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Introduction
This contribution discusses a few remaining issues captured in an WF of [1] in conjunction with following way forwards captured in RAN2#123 minutes.
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Discussion
Lower MSD capability for higher order combination
RAN2 has already made a decision that lower MSD capability is reported outside IE BandCombinationList. RAN2 originally had concern on Lower MSD capabilities inheritance to higher order band configurations from their lower order configurations (2 or 3 bands configuration) since TS38.331 expects that capabilities of higher order band configurations listed in BandCombinationList are inherited to their lower order band configurations. Now lower MSD capabilities are reported separately from BandCombinationList so that RAN4 doesn’t need to send an LS on this matter.
Observation 1: RAN2 has already concluded that lower MSD capability is reported outside BandCombinationList.
Proposal 1: RAN4 doesn’t need to discuss this aspect anymore unless RAN4 receives further clarification from RAN2.
Signaling overhead reduction
Four options are captured in the WF of [1].
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In our view, most of the aspects have been already captured in TR 38.881. 
Observation 2: Most of the aspects listed in the WF (R4-2314923) is captured in TR38.881.
Furthermore, RAN2 discussed signalling overhead reduction including its necessity in the last RAN2 meeting (even CRs for TS38.331 [2] and 38.306 [3] were submitted, where the CR of TS38.331 already included one signalling overhead reduction approach), but they decided to make the discussion pending until basic signalling design becomes more matured. It means that they’ll resume the discussion including signalling overhead reduction sooner or later.
Observation 3: RAN2 discussed signalling overhead reduction including its necessity in the last RAN2, but they decided to make the discussion pending until basic signalling design becomes more matured.  In addition, RAN2 can discuss this as they introduced UECapabilityEnquiry by themselves.
Proposal 2: Leave further detailed discussion on signalling overhead reduction and its necessity to RAN2
MSD type and order
MSD order
The WF of [1] captures following options.
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Harmonic/harmonic mixing/cross band isolation
At least, if reported MSD information is utilized and specifically if the amount of MSD is still large, differentiation of MSD types must be needed. A way (e.g., how to FDMed UL and DL PRBs) to avoid a direct hit of noise coming from each MSD type on allocated DL resources is different depending on MSD types. If Option 2 was taken and if still reported MSD is large, an FDMed approach to avoid MSD couldn’t be utilized.
IMD
Regarding Option 2, at least it would make sense to report IMD order together with an aggressor condition due to the same reason described in MSD types to be discussed later. Using index “relatively” according to IMD order level may eliminate the information of “absolute” IMD order. For instance, IMD2, 3 and 5 for a 2UL 2CC UL configuration are specified in 38.101-1 or -3. If a UE reports lower MSD capabilities for all the three MSD types, then, the indices 0, 1 and 2 correspond to IMD2, 3 and 5, respectively. But some UEs may be able to report lower MSD capabilities only for IMD2 and 5, then, the indices 0 and 1 correspond to IMD2 and 5, respectively. gNB, however, cannot know how the indices and IMD orders are paired. In addition, if filterisation is utilized, similar issues will occur. 
Observation 4: Using index “relatively” according to IMD order level may eliminate the information of “absolute” IMD order and a gNB cannot know how the indices and IMD orders are paired
Proposal 3: Do not introduce index to indicate IMD order.
MSD type
According to RAN2#123 minutes, it seems that RAN2 has considered that victim as well as aggressor need to be identified in the signalling.
Observation 5: RAN2 considers that that victim as well as aggressor need to be identified in the signalling design according to RAN2#123 minute.
Our understanding is that it means that lower MSD capabilities are not reported together with a specific band configuration, but rather reported together with victim and aggressor information (though these may give us a certain level of information about band configurations). In this sense, RAN2 needs to better understand a degree of granularity of information of victim and aggressor in order to enable signalling design to be compatible with future new MSD types and associated victim and aggressor information.
Observation 6: RAN2 needs to better understand a degree of granularity of information of victim and aggressor in order to enable signalling design is compatible with future new MSD types and associated victim and aggressor information.
Getting back to the WF of [1], following options for MSD type were listed.
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As elaborated in Section 2.3.1, it would make sense to take Option 2, though some other Options may not be always mutually exclusive. In our view, this information is surely needed to be shared with RAN2 since it impacts on RAN2 signalling design structure and they must not know what to do about this. 
Examples
IMD due to intra band contiguous or non-contiguous CA with two CCs into another band
	Victim: one CC in one band
	Aggressors: Two different CCs in another band
Triple beat
	Victim: one CC in one band
	Aggressors: one CC in one band and two different CCs in another band 
It’s noted that even if RAN4 postpones introducing lower MSD capability for 1 band with two CCs like CA_n5B and/or triple beat in Rel-18, still it is better to share the information that these types may be introduced in future releases. Otherwise, Rel-18 lower MSD capability signalling design in TS38331 may become less scalable to accommodate future new MSD types.
Proposal 4: Apart from introduction of lower MSD capabilities for 1 band with two CCs like CA_n5B and/or triple beat into Rel-18, RAN4 should share all the possible MSD types with side conditions like UL configuration with RAN2 to enable RAN2 to develop scalable signalling design to accommodate new MSD types in future releases.

