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1 Introduction

In the last meeting, a WF [1] was approved for the topic on lower MSD signalling, in which the following new agreements were achieved. 
	< Way forward >: 
Issue: Conditions to indicate the lower MSD capability
· Agreement 
· For the purpose of low-MSD capability, if the minimum requirement for a given REFSENS exception case falls into the interval of MSD ≤ Thi dB, the actual MSD should be at least one-level lower (i.e., actual MSD ≤ Thi-1 dB) in order for the UE to report the low-MSD capability. 

· If the actual MSD is larger than the maximum threshold ThM-1 (i.e. out of range), the UE cannot report low-MSD capability for this REFSENS exception case.

· Note: the above two bullets should be reflected in the specification.

Issue: Order for harmonic/ harmonic mixing/cross band isolation MSD
· Agreement
· “ALL” is defined per victim band per BC

· Type “ALL” denotes the actual MSD values for harmonic/harmonic mixing/cross band isolation/IMD2,3,4,5 if any are all under the reported lower MSD capability threshold for a victim band with a band combination 

· FFS on MSD types and orders
Issue: Candidate MSD threshold
· Agreement
· 3-bit signalling will be used for reporting thresholds.

· The maximum value of threshold is [21 or 23] dB

· The minimum reporting value for threshold is 0 dB, i.e., no degradation relative to REFSENS

Issue: Conformance test for lower MSD
· Agreement 
· Lower MSD capability shall not result in additional MSD test points

· Lower MSD conformance test reuses the RAN4 MSD test point parameters and only changes the MSD value by the upper bound 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


This contribution continues to discuss those remaining open issues listed the WF.
2 Discussion
1 Signalling overhead reduction 
In the last meeting, the detail lower MSD classes and the conditions to indicate the lower MSD capability have been agreed. With current agreements, if one band combination have multiple MSD types (and or IMD orders), there would be several lower MSD reporting for one band combination. If further considers that it may need to report for multiple power class, the lower MSD signalling overhead would be heavy. In order to reduce the signalling overhead, a solution that allow gNB query UE capability and UE only report certain capability filtered by gNB’s query information was raised. From our perspective, this is the direct and effect way to avoid the unnecessary reporting. Because the gNB could be better aware of scheduling relation information e.g. band combination, actual channel position, CBW, etc. and with this information, gNB could derive the possible interference types or orders in the UE side. To achieve the purpose of reducing signalling overhead, the query information shall align with the information of the UE capability, i.e. band combination, victim band, MSD types and orders.
Proposal 1: allow gNB query UE capability and UE only report certain capability filtered by gNB’s query information.
Proposal 2: the query information shall align with the information of the UE capability, i.e. band combination, victim band, MSD types and orders.
2 MSD order
In RAN4#107 meeting, the following agreements was made about MSD orders which was captured in the WF [2].

· No need to report order for harmonic/ harmonic mixing/cross band isolation 
· Lower MSD capability class reported apply for all specified orders
· IMD order up to 5 in Rel-18
However, in the last meeting, there is a proposal that instead of MSD order, an MSD index could be used, in which index 0 is the worst-case MSD (or largest MSD) and index 1 is optional second test point or the next higher IMD order. From our understanding, the intention of this method is to reduce the signal overhead as there are maximum 2 reporting for IMD even for the band combination having multiple IMD order in one victim band. If it replaced the MSD order in the lower MSD reporting, the gNB could not know the detail IMD types and orders. In this sense, we still prefer the previous agreements. However, from the reduction of signal overhead point of view, limit the maximum number of reporting especially for IMD type is also reasonable.
Proposal 3: keep the previous agreements on MSD orders
3 Other approaches for lower MSD reporting
In the last meeting,  there are some new proposals other than current lower MSD reporting as listed in the WF. Among these proposals, the option 4 which mentioned in [3] as follow seems more usefull for the gNB scheduling from our understanding.

Option 4: allow UE report under which Tx power all the MSD values would be negligible/acceptable. This information could help gNB to know which UE could be allocated to MSD-victim RB since the MSD is negligible for this UE when it is at cell center with less target Tx power
Anthother similar approach, that instead of reporing the Tx power that all the MSD values would be negligible/acceptable, reporting the required corresponding power back off (e.g. MPRdesense) relevant to power class may also be a good candidate considering the require bits for reporting the MPRdesense could be smaller than that for reporting abosolute Tx power.
However, this method also have some issuses need to be addressed. For example, as MSD values depends on several factors i.e. MSD type, orders, CBW, how the UE could get the reasonable Tx power or MPRdesense to gurantee all the MSD values would be negligible/acceptable? Do we need to additional test?
Observation 1: if reporting the Tx power that all the MSD values would be negligible/acceptable is considered, reporting the required corresponding power back off (e.g. MPRdesense) relevant to power class could be also a good candidate.
Observation 2: option4 have some issues need to be addressed. For example, as MSD values depends on several factors i.e. MSD type, orders, CBW, how the UE could get the reasonable Tx power or MPRdesense to gurantee all the MSD values would be negligible/acceptable? Do we need to additional test?
2 Conclusion

In this paper, we provide our views on lower MSD signaling based on the agreed WF and make the following proposals:
Signalling overhead reduction
Proposal 1: allow gNB query UE capability and UE only report certain capability filtered by gNB’s query information.

Proposal 2: the query information shall align with the information of the UE capability, i.e. band combination, victim band, MSD types and orders.
MSD order
Proposal 3: keep the previous agreements on MSD orders
Other approaches for lower MSD reporting
Observation 1: if reporting the Tx power that all the MSD values would be negligible/acceptable is considered, reporting the required corresponding power back off (e.g. MPRdesense) relevant to power class could be also a good candidate.

Observation 2: option4 have some issues need to be addressed. For example, as MSD values depends on several factors i.e. MSD type, orders, CBW, how the UE could get the reasonable Tx power or MPRdesense to gurantee all the MSD values would be negligible/acceptable? Do we need to additional test?
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