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Discussion
Based on the latest LS R4-2310276, 
-	UE reports the lower MSD capability class per MSD type for the highest supported power class  for the band combination
-  The following MSD types/orders are agreed to be reported based on the existing spec 
▪	Harmonic, harmonic mixing, crossband isolation, IMD with order=2/3/4/5
-  It is agreed to add a new special lower MSD type as “ALL”, which means all above mentioned MSD types/orders could meet the reported lower MSD threshold/lower MSD capability class
-  It is agreed to add a new special lower MSD type as “ALL”, which means all above mentioned MSD types/orders could meet the reported lower MSD threshold/lower MSD capability class
▪	FFS on details of the “ALL” type
-  Other new MSD types may be added later 
Observation 1 Based on R4 LS, it is clear that for a specific BC and power-class combination, the UE either report a per-type/order (for harmonic, harmonic mixing, crossband isolation, IMD with order=2/3/4/5) MSD threshold set or a single MSD threshold value applicable to all cases. 
But then the key issue is as described in the R2 LS R2-2306866
RAN2 assumes the proposed MSD capability inheritance from lower order fallback combinations to higher order combination is for signalling optimization. However, in current RAN2 specification, the capability inheritance can only be applied from higher order band combinations to lower order fallback combinations. The proposed inheritance mechanism in the RAN4 LS, i.e. lower MSD capability for higher order combination is inherited from lower order fallback combinations, is not consistent with the current RAN2 specification. 
If considering the UE reports two BC
1/ BC1 is band-A + band-B + band-C+band-D
2/ BC2 is band-A + band-B + band-C+band-E
If following R4 assumption, i.e., the two-band MSD capability for  combinations of (A, B), (A,C) and (B,C), and three-band MSD capability for combination of (A,B,C) arethe same for BC-1 and BC-2 in case of same power class, and thus there would be signaling overhead issue, which essentially is caused by the opposite “fallback” between R2 BC reporting and R4 MSD capability. 
Observation 2 If report MSD capability within BC list for each BC, there would be signaling overhead issue, due to the child BC shared by different patent BC. 
Another method can be then to report the MSD capability out of the BC list, e.g., to report the MSD capability for a list of child-BC, covering all child-BC of the BC:s in the BC-list (limited to 2-band child BC and 3-band child BC), and thus for a single BC, network can look into the MSD capability to find the corresponding child-BC to know the MSD threshold. 
The advantage of this method is it can avoid the redundancy due to the shared child-BC as clarified in the observation above. The disadvantage is that it may still end up with a quite long list given that the number of child BC can be much larger than the parent BC. E.g., for the example of BC1 and BC2 above, it leads to 
1/ 9 2-band child-BC, A+B, A+C, A+D, B+C, B+D, C+D, A+E, B+E, C+E. 
2/ 7 3-band child-BC, B+C+D, A+C+D, A+B+D, A+B+C, B+C+E, A+C+E, A+B+E
And thus the redundancy may still exist, if the MSD capability is the same between two different child BCs in the list. 
Observation 3 If report MSD capability out of BC list, for each 2-band and each 3-band child BC, it may reduce some redundancy for the child-BC shared by different parent BC, but still cannot avoid the redundancy due to same MSD capability between different child BC.
So as a further step, it seems clearer if only introduce a list of MSD capability, including a 2-band MSD capability (for harmonic, harmonic mixing, crossband isolation) and another list of 3-band MSD capability (for IMD with order=2/3/4/5), which are used as a table for different BC to refer to, to indicate the MSD capability. It is exactly the same as the way that FSC index and CSI-RS resource index is defined.
Proposal 1 [bookmark: _Toc142317188]Defining a list of 2-band MSD capability (for harmonic, harmonic mixing, crossband isolation between the 2-bands) and another list of 3-band MSD capability (for IMD with order=2/3/4/5), used for different BC to refer to, to indicate the MSD capability.
Then the left issue is how to define the reference
Approach-1: Add the indexing / reference to the current BC list, so that for each reported parent BC, it reports the MSD capability, for each child BC, by referring to the MSD capability list;


Figure 1 Approach-1 of MSD capability definition
Approach-2: Create a child-BC list, where each child BC reports the MSD capability, by referring to the MSD capability list. Base on that, network has to further associate the child BC list with the current (parent) BC list;


Figure 2 Approach-2 of MSD capability definition
Approach-3: Create a list as combination of MSD capability, but referring to the 2-band and 3-band MSD capability list, and the current BC list will refer to the MSD combination list. 


