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Introduction
An effort to reduce MSD for PC2 CA and DC combinations has been discussed for the last several meetings.  Although strong support has been received for the proposal with most companies recognizing the benefit, there are still concerns raised about the feasibility of reduced MSD for UE implementation.  
Discussion
Capability-based requirement
The minimum requirement for MSD that all UE’s must meet is alrady included in the specifications.  However, it has been demonstrated that some UE’s are capable of significantly outperforming the minimum requirement for some band combinations.  Certainly, the specifications do not prohibit a UE from exceeding the minimum requirements and it is well expected that UE’s will likely do so.  However, because of the large magnitude of the miniumum requirement sometimes exceeding 30 dB and the large discepancy between this requirement and the observed performance of some devices at or near zero MSD, there is justification to introduce a capability indication for those UE’s significantly outperforming the minimum requirement.  Since this is a capability-based requirement, it would only be applied to those UE’s indicating the capability.
Proposal 1:  Low MSD would be an additional optional specification fo the UE per band combination.  Not all UE’s are required or expected to meet it as it is proposed to be met based on a signaled capability.
Specification of MSD
The biggest challenge to solve is how to specify the low MSD.  Several options have been discussed
1. Conventional approach of evaluating component performance and computing expected MSD, while looking for opportunties for improved component performance.
2. Measurements taken on commercial devices
3. Determine MSD values based on deployment needs of the operator; i.e., how much MSD is acceptable to the network planner
4. Define thresholds for the UE to report; i.e., 10 dB better than minimum requirement, 20 dB better than minimum requirement, etc.
The first option is impractical due to the large number of combinations.  The second option is more promising but is dependent on companies providing measurement data.  So far, only operators have provided data.  The third option may vary from deployment to deployment, even for the same band combination between different operators.  More details from operators may be helpful to motivate option 3.  Given the above reasoning, it appears that option 4 is the simplest.
Proposal 2:  Define thresholds for the UE to report; i.e., [10] dB better than minimum requirement, [20] dB better than minimum requirement, etc.
Applicability
Although the initial discussion on low MSD was triggered by PC2 CA and DC specification work, even the MSD values for PC3 can be very large.  Therefore, the same approach to signaling a low MSD capability can be made applicable to both PC2 and PC3.  Whether the same threshold value is applicable to both PC3 and PC2, or whether they can be signaled independently should be further discussed.  Generally, since the degradation mechanism is likely to be the same for a given band combination irrespective of the power class, the same threshold value seems plausible.
Proposal 3:  The signaling of low MSD is applicable to both PC2 and PC3.  Whether the same value or separate values are used per power class is TBD.
Release independence
UE RF requirements for CA and DC are already included for release independence in 38.307 clause B.4.2 and B.4.6.  These include reference sensitivity and reference sensitivity exceptions for MSD.  Since the low MSD specification will be appended to the current reference sensitivity exceptions for MSD, it will also be included in these release independent requirements for CA and DC.  Furthermore, NR inter-band CA within FR1 for both power class 2 and power class 3 has been identified to be release independent to Rel-15 in Table 5.2.2-0 for 38.307.  Similarly, interband EN-DC within FR1 for both power class 2 and power class 3 has been identified to be release independent to Rel-15 in Table 8.1.2.1-0 for 38.307.  Thus, the UE RF requirements are already available to be release independent to Rel-15.  Whether the signaling can be release independent to Rel-15 remains to be determined.
Proposal 4:  Release independence should be applied to the earliest release available subject to signaling constraints in RAN2.
Conclusion
This contribution discusses how the idea of UE capability signaling for a low MSD capability could be introduced into the 3GPP specifications according to the guidance received from RAN plenary.  As a capability based requirement, the minimum performance requirement still applies for all UE’s, however, based on capability indication, a lower MSD requirement can also apply for a given band combination.  Several alternatives for how to specify the MSD were listed, with a recommendation to define a set of delta MSD thresholds that the UE could report.  The proposals in this contribution are reiterated below.
Proposal 1:  Low MSD would be an additional optional specification fo the UE per band combination.  Not all UE’s are required or expected to meet it as it is proposed to be met based on a signaled capability.
Proposal 2:  Define thresholds for the UE to report; i.e., [10] dB better than minimum requirement, [20] dB better than minimum requirement, etc.
Proposal 3:  The signaling of low MSD is applicable to both PC2 and PC3.  Whether the same value or separate values are used per power class is TBD.
Proposal 4:  Release independence should be applied to the earliest release available subject to signaling constraints in RAN2.
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