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Introduction
In recent RAN4 meeting, there were discussion that the achievable MSD by some UE implementation can be far better than the minimum requirement. In RAN#92-e, a proposal was raised in [1] and the discussion was documented in [2]. The following proposal was agreed:
Proposal #5: RAN can task RAN4 to do study on the objectives below in Q3 and come back to RAN in September to decide how to handle the topic
· Study feasibility of improving defining ”low MSD” for CA and DC band combinations
· Study the feasibility of specifying “low MSD” for CA/DC band combinations with MSD caused by H2/IM2/IM3. 
· One example band combination can be selected for feasibility study. 
· Discuss the capability signaling for network to distinguish UE with different MSD performance if RAN4 conclude specifying “low MSD” is feasible
Discuss the way to introduce the improved ”low MSD” requirements and capability signaling in a release independent manner if RAN4 conclude specifying “low MSD” is feasible
In this paper, some related situation and considerations were presented.
Discussion
Possible Better performance 
There were some experiments such as in [3] that the interference performance can varies for 2nd order harmonics. For some UE, the interference caused by 2nd order harmonics were significantly improved, while large performance degradation is still possible for others. It is admitted that the following observation is correct:
Observation 1: There exists implementation to have significant better MSD performance, compared to minimum requirements, particularly for 2nd order harmonic case in DC_3_n78.

Performance has its price and limitation
The better MSD compared to minimum requirements was actually quite costly. It can only be achieved by a systematic and specific optimization to the specific band combination and type of interference. Apart from specific filtering/shielding design, what is more costly is the design/debugging process. There are many factors that would have impact such as PCB layout, component selection, filtering/shielding design, RFIC etc. Some of them can be interacting with each other and there is no simple unified solution. 
Furthermore, it has to be noted that the optimization which is mentioned is above is targeted for only for very few cases. The 2nd order harmonics and DC_3_n78 may be already the most studied and optimized one since its fairly wide deployment and large MSD. Optimize everything is obviously not that possible and a UE has to support many combinations. 
For the same combination of DC_3_n78, IMD2 is also need specific optimization, and the degree of improvement is less than the 2nd harmonics.
In addition, there are remind in [2] that there are many other factors need to be considered for requirements, e.g. how lower order requirements applied to higher order cases, etc. 
Observation 2: Significant MSD optimization is costly and difficult and targeted only for very few cases, even more difficult to be extended to more interreference types and combinations. 

How to derive tentative new requirements?
If we really want to have a new requirement for “Low MSD”, another problem is that how to derive it? The achievable performance can hardly be derived by any traditional analysis and/or simulation and it is totally implementation specific and also band combination specific. A too strict requirement would means only very limited implementation is possible while a loose requirement may not fully satisfy the intention of the proponent. 
There were some proposals in [1] that one MSD value for one type of interference, e.g. one common new requirement for 2nd harmonics, etc. Though it seems to be easier than having different requirements for different band combination, it would also means that a much larger margin may be needed compared to the implementation in any band combination. Furthermore, even this way may require multiple band combinations be studied beforehand. 
A stricter way may be setting up a spectrum WI to discuss requirements per-band combination, however, the workload may be significant and consumes too much resources. Another possible way is setting up a new improvement percentage such as “Improved MSD = [X]% * Minimum Requirement”. This may consider some band combination specific problems, but similar problems still exist that requirements for all combinations should have much more margin.
Observation 3: There is no simple way to derive generalized “Low MSD” requirement for one type of interference for all band combinations, no matter one MSD value or a percentage of the per-band minimum requirement(“Improved MSD = [X]% * Minimum Requirement”). This may need significant implementation margin.

Based on previous observations, the following proposal is provided:
Proposal: Though already feasible to have significant MSD improvement for some type of interference in certain band combination, it is still not that feasible to specify general “low MSD” requirements for large number of CA and DC band combinations.

Conclusion
In this paper, the following observations and proposal were provided. 
Observation 1: There exists implementation to have significant better MSD performance, compared to minimum requirements, particularly for 2nd order harmonic case in DC_3_n78.
Observation 2: Significant MSD optimization is costly and difficult and targeted only for very few cases, even more difficult to be extended to more interreference types and combinations. 
Observation 3: There is no simple way to derive generalized “Low MSD” requirement for one type of interference for all band combinations, no matter one MSD value or a percentage of the per-band minimum requirement(“Improved MSD = [X]% * Minimum Requirement”). This may need significant implementation margin.

Based on the observations, the following proposal is provided:
Proposal: Though already feasible to have significant MSD improvement for some type of interference in certain band combination, it is still not that feasible to specify general “low MSD” requirements for large number of CA and DC band combinations.
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