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1. Introduction
Good progress is achieved for Lower MSD discussion and a complementary follow up LS [2] was sent out to RAN2 in RAN4#108 meeting.
In this paper, we share our views on the remaining issues which are captured in [1]. In addition, we suggest to focus on the mainstream under discussion for lower MSD capability and avoid overly divergent discussion.
2. Discussion
2.1 MSD type and orders
The WF of last meeting is reproduced as below.
Issue 1-2-2: MSD type 
· Proposals
· 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)
· Option 2: (Skyworks)
· MSD types are communicated per UL configuration and victim band
· 4 UL configuration types are needed as of today:
· 1UL 1CC
· 1UL 2CC
· 2UL 2CC
· 2UL 3CC
· 8 MSD types per UL configuration is sufficient (currently it is 4 per MSD type)
· UL harmonic, Harmonic mixing and cross band isolation MSD types for 1UL 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)
· WF
FFS in next meeting.

Issue 1-2-3: MSD order
· Proposals
· Option 1: previous agreements on MSD order 
· No need to report order for harmonic/ harmonic mixing/cross band isolation
· IMD order up to 5 in Rel-18
· Option 2: 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 IMD5 for the 2UL 2CC UL configuration type related IMDs
· Within IMD3 to IMD9 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.
· WF
FFS in next meeting.



First, we appreciate the spirit of R4-2311115 taking a thorough look of all the MSD types and mechanisms which is very helpful and meaningful, but for sake of simplifying the signaling design, we prefer not to further differentiate the MSD mechanisms for IMD (intra-band UL, inter-band UL, or intra+inter band UL), as well as not introduce the “per UL configuration type reporting” given it could be derived based on the reported UL configuration (CC number) if NW really want to know it.
Considering there might be no Lower MSD enhancement in Rel-19, it is preferred not to leave the fresh MSD mechanism (such as triple beat, IMD due to intra-band UL CA) to future releases. Thus, it is suggested as long as the IMD order is within 5, it could be considered for lower MSD reporting although the mechanism is different with the 2-band 2-CC inter-band UL CA.
Proposal 1: In terms of the necessary information for lower MSD capability reporting, it is preferred not to introduce “per UL configuration” reporting.
Proposal 2: It is suggested not to further differentiate the MSD mechanisms for IMD to intra-band contiguous ULCA, intra-band non-contiguous ULCA, inter-band 2CC ULCA and intra+inter ULCA. And as long as the order is within 5, the IMD mechanism could be considered in Rel-18 regardless of the IMD mechanism in terms of lower MSD capability reporting.

Furthermore, in terms of conformance test, it was agreed in last meeting that “lower MSD capability shall not result in additional MSD test points”, compared with legacy MSD verification. And “lower MSD conformance test reuses the RAN4 MSD test point parameters and only changes the MSD value by the upper bond of the declared lower MSD class. And, similar to the specified MSD, the highest supported power class or power class required by certification/regulation body per UL configuration is verified”. 
With above, we prefer not to introduce “MSD index” to indicate the test configuration is the worst-case test configuration or optional second test configuration to NW even if UE support two specified test configurations. Instead, it is preferred to make below rule clear in RAN4:
For a given MSD mechanism, 
- If UE only support one specified test point, it is used for lower MSD verification
- If UE supports more than one specified test point, the worst case configuration which corresponds to the largest MSD is used for MSD verification.
And for a UE supporting more than one specified MSD test point, in case before the introduction of lower MSD capability, only the optional test point is adopted by the certification body to verify the traditional MSD, after the lower MSD capability introduction with above rule, a smart certification body can switch to adopt the worst case configuration for both traditional MSD and lower MSD verification, thus still no new test point is expected.
Proposal 3: It is preferred to make below rule clear in RAN4:
For a given MSD mechanism, 
- In case UE only supports one specified test point, it is used for lower MSD verification
- In case UE supports more than one specified test point, the worst case configuration test point which corresponds to the largest MSD is used for lower MSD verification 

2.2 Signalling overhead reduction
The WF of last meeting is reproduced as below.
· Proposals
· Option 1: allow gNB query UE capability and UE only report certain capability filtered by gNB’s query information. (CMCC, vivo, Skyworks, Meta, OPPO)
· Option 2: The potential singaling overhead and complexity on lower MSD capability indication shall be carefully considered in RAN4 while the solution details are being worked out (Apple)
· Option 3: (MTK)
· To reduce signalling overhead during connection and save UE maximum memory size for storing low-MSD information, an adaptive signalling approach that network can require UE only to report the top K largest MSD values together with its mechanism indexing and improved MSD values is proposed as option 5. 
· UE is also allowed to report top K’ largest low-MSD information where K’<K. For the low-MSD terms that are not responded, the MSD in existing specs applies.
· 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)
· Discussion
FFS in next meeting.

Option1 is a popular/ common mechanism which is adopted by many signaling/feature design, we are not against to agree it in RAN4, but we would like to mention RAN2 would enable it even without RAN4 instructing them to do it. Furthermore, it is suggested to discard the complicated mechanism at least in Rel-18. 
2.3 Other approaches for lower MSD reporting
There are still a lot of variations on the table, documented in [1]. From our observation, there might be no enough time to further discuss and polish these valuable ideas, so we suggest to focus on the mainstream approach within Rel-18. Furthermore, the approach that would create additional MSD test point(s) for lower MSD verification should not be pursued anymore at least within Rel-18.
Proposal 4: The approach that would create additional MSD test point(s) for lower MSD verification should not be pursued anymore at least within Rel-18.
3. Conclusion
Proposal 1: In terms of the necessary information for lower MSD capability reporting, it is preferred not to introduce “per UL configuration” reporting.
Proposal 2: It is suggested not to further differentiate the MSD mechanisms for IMD to intra-band contiguous ULCA, intra-band non-contiguous ULCA, inter-band 2CC ULCA and intra+inter ULCA. And as long as the order is within 5, the IMD mechanism could be considered in Rel-18 regardless of the IMD mechanism in terms of lower MSD capability reporting.
Proposal 3: It is preferred to make below rule clear in RAN4:
For a given MSD mechanism, 
- In case UE only supports one specified test point, it is used for lower MSD verification
- In case UE supports more than one specified test point, the worst case configuration test point which corresponds to the largest MSD is used for lower MSD verification 
Proposal 4: The approach that would create additional MSD test point(s) for lower MSD verification should not be pursued anymore at least within Rel-18.
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