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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In Rel-18, lower MSD is one of the targets for FR1 enhancement WI, and the objectives as below from WID [1]. This paper will discuss this aspect.

	Investigate the feasibility of lower MSD for inter-band CA/EN-DC/DC combinations [RAN4]
· Select a limited set of band combinations (2-4 combinations) to cover all types of MSD (harmonic, harmonic mixing, IMD and cross band isolation)
· Study how the MSD performance can be improved for the example band combinations
· Study of MSD improvement with different MSD sources (harmonics, IMD2/3/4/5, cross band isolation and harmonic mixing)
· Study the feasibility of and options for allowing a UE to signal improved lower MSD performance capability for combinations where MSD is allowed



2 Discussion
In last meeting, the improved component assumptions are captured in WF [2] shown in below table. 

	RF component assumptions and methods for lower MSD analysis
< WF Agreed in GTW2 >: The following assumptions and methods can be considered for the MSD study in next meeting.
· Antenna isolation: 10~20dB
· PCB isolation: >/= 60dB, 
· Other parameters, e.g. RF component linearity, diplexer/duplexer/filter rejection, etc. up to the choice of companies
· Other values for parameters are not precluded.
· For the MSD study, the parameters used in the analysis should be provided
· MSD reduction via UL power back-off is FFS, depending on further inputs and clarification in next meeting
Note: It is understood that practical implementations usually make different design trade-offs. The optimal values are unlikely to be achieved for all RF parameters and/or all band combinations simultaneously. And the feasibility for PCB isolation values can be discussed.



[bookmark: _Hlk115445396]It is no doubt that in this meeting, companies will provide the analysis based on the assumptions they choose and the values are expected to be spread in a wide range. Then what will do with that also depends on what is the target of this study. However, it is not quite clear in the WID, since it only task RAN4 to “Study how the MSD performance can be improved”. 

[bookmark: _Hlk115445617]If the target of MSD improvement study is only for study purpose which is used to justify the necessity of MSD reporting signaling design, then RAN4 doesn’t need to consider how the improved MSD study will impact the current minimum requirements, though it was agreed in last meeting that “The minimum requirements in the specification shall be kept unchanged for the lower MSD study”. And the justification can be done as long as there are UEs can achieve good MSD.

If the target of MSD improvement study is to define another set of requirements in RAN4, then RAN4 need to be careful about what UE can achieve and converge a single improved MSD for a band combination on top of the minimum requirements. This may need more efforts to get consensus on what is a reasonable requirement to be defined in RAN4.

Observation 1:   The target of this improvement study is not quite clear in the WID, whether it is to justify the necessity of MSD reporting signaling design, or to define another set of requirements in RAN4.

[bookmark: _Hlk115106877]Besides, in the WID, MSD improvement study and signaling design are two main objectives. MSD improvement study focuses on the component assumptions, and how much MSD can be improved comparing to the requirement defined in current spec. Then signaling approach study is focusing on how the improved MSD can be signaled to NW and how UE can be scheduled. These two aspects are discussed in parallel, however, the relation is not quite clear in the WID but they are not independent. 

If the MSD improvement study is only for the feasibility justification purpose, then the MSD signaling design can be flexible, e.g. MSD threshold, reporting granularity, etc. But if the MSD improvement study is targeted to define another set of MSD requirement, then the signaling will be used to indicate which MSD requirement the UE will compliant. The signaling in this case will be simple but restricted.

Therefore, the MSD improvement target and outcome will have impact on the signaling design. It is proposed to get a common understanding on what is the MSD improvement target and also the relation between MSD improvement and signaling design.

Observation 2:   MSD improvement study target/outcome have impact on the signaling design. 
· If the MSD improvement study is only for the feasibility justification purpose, then the MSD signaling design can be considered independently from the improvement study as long as the improvement is feasible. 
· Otherwise, if the MSD improvement study will lead to another set of MSD requirement, then the signaling will be used to indicate which MSD requirement the UE will compliant.


Proposal:           Propose to clarify which option is the MSD improvement targets to facilitate the improved value discussion and also signaling design.
· Option 1: Define separate improved MSD requirements in RAN4
· [bookmark: _Hlk115170304]Option 2: Only for feasibility justification purpose to serve signaling design
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