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1 Introduction
This contribution provides consideration on RF requirements of CA_B3_B41_B42 based on outcome of CA_B3_B41, CA_B3_B42 and CA_B41_B42.
2 Discussion
UE reference architectures, delta Tib/Rib and MSD requirements have been extensively discussed for CA band combinations of CA_B3_B41, CA_B3_B42 and CA_B41_B42. In this section, firstly we review the main conclusion reached for the constituent band combinations for CA_B3_B41_B2, then the delta Tib/Rib values and MSD for the 3DL CA are proposed accordingly.
2.1 Reference UE structure and RF requirements for CA_B3_B41

Reference UE Structures for CA_B3_B41 during the discussion can be found in [1-3]. Figure 1 shows one typical reference structure, which is re-copied from [2] to facilitate later discussion. 
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Figure 1: Reference architecture for CA_B3_B41 based on common diplexer and HB/VHB diplexer
The main issues for CA_B3_B41 include the additional insertion loss introduced by the diplexer as well as the corresponding delta Tib/Rib values and the MSD caused by the imperfect filter characteristics of B41. 
After long discussion, consensus on CA_B3_B41 was reached in [4]. The main points of the conclusion are outlined as below: 
1) Delta Tib/Rib: 
(TIB,c: 0.5dB for B3; 0.3dB for B41 (2545-2690MHz), 0.8dB for B41 (2496-2545MHz);
(RIB,c: 0dB for B3; 0dB for B41 (2545-2690MHz), 0.5dB for B41 (2496-2545MHz);

As the conclusion is a compromise among companies after long debating, it is vague what is the exact IL of the diplexer is used as the basis to derive the (TIB,c and (RIB,c values. Based on the proposal in [5], the IL of the diplexer is 1dB and there is additional 0.6dB IL of T/R switch for B41. 
2) MSD: The final MSD values are based on the calculation in [5]. We can consider using the corresponding parameters as assumption for the following discussion for combination of B3 and B41.
2.2 Reference UE structure and RF requirements for CA_B3_B42

Reference UE Structures for CA_B3_B42 during the discussion can be found in [5-7]. Triplexer structure is widely considered in the analysis of CA band combinations including B42. Figure 2 is re-copied from [6] to facilitate the discussion.
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Figure 2: Reference architecture for CA_B3_B42 based on common triplexer
Consensus on CA_B3_B42 was reached in [8]. The main points of the conclusion are outlined as below:
3) Delta Tib/Rib: 

ΔTIB,c = 0.6 dB and ΔRIB,c = 0.2 dB for Band 3;
ΔTIB,c = [0.8] dB and ΔRIB,c = [0.5] dB for Band 42;

It are agreed that HTF is considered, which is located between Band 3 duplexer and triplexer. The IL of the HTF proposed in [9] is 0.6dB while the IL of triplexer for B3 and B42 are 0.95dB and 1.3dB respectively. 
4) MSD: The MSD requirements were finally agreed in [11] after quite a long time discussion, which are almost aligned with the proposals in [10]. Hence, we think the parameters used for the calculation in [10] are also agreeable by the contributed companies for CA_B3_B42.
2.3 Reference UE structure and RF requirements for B41_B42
Reference UE structures discussed for CA_B41_B42 can be found in [12-13], which are shown in Figure 3:
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Figure 3: Reference architectures for CA_B41_B42
Two structures were discussed during the study for CA_41A_42A and CA_41A_42C and only structure 1 is considered for the final requirements. The conclusion for CA_B41_42 is to focus on TDD inter-band CA_41-42 to scenario of UE not supporting simultaneous Tx/Rx. However, for CA_B3_B41_B42, since we need to the band combinations of CA_B3_B41 and CA_B3_B42, the reasonable solution is to use triplexer as the reference structure to consider (TIB,c / (RIB,c and MSD requirements. MSD analyzed in both [13] and [14] based on triplexer structure had very similar results.
2.4 Reference UE structure and RF requirements for CA_B3_B41_B42

From the UE reference structures discussed for the constituent band combinations for CA_B3_B41_B42 in above sections, we see that the possible structure include all these combinations is based on triplexer, which is shown in Figure 4.

