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Introduction
In RAN#96 meeting, the WI “Further RF requirements enhancement for NR frequency range 1” was agreed in [1]. In RAN4#104-e, a comprehensive discussion paper was submitted in [2]. The overall discussion process was documented in the summary [3], and a WF was also agreed in [4], in which the following WF on How to indicate the MSD is improved for a band combination is agreed:
< Way forward >: 
The following aspects related to lower MSD signaling will be further discussed in next meeting.
· Whether the lower MSD capability is a per BC capability
· how to handle a band combination with different MSD types
· how to handle the same BC with different victim bands suffered the same MSD type and order
· Whether lower MSD capability for different interference sources could be reported separately
· Whether lower MSD capability means all MSD types for a band combination have been improved
· Whether delta MSD compared to the minimum requirements or directly improved MSD values to be reported
· Whether a single/unique MSD value or MSD threshold(s) for a band combination to be considered
· If MSD threshold(s), whether a single MSD threshold value or could be multiple intervals? Exact absolute threshold(s) or relative threshold(s)? Different or same threshold(s) for different interference type?
· Relation between MSD reduction and UL power back-off
· Applicability of lower MSD capability for different power class
· Signaling overhead for the lower MSD capability

In this paper, these issues were further discussed.
Discussion
To facilitate discussion, the issues would be discussed one by one:
Whether the lower MSD capability is a per BC capability
· how to handle a band combination with different MSD types
· how to handle the same BC with different victim bands suffered the same MSD type and order

Per BC capability can be regarded as a baseline, since BC would be the basic deployment scenario. 
Regarding the different MSD types, for a band combination which have different MSD types, there was a discussion in [3], and the related observation was copied as following:
Observation 6: When considering differentiation of criteria of “Lower MSD” for different interference types, balance and compromise are needed between UE implementation, network usefulness, and spec conciseness. 
The basic thinking is differentiate different MSD types for MSD would better adaptable to implementation, but the signalling complexity would be higher, and would also make the possible use for network more difficult, thus degrade the merit of whole set of Low MSD work.
The 2nd sub-issue was raised by Nokia in last meeting, with an example of dual UL CA_n28-n74 of IMD4 which have an impact of both n28 and n74. In this case, it is indeed difficult to differentiate them without dedicated signalling. However, is this really have to differentiate them? With improved implementation, it is likely the MSD can be improved for both victim bands. In addition, both bands would have the need to be improvement. In this case, there would likely to be no need to differentiate them.
Proposal 1: Define Lower MSD as per BC capability. 
· Prefer not to differentiate with different MSD types for signalling simplicity and better adapt deployment need.
· Prefer not to differentiate the cases when different victim bands suffered the same MSD type and order

Whether lower MSD capability for different interference sources could be reported separately
The understanding is that this is in-lined with the case that haver different interference types, thus discussed before.

Whether lower MSD capability means all MSD types for a band combination have been improved
The understanding is that this was inline with previous MSD types differentiation issue. As long as there is not too much difference between difference types, and operator would like to have more flexibility of using particular band combination. Still, whether the same the same threshold value is chosen for different UE types may need further discussion.
Proposal 2: Prefer to use lower MSD capability means all MSD types for a band combination have been improved.
· Whether the same threshold value is chosen for different UE types may need further discussion.

Whether delta MSD compared to the minimum requirements or directly improved MSD values to be reported
This is actually the absolute or relative thresholds issue which was also discussed in [2]. Based on the discussion, though relative threshold might be more consistent with the improvements, it is likely that an absolute threshold lead to a common criteria is easier to use by network. So it is still proposed to use absolute thresholds, in another word, a directly improved MSD value would be used.
Proposal 3: Absolute thresholds values might be more preferred to have a more unified behaviour expectation for UE satisfy Low MSD.

Whether a single/unique MSD value or MSD threshold(s) for a band combination to be considered
· If MSD threshold(s), whether a single MSD threshold value or could be multiple intervals? Exact absolute threshold(s) or relative threshold(s)? Different or same threshold(s) for different interference type?
This issue has some overlapping part with previous ones. One key difference is whether single/multiple thresholds would be used. An discussion was provided in [2] that believed that multiple rankings are not necessarily beneficial to network use, while certainly more complicated for UE. Thus previous proposal is re-submitted here:
Proposal 4: For any Low MSD UE, only one MSD threshold is expected for a band combination, and no more differentiation to represent “very low/slightly low” etc. 

Relation between MSD reduction and UL power back-off
As discussed in [2], theoretically, this kind of reporting scheme would reflect the real time sensitivity degradation, and may provide the network more information than the worst case MSD which corresponds to the case of maximum Tx power. However, considerable complexity to UE implementation is inevitable. Furthermore, this information would also be restricted by other factors such as feedback delay etc, and not necessarily easy to use or bring useful information. 
Proposal 5: Do not consider UL power back-off / dynamic reporting / UE SIR measurement and similar schemes for lower MSD.

Applicability of lower MSD capability for different power class
A fairly complete description of this issue can be referenced to [5], that RAN4 define different MSD values for some of different victim power classes. It is proposed to consider all the applicable power classes during the study. 
Furthermore, for the specific thresholds, whether the same lower MSD thresholds values can be the same between different power classes can be further discussed. 
Proposal 6: Apply the same lower MSD capability for different power classes. However, whether the same lower MSD thresholds values can be the same between different power classes can be further discussed.

Signaling overhead for the lower MSD capability
Minimising signalling overhead need to be considered. Actually, this is also in-line with simplifying the scenarios and use cases. Many of previous proposals already consider it.
Proposal 7: Minimising signalling overhead need to be considered.

Others
One more issue is how many thresholds needed, e.g. for different interference types. Even if the sharing capability, the requirements may not necessarily the same for all the cases. This is strictly speaking not a signaling issue since it would not be signaled but only written in the spec.
[bookmark: _GoBack]Observation: The requirement may also need to be considered during the discussion of signaling.

Conclusion
In this paper, some observations and proposal on signaling are further provided based on last meeting’s WF:
Proposal 1: Define Lower MSD as per BC capability. 
· Prefer not to differentiate with different MSD types for signalling simplicity and better adapt deployment need.
· Prefer not to differentiate the cases when different victim bands suffered the same MSD type and order
Proposal 2: Prefer to use lower MSD capability means all MSD types for a band combination have been improved.
· Whether the same threshold value is chosen for different UE types may need further discussion.
Proposal 3: Absolute thresholds values might be more preferred to have a more unified behaviour expectation for UE satisfy Low MSD.
Proposal 4: For any Low MSD UE, only one MSD threshold is expected for a band combination, and no more differentiation to represent “very low/slightly low” etc. 
Proposal 5: Do not consider UL power back-off / dynamic reporting / UE SIR measurement and similar schemes for lower MSD.
Proposal 6: Apply the same lower MSD capability for different power classes. However, whether the same lower MSD thresholds values can be the same between different power classes can be further discussed.
Proposal 7: Minimising signalling overhead need to be considered.
Observation: The requirement may also need to be considered during the discussion of signaling.
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