, if the same IL value is absorbed by the UE for B41 as that for B42, the ∆TIB value would be [0.6]dB without consideration of reference sensitivity degradation issue. ∆RIB values in Table 2 for CA_41A-42A could be reused for CA_41A-42C.
2.2 Reference sensitivity degradation due to Tx and Rx isolation

Since common triplexer or diplexer is used in the architecture for UE supporting simultaneous Tx/Rx , the Tx and Rx isolation of these two bands need to be considered, which will affect the required rejection for the filters and in turn affect the Rx requirements.
Based on existing data for the triplexer, at least 15 dB isolation between Low, Mid and High at ETC can be guaranteed [3]. Then the reference sensitivity degradation is only determined by the Tx to Rx rejection of the TDD filters. Figure 2 is the curve of the reference sensitivity degradation vs filter & triplexer/diplexer isolation with the assumption of -135dBm/Hz PA noise floor and 9dB Rx NF.
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Figure 2 reference sensitivity degradation vs filter & Triplexer/diplexer isolation

Based on the filter data provided in [4], the rejection of Band 42 filter at Band 41is ok, however, the isolation of Band 41 filter to Band 42 is not enough due to stringent rejection to ISM band. The cascaded Tx to Rx rejection of B41 filter and triplexer is about 35dB at ETC, which means ~1.35dB reference sensitivity degradation for B42 Rx. 
Another issue on blocking is also identified in [4] due to the same poor filter performance of B41. As the inter-band frequency separation is too large, cross modulation does not need to be considered for this specific blocking issue, which means the needed Rx to Tx filter isolation is similar as that for a typical FDD band, i.e. 45~50dB. If worst 35dB isolation is assumed for B41 Rx with transmitting in B42, additional 10~15dB isolation is needed. Low pass type impedance matching for B41 LNA may help to mitigate the problem. But if isolation can only be guaranteed by additional filter rejection at B42, increased ∆TIB and ∆RIB values are expected for B41.
Three possible alternative ways could be considered to define requirements for CA_B41_B42_B42 with the reference sensitivity degradation issue in mind:
1) Limit the scenario to UE not supporting simultaneous Tx/Rx and adopt the agreed ∆TIB and ∆RIB values for CA_41A-42A. No reference sensitivity degradation occurs for this scenario;
2) Accept larger ∆TIB and ∆RIB values compared to those discussed in section 2.1 for B41and define MSD for B42;
3) Limit uplink only in B41 and define MSD for B42.
3 Conclusion
Reference UE architectures and triplexer data are provided in this contribution and possible ∆TIB and ∆RIB values of CA_B41_B42_B42 for UE supporting simultaneous Tx/Rx are discussed as well. 
Regarding the identified reference sensitivity degradation issues, three possible alternative ways to deal with these issues are proposed. Which way would be chosen needs further discussion among interested companies. 
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