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1 Background
The WI of LTE_CA_B41_B42 with 2DL/1UL was completed in RAN#65 [1]. The requirements for the 2DL/1UL CA band combination is based on assumption that UE not supporting simultaneous Tx/Rx. For the same band combination with 3DL/1UL, operators show interest in UE supporting simultaneous Tx/Rx. In this contribution, we provide some considerations on the possible UE structures and corresponding impact on UE requirements for 3DL inter-band CA_41-42.
2 Discussion
2.1 Diplexer structure

The UE reference architecture for CA_41-42 supporting simultaneous Tx/Rx was discussed before in [2]. The structure is copied as below:
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Figure 1: UE architecture for TDD inter-band with diplexer
As analyzed in [3], architecture in Figure 1 can be used for UE supporting simultaneous Tx/Rx, but insertion loss of diplexer as well as that of switch in each band need to be considered to derive the additional insertion loss for ∆TIB and ∆RIB. 
The average Tx and Rx IL of the diplexer in previous study is copied below [4]:
Table 1: Average Tx and Rx IL for combining band 41 and band 42 (under ETC)
	Inter-band CA Configuration
	E-UTRA Band
	IL  [dB]
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	41
	1.17

	
	42
	1.20


The values of ∆TIB and ∆RIB shall be determined by the diplexer insertion loss. For 2DL/1UL CA_41-42, finally 0.4dB ∆RIB for Band 41 and 0.5dB ∆RIB for Band 42 were agreed. These ∆RIB values can be reused for 3DL/1UL CA_41-42. 
Regarding ∆TIB values, 2UL inter-band CA_39-41 can be a reference, where 0.5dB ∆TIB values were agreed for both Band 39 and Band 41. The average diplexer IL for Band 39 and Band 41 are 0.85dB and 0.89dB respectively. Which means about 0.4dB is absorbed by UE for Band 41. If we use the similar assumption for Band 41 and Band 42, with the filter data listed in Table 1, the ∆TIB values for Band 41 and Band 42 could be 0.8dB.
2.2 Triplexer structure

Recently, triplexer is considered for 3.5GHz inter-band CA band combinations and was discussed extensively [5-10]. The reference structure using triplexer is illustrated in Figure 2. 
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Figure 2: UE architecture for TDD inter-band with triplexer
Though there is no consensus whether we can accept such structure for defining requirements for CA, we can compare it with the diplexer structure for possible ∆TIB values based on existing data in [7-10]. 
Table 1: Tx and Rx IL for triplexer combining band 41 and band 42 (under ETC)
	　
	　
	Source 1[ref 7]
	Source 2[ref 8]
	Source 3[ref 9]
	Source 4[ref 10]
	Average

	
	　
	Vendor 1
	Vendor 2
	Vendor 3
	　
	　
	　
	　

	Band 41
	TYP
	　
	0.67
	1.1
	0.75
	　
	　
	　

	
	ETC
	2.0Note
	1.2
	0.9
	　
	0.95
	0.95
	1.0

	Band 42
	TYP
	　
	0.76
	0.7
	0.76
	　
	　
	　

	
	ETC
	1.0
	1.2
	1.0
	　
	1.3
	1.3
	1.16

	Note: This data is not considered for the average value.


The average values for the IL of the triplexer for Band 41 and 42 are calculated based on data provided by different companies. The data is similar as those of diplexer provided by filter vendors specific to this band combination and even better. Note that the IL values for Band 41 and Band 42 may need to be revisited if the performance at low band of the triplexer need to be further optimized.
If 0.4 dB IL could be absorbed by the UE, the ∆TIB values for Band 41 and Band 42 could be 0.6dB and 0.8dB respectively. It is worth noted that ∆TIB is adopted as 0.3dB for high-low band combinations in previous study by shared pain principles. 
2.3 Other solution

Multiple antenna solution was also discussed in previous meetings as a candidate implementation structure. As the PCB size is becoming more challenging for smart phones and it may not integrate more antennas, this solution can be adopted by some vendors as an alternative implementation scheme rather than a solution as a basis to derive the requirements. Furthermore, which operating bands shall share a separate antenna also affect the IL of the diplexer and the ∆TIB and ∆RIB values accordingly. Therefore, multiple antenna solution shall not be considered as an assumption for the requirements definition for inter-band CA.
3 Conclusion
Possible UE architectures for UE supporting simultaneous Tx/Rx are discussed in this paper. Our view is that multiple antenna solution shall be excluded from the requirements definition for inter-band CA band combinations. 
Specifically for CA_41-42, the insertion loss based on available data for both diplexer and triplexer are similar, so we can consider these data together to define the ∆TIB and ∆RIB values. The ∆TIB value could be around at 0.8dB for both Bands based on current data and ∆RIB value can reuse that for 2DL/1UL CA_41-42. However, considering the implementation difficulty at 3.5GHz, the final ∆TIB and ∆RIB values shall be determined with more filter data input and further consideration on the implementation issues including Tx leakage impact to Rx. 
References
[1] R4-145566, Introduction of CA band combination B41+ B42 to TS 36.101, Huawei
[2] R4-144571, TP for 36.851: Delta Tib and Delta Rib for inter-band CA B41+B42, Huawei

[3] R4-143208, Further consideration of TDD inter-band CA B41+B42, Huawei

[4] R4-145642, TP of TR 36.860 on dTIB and dRIB for UL CA of LTE_CA_B39_B41, CMCC
[5] R4-141579, "Discussion on RF architecture for inter-band CA containing 3.5 GHz band," CMCC
[6] R4-142958, "UE architecture to support inter-band CA with 3.5 GHz bands," Qualcomm Incorporated
[7] R4-143033, dTIB and dRIB for CA_1A-42A, NTT DOCOMO

[8] R4-144585, On the triplexer usage for TDD-FDD CA UE reference architecture, Huawei, Hisilicon
[9] R4-145092,
Consideration of UE architectures supporting inter-band CA with 3.5GHz bands, MediaTek

[10] R4-145128, Further considerations for support of 3.5 GHz inter-band CA, Qualcomm























































































3GPP


_1455966362.vsd
TDD Band A Tx


TDD Band A Rx


TDD Band B Tx


TDD Band B Rx


Diplexer


Antenna Switch


Switch


Switch



_1473402479.vsd
�

B41 Tx


B41 Rx


B42 Tx


B42 Rx


�


_1393588267.unknown

