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1	Introduction
RAN4 has received a LS from RAN2 on power class indication in lower MSD capability [1], in which RAN2 seeks clarification on “the highest supported power class” as well as “other power classes”. The latest RAN2 agreements are also shown in the annex of the LS, duplicated below.
Agreements on MSD capability:
1. RAN2 confirms that the essential information of the lower MSD capability includes {BC information, Victim band information, power class, MSD type, MSD indication of corresponding threshold}.  Wait for RAN4 further information on power class
2. Lower MSD capability is reported in a “per victim band” way (i.e., in IE bandNR). Multiple entries corresponding to multiple BCs can be reported for one victim band, and one or two aggressor bands can be indicated in each entry
3. The legacy UE capability filtering mechanism can be reused for signaling reduction purpose, i.e., the requested frequency bands for lower MSD reporting can be indicated by existing signalling.
4. Send an LS to RAN4 to ask questions about power class, how it is meant to be used, whether it is per band, per BC, etc 

For information purpose, an example signalling design is copied from one RAN2 contribution paper [2]:
Addition to BandNR:
LowerMSD-r18 ::=		SEQUENCE {
	aggressorband1-r18				FreqBandIndicatorNR																					OPTIONAL,
	aggressorband2-r18				FreqBandIndicatorNR																					OPTIONAL,
	msdType-r18						ENUMERATED {harmonic, harmonic mixing, cross band isolation, IMD2, IMD3, IMD4, IMD5,ALL}	OPTIONAL,
	msdPowerClass-r18				ENUMERATED {pc1dot5, pc2, pc3}																		OPTIONAL,
	msdClass-r18			ENUMERATED {classI, classII, classIII, classIV, classV, classVI, classVII, classVIII }	OPTIONAL
}
Addition to UE-CapabilityRequestFilterCommon:
lowerMSDRequest-r18				SEQUENCE {
	pc1dot5-r18          			ENUMERATED {true}                      			OPTIONAL,    -- Need N
	pc2-r18          				ENUMERATED {true}                      			OPTIONAL,    -- Need N
	pc3-r18          				ENUMERATED {true}                      			OPTIONAL     -- Need N
} 																					OPTIONAL     -- Need N
	lowerMSDRequest
Only if this field is present, the UE supporting lower MSD shall indicate lower MSD capability. For the power class included in the field, the lower MSD capability is reported for that power class if supported, and for the highest supported power class of the band combination including victim band and aggressor band(s). If the field is present but empty, the lower MSD capability is reported for the highest supported power class of the band combination including victim band and aggressor band(s).



2	Discussion
2.1 RAN4 agreements on power class for lower MSD
In the past meetings, RAN4 made the following agreements regarding power classes for lower-MSD reporting.
 (
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Observation 1: Based on RAN4 agreements, a UE supporting lowerMSD capability shall be able to report the lower-MSD class for the highest supported power class for the band combination. The reporting for lower power classes is optional and only executed upon receiving the request from NW/regulator. 
RAN2 is still discussing the details of the signalling design. However, the basic framework has taken shape as per the latest agreements [1] copied below:
 (
1.
RAN2 confirms that the essential information of the lower MSD capability includes {BC information, Victim band information, 
power class
, MSD type, MSD indication of corresponding threshold}.  Wait for RAN4 further information on power class
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one victim band, and one or two aggressor bands
 can be indicated in each entry
)
Observation 2: RAN2 confirms in the LS that power class is included in the lower MSD capability signalling.  And it is under consideration that lower-MSD classes for different power classes for the band combination are reported in response to the network enquiry, for which RAN4’s clarification is requested.

2.2 RAN2 questions on power classes for lower-MSD
Question 1)
It is not completely clear to RAN2 whether the power class that is supposed to signalled in the new MSD capability signalling is the power class of aggressor band(s) and/or victim band.

As per the MSD requirements in the RAN4 specifications, the power class is associated with the aggressor (as shown in the titles of various MSD tables in TS 38.101-1), which could be one band or two bands depending on the MSD type. For each UL aggressor, there is a DL combination consisting of the victim band and the aggressor band(s). And the power class of the aggressor is the power class which a UE can support for this UL/DL configuration.
Answer 1: RAN4 confirms that the power class used in the new MSD capability signalling is the power class of the band combination consisting of the victim band and the aggressor band(s) with 1 or 2 bands in the UL. The aggressor can be the one UL band for MSD type of harmonic, harmonic mixing and cross-band isolation, or the 2 UL bands for MSD type of IMD for lower-MSD reporting in Rel-18.

Question 2)
RAN2 would like to point out that under the current UE capability signalling, the UE reports a power class per frequency band, per band combination and per band per band combination respectively (see the table below).
	UE capability parameter
	Applicability

	ue-PowerClass
ue-PowerClass-v1610
ue-PowerClass-v1700
	per frequency band

	powerClass
powerClass-v1610
	Per band combination

	ue-PowerClassPerBandPerBC-r17
	Per band per band combination



It was not clear to RAN2 which of the above power class types is relevant in the MSD capability signalling, and whether the choice of power class type can be dependent on the MSD type (e.g. whether the aggressor is a single band or two bands).

