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1	Introduction
In previous meeting, there has been rather discussion on consideration of B3+B42 CA. WF has been approved in [1]. In this contribution, we continue the analysis and implementation for this Class A2 combination with 2nd harmonics issue.  

2	Discussion
2.1 Background
Previously, there have been several issues open regarding the reference architecture and key parameter assumptions, which could affect the MSD values greatly. We would like to dive in deeper on the issues and seek some solutions.
2.1 Single MSD vs. Multiple MSD
For general Class A2 CA combinations, it has been one of the unsettled topics that whether a harmonic trap filter shall be assumed when deriving pertinent band combinations. Even more, the question of the location of such a filter has been re-opened for discussion lately in RAN4. Meanwhile, from the contribution [2], it showed that if B42 DL spectrum is in the proximity of 10MHz from B3 2nd order harmonics with 50RB in B3 UL, B42 DL performance would be degraded dramatically w/o HTF and reasonable degradation w/ HTF. One solution is to have multiple MSD sets of values, such as MSD A for B3 harmonics direct hit B42 DL and MSD B for B3 harmonics indirect hit B42 DL. This complicates the unnecessary specifications. It as well confuses test capability when one UE needs to fulfill multiple sets of requirements. Therefore, single set of MSD values shall apply to CA B3 +B42 when encountering harmonic issues. In this case scenario, the B3 2nd order harmonics falls into the range of ± [10] MHz of B42 DL channel bandwidth, when B3 UL configuration is 50RB. For example, assuming B42 DL is centered at 3500MHz with 20MHz channel bandwidth, namely from 3490 to 3510MHz, if B3 2nd harmonics falls into any place from 3480MHz to 3520MHz, MSD values are supposed to be used for REFSENS. 3490MHz – [10] MHz = 3480MHz, and 3510MHz + [10] MHz =3520MHz.
Proposal 1: single set of MSD values shall apply to CA B3 +B42 when the B3 2nd order harmonics falls into the range of ± [10] MHz of B42 DL channel bandwidth, when B3 UL configuration is 50RB. 


2.2 MSD analysis 
Components with good to moderate performance, especially high linearity have been assumed. The specifications are listed in Table 2.1.

Table 2.1 Component specification 
[image: ]

The analysis is detailed in Table 2.2 and 2.3 respectively with the case of HTF implemented and the case of HTF not implemented. When HTF is implemented, it is assumed to be located in between B3 duplexer and HB switch. Three values of 65, 70 and 75dB of PCB isolation are selected for evaluating 2nd order of harmonics in this analysis. It is noted that 80dB of isolation is not used for 3.5GHz frequency application; due to the indication from other contributions that PCB leakage is worse when frequency is higher. Therefore, it is believed that smaller PCB isolation values shall be considered. All the MRC calculation is based on the assumption of an in-phase correlation between main path and diversity path. [3] 

Table 2.2 Band3 2nd order harmonic analysis with HTC
[image: ]



Table 2.3 Band3 2nd order harmonic analysis without HTC
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From the above data, it could be observed that when HTF is not implemented, the corresponding MSD values are greatly larger than the cases when HTF is implemented by ~15 to ~23dB. Especially when PCB isolation is better, the difference between w/ HTF and w/o HTF is larger (specifically from ~15dB to ~23dB with PCB isolation improves from 65dB to 75dB). When HTF is not implemented, PCB isolation does not affect the overall MSD values much, when PCB provides 65dB isolation. Another observation is that B3 duplexer would generate noticeable amount of 2nd order of harmonics as well. If HTF could be implemented after B3 duplexer, it would mitigate this harmonics by 30dB. Therefore, it is effective to implemented HTF in between B3 duplexer and HB switch.
Observation 1: When HTF is NOT implemented, MSD values of B42 are greatly increased. PCB isolation does not affect MSD values of B42 much, specifically less than 0.3dB with 10dB isolation improvement.
Observation 2: HTF implementation mitigates B42 RX degradation from 2nd order harmonics from B3 greatly.
Proposal 2: Apply HTF in between B3 duplexer and HB switch to mitigate harmonic degradation to B42 RX.

3	Conclusion
In this contribution, REFSENS of B42 has been analyzed from CA B3+B42 with 2 case scenarios, with below summary of observations of proposals:
Observation 1: When HTF is NOT implemented, MSD values of B42 are greatly increased. PCB isolation does not affect MSD values of B42 much, specifically less than 0.3dB with 10dB isolation improvement.
Observation 2: HTF implementation mitigates B42 RX degradation from 2nd order harmonics from B3 greatly.
Proposal 1: single set of MSD values shall apply to CA B3 +B42 when the B3 2nd order harmonics falls into the range of ± [10] MHz of B42 DL channel bandwidth, when B3 UL configuration is 50RB.
Proposal 2: Apply HTF in between B3 duplexer and HB switch to mitigate harmonic degradation to B42 RX.
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MSD w/ HTF

PCBiso SMHz 10MHz 15MHz 20MHz
65dB 317 28.7 27 25.8
70dB 27.4 24.4 22.6 214
75dB 23.5 20.5 18.7, 17.5
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MSD w/o HTF

PCBiso SMHz 10MHz 15MHz 20MHz
65dB 46.1 43.1 41.3 40.1
70dB 45.9 42.9 411 39.9
75dB 45.9 42.9 41.1 39.9
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