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Introduction
The Further RF requirements enhancement for NR frequency range 1 (FR1) Work Item description [1] defines the following objective for lower MSD investigation:
	[bookmark: OLE_LINK21][bookmark: _Hlk47438345]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
· Aim to conclude the study phase by RAN#99, and further discuss in RAN#99 how to handle the objective based on the study progress.


In this contribution we will present Nokia’s point of view on band combination aspects [1]. 
Discussion
According to the WID of [1], selecting a limited set of band combinations (BCs) is one of the objectives. If we could select the set before the WI starts, it would not be a bad idea. However, on the way to prepare for our contributions in [2, 3], we have started thinking that it may not be essential to limit the set of BCs to 2-4 BCs.
The number of meetings is three including RAN4#104e so that if it is challenging to agree with the set of BCs, it may not be good to spend time on selecting them.
In addition, our goal in study phase would be to identify 
· if MSD improvement is feasible or not
· if it’s feasible, how MSD is improved, e.g., what kind of RF components performance improvement are necessary and how much improvement of them is needed to improve MSD by a certain amount
· if a RF component performance improvement to improve a certain type of MSD is made, is it improve MSD due to other MSD types in the same BC?
· How a lower MSD capability should look with consideration of the above aspects
Moreover, there had been several contributions on improving MSD even before lower MSD discussion started, e.g., LTE B3+NR 3.5G for harmonic mixing in [4]. Of course, it would be good to discuss BCs with multiple MSD sources as much as possible, but we may not need to exclude proposed analysis with BCs different from selected BCs during study. 
Moreover, the definition of the number of BCs is not clear. For example, when it comes to proposing CA_n2-n5-n77, is this one BC or three BCs as counted in a way that (UL, DL) = (n2+n5, n2-n5-n77), (n2+n77, n2-n5-n77) and (n5+n77, n2-n5-n77)? Or these also include fallbacks so that the way of counting the number of BCs is not clear.
Proposal: Since the definition of counting the number of BCs in the WID is not clear, RAN4 should have some flexibility on how to handle the number of example BCs.
Proposal 2: Given that proposal 1 is not yet agreed, we share our preferred band combinations. They are CA_n3-n77, CA_n2-n71 and CA_n2-n5-n77 including all the possible UL bands pairs. 
Note that CA-n2-n5-n77 must include all the MSD type.
Finally, since there is a TR for this WI, it would be appreciated if the TR is structured to capture at least following aspects.
Proposal 3: TR should be structured to capture at least following aspects.
· Feasibility of MSD improvement
· UL harmonic
· Harmonic mixing
· IMD
· Cross and isolation
· Concurrent MSD improvement across MSD types and/or order per BC
· Concurrent MSD improvement across BCs
· Signaling
· Applicability conditions , e.g., per BC, per MSD type including following aspects
· PC, multiple MSD for the same MSD type
· Granularity of lower MSD capability
· Signaling overhead
Conclusion
Proposal: Since the definition of counting the number of BCs in the WID is not clear, RAN4 should have some flexibility on how to handle the number of example BCs.
Proposal 2: Given that proposal 1 is not yet agreed, we share our preferred band combinations. They are CA_n3-n77, CA_n2-n71 and CA_n2-n5-n77 including all the possible UL bands pairs.
Proposal 3: TR should be structured to capture at least following aspects.
· Feasibility of MSD improvement
· UL harmonic
· Harmonic mixing
· IMD
· Cross and isolation
· Concurrent MSD improvement across MSD types and/or order per BC
· Concurrent MSD improvement across BCs
· Signaling
· Applicability conditions , e.g., per BC, per MSD type including following aspects
· PC, multiple MSD for the same MSD type
· Granularity of lower MSD capability
· Signaling overhead
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