As explained for answer#1, the power class of the aggressor shall be determined by the power class of the underlying band combination assumed for lower-MSD reporting. It’s worth noting that the power class of a band combination with 2 bands in the DL and one band in the UL can be different from that of the band combination with the same DL but 2 bands in the UL.
On the other hand, the 2/3-band combinations assumed in the lower-MSD reporting may not be signalled to the network via BandCombination IE, since the UE may only report supported higher-order band combinations to reduce signalling overhead. Therefore, it’s not straightforward to say which power class capability parameter determines the power class of the aggressor.
Answer 2: The power class used in the new MSD capability signaling shall be determined by the power class of the underlying 2/3-band combination. More explicitly,
· For MSD type of harmonic, harmonic mixing and cross-band isolation, the power class is that for the band combination with the following DL/UL component(s):
· DL_bandA(victim)-bandB, UL_bandB(aggressor).
· For MSD type of IMD, the power class is that for the band combination with the following DL/UL components:
· DL_bandA(victim)-bandB, UL_bandA(aggressor)-bandB(aggressor) or 
· DL_bandA(victim)-bandB-bandC, UL_bandB(aggressor)-bandC(aggressor). 
Such band combinations may not be signaled via BandCombination IE by the UE. To avoid potential ambiguity, a UE shall include the necessary power class information in the lower-MSD capability reporting, which is in line with the essential information for lower-MSD capability as previously communicated to RAN2.

Question 3)
RAN2 would also like to point out that under the current UE capability signalling, the UE reports only a single power class per frequency band, per band combination and per band per band combination respectively. RAN2 therefore needs a clarification from RAN4 regarding the RAN4 text, what the “highest supported power class” and “other power classes” refer to.
The proposed answer is:
Answer 3: RAN4 clarifies that both “highest supported power class” and “other power classes” are the power classes which a UE can support for the band combinations as explained in answer#2. Relative to the “highest supported power class”, “other power classes” are intended for the lower power class(es) that the UE may fall back to. For example, if a UE supports PC2 for a band combination, “other power classes” means PC3.
3	Conclusion
The following observations are presented based on RAN4 and RAN2 agreements:
Observation 1: Based on RAN4 agreements, a UE supporting lowerMSD capability shall be able to report the lower-MSD class for the highest supported power class for the band combination. The reporting for lower power classes is optional and only executed upon receiving the request from NW/regulator. 
Observation 2: RAN2 confirms in the LS that power class is included in the lower MSD capability signalling.  And it is under consideration that lower-MSD classes for different power classes for the band combination are reported in response to the network enquiry, for which RAN4’s clarification is requested.
And we propose the following answers to RAN2’s questions:
Question 1)
It is not completely clear to RAN2 whether the power class that is supposed to signalled in the new MSD capability signalling is the power class of aggressor band(s) and/or victim band.
Answer 1: RAN4 confirms that the power class used in the new MSD capability signalling is the power class of the band combination consisting of the victim band and the aggressor band(s) with 1 or 2 bands in the UL. The aggressor can be the one UL band for MSD type of harmonic, harmonic mixing and cross-band isolation, or the 2 UL bands for MSD type of IMD for lower-MSD reporting in Rel-18.
Question 2)
RAN2 would like to point out that under the current UE capability signalling, the UE reports a power class per frequency band, per band combination and per band per band combination respectively (see the table below).
	UE capability parameter
	Applicability

	ue-PowerClass
ue-PowerClass-v1610
ue-PowerClass-v1700
	per frequency band

	powerClass
powerClass-v1610
	Per band combination

	ue-PowerClassPerBandPerBC-r17
	Per band per band combination



It was not clear to RAN2 which of the above power class types is relevant in the MSD capability signalling, and whether the choice of power class type can be dependent on the MSD type (e.g. whether the aggressor is a single band or two bands).
Answer 2: The power class used in the new MSD capability signaling shall be determined by the power class of the underlying 2/3-band combination. More explicitly,
· For MSD type of harmonic, harmonic mixing and cross-band isolation, the power class is that for the band combination with the following DL/UL component(s):
· DL_bandA(victim)-bandB, UL_bandB(aggressor).
· For MSD type of IMD, the power class is that for the band combination with the following DL/UL components:
· DL_bandA(victim)-bandB, UL_bandA(aggressor)-bandB(aggressor) or 
· DL_bandA(victim)-bandB-bandC, UL_bandB(aggressor)-bandC(aggressor). 
Such band combinations may not be signaled via BandCombination IE by the UE. To avoid potential ambiguity, a UE shall include the necessary power class information in the lower-MSD capability reporting, which is in line with the essential information for lower-MSD capability as previously communicated to RAN2.
Question 3)
RAN2 would also like to point out that under the current UE capability signalling, the UE reports only a single power class per frequency band, per band combination and per band per band combination respectively. RAN2 therefore needs a clarification from RAN4 regarding the RAN4 text, what the “highest supported power class” and “other power classes” refer to.
Answer 3: RAN4 clarifies that both “highest supported power class” and “other power classes” are the power classes which a UE can support for the band combinations as explained in answer#2. Relative to the “highest supported power class”, “other power classes” are intended for the lower power class(es) that the UE may fall back to. For example, if a UE supports PC2 for a band combination, “other power classes” means PC3.
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