[image: image5.emf]B41 Tx

B41 Rx

B42 Tx

B42 Rx

B3 Tx

B3 Rx


Figure 4: Reference architecture for CA_B3_B41_B42 based on common triplexer
2.4.1 Delta Tib/Rib
Compared to the reference structure for CA_B3_B41, there is one additional HTF filter due to harmonic issues of CA_B3_B42.

Compared to the reference structure for CA_B3_B42, there is one additional diplexer used to combine B3 and B41.

As discussed in section 2, the IL of the HTF for B3 is 0.6dB and the IL of the diplexer to combine B3 and B41 is 1dB.
Table 1: Summary of delta Tib/Rib values for CA_B3_B41 and CA_B3_B42
	　
	Band 3
	Band 41
	Band 42

	　
	TIB,c (dB)
	RIB,c (dB)
	TIB,c (dB)
	RIB,c (dB)
	TIB,c (dB)
	RIB,c (dB)

	CA_B3_B41
	0.5
	0
	0.31/0.82
	01/0.52
	/
	/

	CA_B3_B42
	0.6
	0.2
	
	
	0.8
	0.5

	Note1: The requirement is specified for the frequency range of 2545-2690MHz.

Note2: The requirement is specified for the frequency range of 2496-2545MHz.


From the reference structure in Figure 4, it is noted that only the IL of B3 is affected. Since part of the IL already been absorbed by UE during the definition of (TIB,c and (RIB,c values, it may not possible for UE to absorb more IL. To be realistic, it is proposed to add 0.5dB (TIB,c based on that for CA_B3_B41 and 0.3dB (RIB,c based on that for CA_B3_B42. The proposed (TIB,c and (RIB,c values for CA_B3_B41_B42 are listed in Table 2.
Table 2: Proposed delta Tib/Rib values for CA_B3_B41_B42
	　
	Band 3
	Band 41
	Band 42

	　
	TIB,c (dB)
	RIB,c (dB)
	TIB,c (dB)
	RIB,c (dB)
	TIB,c (dB)
	RIB,c (dB)

	CA_B3_B41_B42
	1
	0.5
	0.31/0.82
	01/0.52
	0.8
	0.5

	Note1: The requirement is specified for the frequency range of 2545-2690MHz.

Note2: The requirement is specified for the frequency range of 2496-2545MHz.


2.4.2 MSD
For CA_B3_B41, the MSD was caused by insufficient cross band isolation between B3and B41, especially due to the filter performance of B41. With a HTF added for B3, it doesn’t help to mitigate the situation, i.e. the MSD of B41 is caused mainly by IM2 and MSD of B3 is caused mainly by the Tx leakage of B41. 
For CA_B3_B42, the MSD is only specific to B42 due to the 2nd harmonics caused by B3 transmission. During the previous study, the HTF attenuation at B42 is assumed as 30dB. Usually the cross band isolation of the diplexer is assumed as 15dB. Even through diplexer can provide additional isolation, however, due to limited PCB isolation, MSD cannot be improved for B42 for this band combination.
For CA_B41_B42, considering the fall back mode, the same assumption of scenario of UE not supporting simultaneous Tx/Rx shall be considered. 
	

	
	

	
	
	

	
	
	

	
	
	

	
	
	


3 Conclusion

Reference UE structures and main conclusions on delta Tib/Rib and MSD values for CA_B3_B41, CA_B3_B42 and CA are reviewed in this contribution, which are the basis for deriving corresponding requirements for CA_B3_B41_B42. 
Based on the detailed analysis in section 2, it is proposed to agree the following proposals for CA_B3_B41_B42.

Proposal 1: For the (TIB,c and (RIB,c values of B41 and B42, it is proposed to keep those values unchanged based on CA_B3_B41 and CA_B3_B42.

Proposal 2: For the (TIB,c and (RIB,c values of B3, it is proposed to add 0.5dB (TIB,c based on that for CA_B3_B41 and 0.3dB (RIB,c based on that for CA_B3_B42.

Proposal 3: When B3 is the active UL band, the MSD for B41 is the same as that for CA_B3_B41, and the MSD for B42 is the same as that for CA_B3_B42.
Proposal 4: When B41 is the active UL band, the MSD for B3 is the same as that for CA_B3_B41.
Proposal 5: When B42 is the active UL band, there is no MSD for B3.
Proposal 6: Same assumption of scenario of UE not supporting simultaneous Tx/Rx shall be considered for B41 and B42 in CA_B3_B41_B42.
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