Conclusion
Observation 1: RAN2 has already concluded that lower MSD capability is reported outside BandCombinationList.
Proposal 1: RAN4 doesn’t need to discuss this aspect anymore unless RAN4 receives further clarification from RAN2.
Observation 2: Most of the aspects listed in the WF (R4-2314923) is captured in TR38.881.
Observation 3: RAN2 discussed signalling overhead reduction including its necessity in the last RAN2, but they decided to make the discussion pending until basic signalling design becomes more matured.  In addition, RAN2 can discuss this as they introduced UECapabilityEnquiry by themselves.
Proposal 2: Leave further detailed discussion on signalling overhead reduction and its necessity to RAN2
Observation 4: Using index “relatively” according to IMD order level may eliminate the information of “absolute” IMD order and a gNB cannot know how the indices and IMD orders are paired
Proposal 3: Do not introduce index to indicate IMD order.
Observation 5: RAN2 considers that that victim as well as aggressor need to be identified in the signalling design according to RAN2#123 minute.
Observation 6: RAN2 needs to better understand a degree of granularity of information of victim and aggressor in order to enable signalling design is compatible with future new MSD types and associated victim and aggressor information.
Proposal 4: Apart from introduction of lower MSD capabilities for 1 band with two CCs like CA_n5B and/or triple beat into Rel-18, RAN4 should share all the possible MSD types with side conditions like UL configuration with RAN2 to enable RAN2 to develop scalable signalling design to accommodate new MSD types in future releases.
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= Lower MSD cap is reported outside BC list
= Filtering FFS (discussion postponed until more mature)
= In the signalling, victim / aggressor need to be identified
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Proposals

o Option 1: allow gNB query UE capability and UE only report certain capability filtered by gNB’s query
information. (CMCC, vivo, Skyworks, Meta, OPPO)

o Option 4: For the sake of signalling overhead reduction, further study if the victim band for a given
band combination can be omitted from reporting at least for some of the MSD types (Huawei)
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MSD order

Issue 1-
«  Proposals

o Option 1: previous agreements on MSD order
= No need to report order for harmonic/ harmonic mixing/cross band isolation
= IMDorderupto 5 in Rel-18

Instead of MSD order, an MSD index is used (Skyworks)
*  For Harmonic, harmonic mixing and cross band isolation, index 0 is the worst-case MSD
test point, index 1 is the optional second test point for the 1UL 1CC UL configuration type
= For IMDs, index 0 correspond to the lowest IMD order (largest MSD) and index 1 to the
next higher IMD order:
- Within IM2 to IMDS for the 2UL 2CC UL configuration type related IMDs
- Within IMD3 to IMDO for the 1UL 2CC UL configuration type related IMDs (but
maximum 2 order possible)
- IMD3 for triple beat related MSD for 2UL 3CC UL configuration type.

o Option
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Issue 1-2-2: MSD type|

Proposals

o

Option 1: As long as the order is within 5, the IMD could be considered in Rel-18 regardless of the
IMD mechanism (which means intra-band UL CA and intra+ inter UL CA are also taken into account
in Rel-18) in terms of lower MSD capability reporting. (Samsung)

- UL harmonic, Harmonic mixing and cross band isolation MSD types for IUL
1CC UL configuration type

- IMD type for 1UL 2CC UL configuration type

- IMD type for 2UL 2CC UL configuration type

- Triple beat type for 2UL 3CC UL configuration type

Option 3: Six different low MSD types signaling for R18 + 3 in R19 (MTK)

Option 4: If RAN4 can keep the existing UL/DL configuration for the MSD test, then RAN4 don’t need
to report the detail UL/DL configuration information (# of CC, # of bands of each UL/DL) and RAN4
can merge the MSD types based on the actual MSD values from UE (Meta)




