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1	Background
[bookmark: _Hlk149936446]In RAN4#108b, a number of agreements about lower MSD capability were captured in way forward [1]. In the discussion, there were concerns raised about the MSD type “all” and its impact on testing. In this contribution, we provide further input on MSD type “all” but do recognize that more work may be needed to arrive at a comprehensive solution.
2 Discussion
2.1 MSD type “all” definition
In way forward [1] during the RAN4#108b meeting, the following agreement was captured for MSD type all:
Issue 1-2-3: MSD type “ALL”  
· Agreement in AH
Keep previous agreement for “ALL” type
· “ALL” should not introduce additional test cases compared to UE not declaring lower MSD or relax MSD
· If UE reports ALL, it does not mean UE always suffer from all MSD types

These agreements did not help in defining what MSD type all should do, but rather what it should not do. In this paper, we will try to address some of the concerns raised, but also try to describe how the type all can be used not only to reduce the lower MSD signaling overhead, but also the amount of device characterization needed in order to determine the lower MSD class to be signaled.
Applicability of MSD type all:
First, it should be clear that the relevant MSD types are linked to a given UL configuration:
· UL harmonic, Harmonic mixing and cross band MSD types are only relevant to 1UL/1CC case
· IMD MSD type is only relevant to 2UL/2CC
· It was agreed not to support MSD related to 1UL/2CC and 2UL/3CC in release 18
· 2UL/2CC cross band MSD is not supported in Release 18

Proposal: In release 18 MSD type all applies to all specified MSD test points for:
· UL harmonic, harmonic mixing and cross band MSD types for 1UL/1CC case
· IMD MSD type for to 2UL/2CC
· This does not result in additional test for MSD type all versus a UE signalling specific MSD types or a UE not signalling lower MSD capability
· It only applies to MSD test points that are specified.

MSD type all lower MSD class versus specified MSD
We already have agreed that the lower MSD class upper bound replaces a given MSD specified value only if it is of a lower value.
As such, MSD type all can signal a lower MSD class that is higher than some of the specified MSD values as long as it is lower than at least one of the valid specified values.
With this understood, if for a completely hypothetical case, the following MSDs are specified:
· 1.8dB for a 1UL 5th UL harmonic
· 6dB for a 1UL cross band issue
· 18dB for a 2UL IMD2
· 4dB for a 2UL IMD5

A few options are feasible to signal a lower MSD:
· Signal improved MSD based on characterised UEs per specific MSD type
· This potentially means 4 lower MSD signalling and tedious MSD characterisation
· Signal MSD type all with 0dB MSD class
· Requires that all MSDs are down to zero and needs to be checked for all.
· Signal MSD type all with 3dB MSD class
· Requires that cross band MSD is improved by 3dB, IMD2 MSD by 15dB and IMD5 by 1dB
· This can become a design target that is then just verified
· Since the signalled MSD class is higher than the 5th harmonic MSD, the specified limit of 1.8dB still holds and the specified value is used for test
· For all other MSDs, the 3dB limit is used for test
· We had also suggested that one specific MSD type could be used optionally on top of the MSD type all. In that case one option would be to signal:
· MSD type all with 3dB MSD class which would apply for all but 5th harmonic MSD
· MSD type UL harmonic with order 5 with 0dB MSD class.
· This allows to optimize all MSDs. 

Proposal on MSD type all signalling:
· It is allowed to signal a lower MSD class higher than one or more specified MSDs. In that case these MSDs are tested with the specified values and the remaining MSDs use the type all declared lower MSD class
· It is allowed to signal a lower MSD class for one specific MSD type and order on top of the MSD type all.

Forward compatibility for lower MSD signalling
Based on this, it is possible to improve MSD for most of the cases with limited overhead in signalling and in UE characterization by using MSD type “all” and for further optimization optionally signal one specific MSD type and order. One of the potential remaining issues with MSD type “all” is forward compatibility with additional MSD types, but note that there is also a potential issue for any MSD type if a specified MSD value is reduced in a future release. Similarly, an MSD test point can evolve due to an increased new CBW. One possible way to approach this overall issue is that the MSD types are tagged with a release.

Proposal on lower MSD signalling for forward compatibility: MSD types signalling should be tagged per release to resolve issues due to new MSD types, reduced specified MSD values or updated worst case MSD due to a new larger channel bandwidth. 
3 Conclusion
In this contribution, we discussed the MSD type “all” definition and made the following proposals.
Proposal: In release 18 MSD type all applies to all specified MSD test points for:
· UL harmonic, harmonic mixing and cross band MSD types for 1UL/1CC case
· IMD MSD type for to 2UL/2CC
· This does not result in additional test for MSD type all versus a UE signalling specific MSD types or a UE not signalling lower MSD capability
· It only applies to MSD test points that are specified.

Proposal on MSD type all signalling:
· It is allowed to signal a lower MSD class higher than one or more specified MSDs. In that case these MSDs are tested with the specified values and the remaining MSDs use the type all declared lower MSD class
· It is allowed to signal a lower MSD class for one specific MSD type and order on top of the MSD type all.

Proposal on lower MSD signalling for forward compatibility: MSD types signalling should be tagged per release to resolve issues due to new MSD types, reduced specified MSD values or updated worst case MSD due to a new larger channel bandwidth. 
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