Figure 3 Approach-3 of MSD capability definition
In general, approach-1 is a one-step table-plus-index method, which is similar to the method for CSI-resource index definition, while approach-2 is a two-step table-plus-index method, which is similar to the method for feature-set and feature-set combination index definition. Approach-2 is a bit new, which would require network effort to look for association between the two BC lists. 
Proposal 2 [bookmark: _Toc142317189]R2 further discuss how to associate the MSD capability table with the legacy BC list, e.g., 1) legacy BC list referring to the MSD capability table directly, 2) introducing another child-BC list referring to the table, 3) introducing another MSD combo list and legacy BC list referring to the MSD combination list and further to the MSD capability list indirectly. 
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Conclusion
We have the following proposals:
Proposal 1	Defining a list of 2-band MSD capability (for harmonic, harmonic mixing, crossband isolation between the 2-bands) and another list of 3-band MSD capability (for IMD with order=2/3/4/5), used for different BC to refer to, to indicate the MSD capability.
Proposal 2	R2 further discuss how to associate the MSD capability table with the legacy BC list, e.g., 1) legacy BC list referring to the MSD capability table directly, 2) introducing another child-BC list referring to the table, 3) introducing another MSD combo list and legacy BC list referring to the MSD combination list and further to the MSD capability list indirectly.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] R4-2306594 LS on lower MSD capability.

[bookmark: Title][bookmark: DocumentFor][bookmark: _Hlk40295327]
	2/3	
image1.emf
2-band MSD Capability Table-1: 

Each entry includes 3*2=6 MSD 

value for 3 MSD types 

(harmonic, harmonic mixing, 

crossband isolation), and for 2 

directions ( band-A => B, band-B 

=> A)

3-band MSD Capability Table-2: 

Each entry includes 4*3=12 MSD 

value for 4-order of IMD MSD 

(order = 2/3/4/5) and 3 

directions (band A+B => C, band 

A+C =>B, band B+C =>A)

BC List: 

For each BC 

including , 

1/ include a list of 2-

band child BC (if the 

BC includes at least 

2-bands), and for 

each child-BC, refer 

to MSD table-1

2/ include a list of 3-

band child BC (if the 

BC includes at least 

3-band), and for 

each child-BC, refer 

to MSD table-2

Refer to the MSD table


Microsoft_Visio_Drawing.vsdx
2-band MSD Capability Table-1: 
Each entry includes 3*2=6 MSD value for 3 MSD types (harmonic, harmonic mixing, crossband isolation), and for 2 directions ( band-A => B, band-B => A)
3-band MSD Capability Table-2: 
Each entry includes 4*3=12 MSD value for 4-order of IMD MSD (order = 2/3/4/5) and 3 directions (band A+B => C, band A+C =>B, band B+C =>A)
BC List: 
For each BC including , 
1/ include a list of 2-band child BC (if the BC includes at least 2-bands), and for each child-BC, refer to MSD table-1
2/ include a list of 3-band child BC (if the BC includes at least 3-band), and for each child-BC, refer to MSD table-2

Refer to the MSD table
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2-band MSD Capability Table-1: 
Each entry includes 3*2=6 MSD value for 3 MSD types (harmonic, harmonic mixing, crossband isolation), and for 2 directions ( band-A => B, band-B => A)
3-band MSD Capability Table-2: 
Each entry includes 4*3=12 MSD value for 4-order of IMD MSD (order = 2/3/4/5) and 3 directions (band A+B => C, band A+C =>B, band B+C =>A)
BC List: 
No Change

Refer to the MSD table
Child-BC List: 
1/ Include a list of 2-band child-BC (considering all child-BC:s of the BC included in the BC list), and for each child-BC, refer to MSD table-1;
2/ Include a list of 3-band child-BC (considering all child-BC:s of the BC included in the BC list), and for each child-BC, refer to MSD table-2;

When a BC is configured, network need to associate with the child-BC list to understand the associated MSD capability
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2-band MSD Capability Table-1: 
Each entry includes 3*2=6 MSD value for 3 MSD types (harmonic, harmonic mixing, crossband isolation), and for 2 directions ( band-A => B, band-B => A)
3-band MSD Capability Table-2: 
Each entry includes 4*3=12 MSD value for 4-order of IMD MSD (order = 2/3/4/5) and 3 directions (band A+B => C, band A+C =>B, band B+C =>A)
BC List: 
For each BC with at least 2-bands, refer to the MSD combo list to indirect the lower MSD capability

Refer to the MSD table
MSD Combo-List: 
Each entry is a combo of MSD capability
E.g., one entry can be used for 4-band BC, i.e., including a combo of 6 2-band MSD capability, and 4 3-band MSD capability
Or one entry can be used for 3-band BC, i.e., including 3 2-band MSD capability, and 1 3-band MSD capability
Or one entry can be used for 2-band BC, including 1 2-band MSD capability

Refer to the MSD combo table



