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Background
This contribution provides the draft conclusion for lower MSD capability based on agreements reached in previous meetings [1-4], and the content of TP is mainly based on the LS to RAN2 [5-7]. 
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With the conclusion that MSD improvement is feasible, RAN4 continues the study on approaches for a UE to indicate the improved lower MSD performance based on the progress of the study phase and reached the following agreements which could be utilized to specify the related signaling:
· Essential information considered by RAN4 for the capability
· Victim band
· MSD type (harmonic; harmonic mixing; cross band isolation; IMD) with orders
· MSD indication of corresponding threshold (or capability class)
· Power class
· MSD for different power classes
· UE reports the lower MSD capability class per MSD type for the highest supported power class for the band combination
· UE can additionally report lower MSD capability class per MSD type for other power classes if requested by the network/regulator 
· MSD orders
· No need to report the order for harmonic/ harmonic mixing/cross band isolation MSD types
· Lower MSD capability class reported should apply for all specified orders of the MSD type
· IMD order is up to 5 in Rel-18
· MSD types
· 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. “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 existing are all under the reported lower MSD capability threshold for a victim band with a band combination
· It is noted that for a certain victim band per BC, additional MSD type(s) and/or new MSD types could be introduced in future releases.
· If UE reports “ALL” MSD type, it does not mean that UE always suffer from all MSD types included in the LS to RAN2 in R4-2310276. There is no change in the applicable MSD types for the “ALL” type as communicated to RAN2 previously.
· All above mentioned MSD types could be related to different UL configurations, e.g.
	UL configuration
	MSD type
	Support of reporting 
in Rel-18

	1UL with 1CC in one aggressor band
	UL harmonic, harmonic mixing and crossband isolation MSD
	Yes

	1UL with 2CC in one aggressor band
	IMD MSD by Intra-band UL CA
	No

	2UL with 2CC in two aggressor bands
	IMD MSD by Inter-band UL CA
	Yes

	2UL with 3CC in two aggressor bands
	Triple beat MSD
	No


It was agreed by RAN4 that MSD caused by triple beat and intra-band UL CA as well as UL configurations are not considered by RAN4 for lower MSD reporting in Rel-18, but	some additional MSD types caused by different UL configurations may be considered in future release.

· Candidate MSD thresholds
· 3-bit signalling will be used for reporting thresholds
· The maximum value of threshold is 22 dB
· The minimum reporting value for threshold is 0 dB, i.e., no degradation relative to REFSENS
	Index
	Maximum allowed actual MSD
 (i.e. Thresholds)
	Lower MSD
 Capability classes
	Note

	0
	0 dB
	I
	No degradation

	1
	3 dB
	II
	Actual MSD ≤ 3dB

	2
	6 dB
	III
	Actual MSD ≤ 6dB

	3
	9 dB
	IV
	Actual MSD ≤ 9dB

	4
	12 dB
	V
	Actual MSD ≤ 12dB

	5
	15 dB
	VI
	Actual MSD ≤ 15dB

	6
	18 dB
	VII
	Actual MSD ≤ 18dB

	7
	22 dB
	VIII
	Actual MSD ≤ 22dB


· Lower MSD capability for higher order combination
· For 2-bands combination, the MSD indication of corresponding threshold (or capability class) are supposed to be reported separately as per victim band per MSD type per band combination
· For 3-bands combination, the MSD indication of corresponding threshold (or capability class) are only reported for IMD of dual UL falling into the third band DL whose UL band is not configured with, other kinds of Lower MSD capability (harmonic/ harmonic mixing/cross band isolation/IMD due to dual UL falling into own DL) could inherit from 2-band combinations with the same power class.
· For combination with more than 3 bands, no need to report the Lower MSD capability any more, the capability could inherit from the fallback combinations with the same power class.
· Others 
· No dynamic signaling scheme will be introduced for lower MSD report in Rel-18
Apart from the above agreements reached in RAN4 to facilitate the lower MSD capability signaling design, RAN4 also had some discussion for the possible MSD reporting approaches, which can refer to clauses 7.1.1-7.1.3.
In addition, RAN4 had extensive discussion on signaling overhead reduction, which would be left to RAN2 for further consideration during the signaling design. 
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