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Introduction
This paper addresses three question enclosed in RAN2 LS of [1].
Discussion
Question 1
The question 1 is as follows.
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The power class to be signalled is powerClass-v1530 or powerClass-v1610 for an associated CA configuration including aggressor band(s) and victim band. 
Question 2
The question 2 is as follows.
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As discussed in section 2.1, the relevant Power Class capability is powerClass-v1530 or powerClass-v1610.
Question 3
The question 3 is as follows. 
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At least it is not clear for us what the exact RAN2’s concern is. Thus, we share the original intention of RAN4 request and discuss probably expected RAN2’s concern with consideration of RAN2 CR of [2].
The original intention of RAN4 request
There are three hierarchies in terms of Power Class(PC) for band combinaiton.
· PC1.5: powerClass-v1610
· PC2: powerClass-v1530
· PC3 (default power class): No indication of any of the powerClass-v1530 and powerClass-v1610
In addition, MSD requirements are specified per band combination per power class. It means an MSD for certain MSD type with order may have three different values depending on each power class. Hence, there are following 7 cases for a band combination with lower MSD capabilities dependinf on what UE supports as lower MSD capability and/or how the network request the UE to report lower MSD capability for “other power class” other than that for the highest power class.
Table 1: Expected lower MSD capability depending on what a UE supports and what NW requests
	[bookmark: _Hlk148637733]Case
	The highest PC
(indicated or absent)
	Supported Lower 
MSD and PC
	NW request 

	
	
	
	Default
(No PC request)
	PC2
	PC3

	1
	1.5
	MSD for PC1.5
	YES
	YES
	YES

	2
	1.5
	MSD for PC1.5
	YES
	YES
	YES

	
	
	MSD for PC2
(No explicit PC indication)
	
	YES
	

	3
	1.5
	MSD for PC1.5
	YES
	YES
	YES

	
	
	MSD for PC2
(No explicit PC indication)
	
	YES
	

	
	
	MSD for PC3
(No explicit PC indication)
	
	
	YES

	4
	1.5
	MSD for PC1.5
	YES
	YES
	YES

	
	
	MSD for PC3
(No explicit PC indication)
	
	
	YES

	5
	2
	MSD for PC2
	YES
	YES
	YES

	6
	2
	MSD for PC2
	YES
	YES
	YES

	
	
	MSD for PC3
(No explicit PC indication)
	
	
	YES

	7
	3 (PC is absent)
	MSD for PC3
	YES
	YES
	YES


Regarding the column in Table 1, MSD for the highest power class corresponds to MSD in green and that for “other power classes” corresponds to MSD in yellow. It is noted that power class(es) for lower MSD capability for “other power classes” is not explicitly indicated since these power class(es) is a fallback(s) of the highest power class. What RAN4 agreed means as follows in our understanding.
Suppose there are seven UEs (Case 1 - 7) under a network, where UE 1 supports case 1 for a band combination and UE2 supports case 2 for the same band combination and so on.
If the network doesn’t explicitly request the UEs to report lower MSD capabiltiies for “power class 2 and/or 3”, then, the UE1, 2, 3 and 4 indicates lower MSD for PC1.5 (the highest), the UE 5 and 6 indicates lower MSD capabilties for PC2 and the UE3 indicates those for PC3 as shown in the 4th column.
If the network explicitly requests the UE to report lower MSD capabiltiies, e.g., for PC2, then, the UE 2 and 3 will indicates lower MSD capabiltiies for PC1.5 as well as those for PC2. The other UEs will indicate lower MSD capabilities for the highest power class only as shown in the 5th column. An exmple of request of PC3 by NW is shown in 6th column.
How the network to request the UEs to report lower MSD capabilties for “other power class” has some different flavors. For example, the network may ask “the other power classes”, then, UEs will indicates lower MSD capabilties for respective power classes, i.e., the UE 2, 3, 4 or 5 will indicates all the lower MSD capabilties for all the power classes that they support. In our understanding, it is up to RAN2 to design the exact unless RAN4 receives a clarification by RAN2.
What it is not clear in the question 3 by RAN2 is why they suddenly refer to power class per band, per band combination, per band per band combination. The above original RAN4’s agreement is irrelevant to the question. Possibly expected concern raised by RAN2 is discussed in the next section.
Possibly expected concern/issue by RAN2
According to the CR of [2], a possible per victim basis signalling structure is as follows.
}

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
}
-- TAG-RF-PARAMETERS-STOP
Let’s assume that UL CA_n2A-n77A, which indicates powerClass = PC2 (= total power from the two bands) as band combination. Also assume that ue-PowerClass for n1 is PC3 and ue-PowerClass for n77 is PC2, respectively. The child configurations are as follows.
Table 2: Possible supported Lower MSD capability for powerClas = PC2 UL CA
	Case
	DL CA configuration
	UL CA configuration
	Power Class

	1-1
	CA_n2A-n77A
	CA_n2A-n77A
	2

	1-2
	CA_n2A-n77A
	n2
	3
If powerClass for CA_n1A-n77A > ue-PowerClass for n2, tue-PowerClass determins the achievable power for n2. Othewise, powerClass determins it for n2.

	1-3
	CA_n2A-n77A
	n77
	2
If powerClass for CA_n2A-n77A > ue-PowerClass for n77, ue-PowerClass determins the achievable power for n77A. Othewise, powerClass determins it for n77A.


In the above example, the highest power class for e.g., MSD for IMD2 due to two bands into n2, MSD for 2nd harmonic due to n2 into n77 and MSD for harmonic mixing due to n77 into n2 are PC2, PC3 and PC2, respectively. Accordingly, the UE can indicate lower MSD capability in a following manner. Note that the signalling below is not accurate but rather abstracted.
Victim band = n2 under BandNR
a) PC2 IMD2 due to n2+n77 into n2
LowerMSD-r18 #1 for IMD2{
	aggressorband1-r18				n2																
	aggressorband2-r18				n77,
	msdType-r18						IMD2
	msdPowerClass-r18				pc2
	msdClass-r18			classII
}
b) PC2 harmonic mixing due to n77 into n2
LowerMSD-r18 #2 for harmonix mixing{
	aggressorband2-r18				n77,
	msdType-r18						harmonic mixing
	msdPowerClass-r18				pc2
	msdClass-r18			classII
}
Victim band = n77 under BandNR
c) PC3 harmic due to n2 into n77
LowerMSD-r18 #1 for harmonic {
	aggressorband2-r18				n2,
	msdType-r18						harmonic
	msdPowerClass-r18				pc3
	msdClass-r18			classII
}
Then, a question arises that whether or not the last MSD capability, i.e., harmonic into n77, should be reported if a network doesn’t request a specific power class.
In addition, if the UE also supports lower MSD capabilities for PC3 for CA_n2A-n77A, followings also can be supported.
Table 3: Possible supported Lower MSD capability for PC3 UL CA
	Case
	DL CA configuration
	UL CA configuration
	Power Class

	2-1
	CA_n2A-n77A
	CA_n2A-n77A
	3

	2-2
	CA_n2A-n77A
	n2
	3
Since CA_n1A-n77A ≤ ue-PowerClass for n2, powerClass determins it for n2.
This is the same as case 2 in Table 2.

	2-3
	CA_n2A-n77A
	n77
	3
Since CA_n1A-n77A ≤ ue-PowerClass for n2, powerClass determins it for n78.


Hence, the same UE would indicate followings as well if PC3 is requested by NW.
Victim band = n2 under BandNR
d) PC3 IMD2 due to n2+n77 into n2
LowerMSD-r18 #1 for IMD2{
	aggressorband1-r18				n2																
	aggressorband2-r18				n77,
	msdType-r18						IMD2
	msdPowerClass-r18				pc3
	msdClass-r18			classI
}
e) PC3 harmonic mixing due to n77 into n2
LowerMSD-r18 #2 for harmonix mixing{
	aggressorband2-r18				n77,
	msdType-r18						harmonic mixing
	msdPowerClass-r18				pc3
	msdClass-r18			classI
}
Victim band = n77 under BandNR
NONE(this is covered by CA_n2A-n77A for PC2)
Overall, the key UE capability is powerClass for a band combination. Possible highest power classes with MSD types like harmonic for DL CA can be derived from the following rule writtein in powerClass in TS38.306.
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The challenge is if, for example, we refer to powerClass = PC2 for case 1-1 for dual UL CA, power class for b) and c) are derived after the process of taking min {ue-PowerClass for n2 or n77, powerClass for CA_n2A-n77A}. Then, it is quite challenging for RAN4 to explain this mechanisms to RAN2 and for RAN2 to utilize that information in practice. In addition, as signalling design, it is also possible for the UE to signal e.g., DL_CA_n2A-n77_UL_n77 with powerClass. Hence, it is quite complicated to refer to these existing capabilities. Since RAN2 is going to specify msdPowerClass-r18 as a field under LowerMSD-r18, it is even easier to say that UE indicates lower MSD capability for a MSD type with the highest supported msdPowerClass-r18 per victim per aggressor(s).
If we go with this, with the example of CA_n2A-n77A, the UE indicates a), b) and c) as default. d) and e) are reported if PC3 is explicitly requested by the network.
Proposal: Consider that the reference of the highest power class is the highest msdPowerClass-r18 in R2-2310735 among lower MSD capabilities (if multiple lower MSD with different msdPowerClass-r18 is supported by a UE) for the same per MSD type per aggressor(s) per victim.  
Conclusion
Proposal: Consider that the reference of the highest power class is the highest msdPowerClass-r18 in R2-2310735 among lower MSD capabilities (if multiple lower MSD with different msdPowerClass-r18 is supported by a UE) for the same per MSD type per aggressor(s) per victim.  
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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.
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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 per frequency band
ue-PowerClass-v1610

ue-PowerClass-v1700

powerClass Per band combination

powerClass-v1610

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).
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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.
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powerClass, powerClass-v1610 BC No N/A FR1
Indicates power class the UE supports when operating according to this band only
combination. If the field is absent, the UE supports the default power classIfthis
power class is higher than the power class that the UE supports on the individual
bands of this band combination (ve-PowerClass in BandNR), the latter determines
maximum X poweravailable’in'each'band, The UE sets the power class
parameter only in band combinations that are applicable as specified in TS 38.101-
1[2] and TS 38.101-3 [4]. This capability is not applicable to IAB-MT.




