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1. Introduction
[bookmark: OLE_LINK13]In RAN4#105, RAN4 discussed the reply LS to R4-2218009/R2-221103 on the newly introduced capability IE ue-PowerClassPerBandPerBC-r17, where two questions from RAN2 to RAN4 were raised:
	1) Whether R4 16-8 is applicable to only inter-band CA?
2) What is the interaction between R4 16-8 and the existing power class capabilities (i.e. ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClassNRPart-r16 (if R4 16-8 is also applicable to the cases other than inter-band CA) and powerClass/powerClass-v1610) ?



However, due to different understanding on the legacy UE behaviors when the new IE is absent, in particularly, how to align the understanding on the possible ambiguity existing in RAN4 specs related to power class capabilities, the reply LS was not agreed eventually.
In this contribution we provide our views and propose the corresponding reply LS as appendix.
2. Discussion
2.1 Overview of power class related capabilities
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Fig. 1, UE capabilities related to power class
Fig. 1 shows UE capabilities related to power class for operation in single band and band combination respectively.
For the sake of simplicity and without ambiguity, we denote 
· “Single Band Power Class” as power class IEs (ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-v1700) in BandNR where operating in a single band mode,
· “Component Band Power Class” as the actual functioning power class of a component band in a band combination, derived according to some rules,
· “Band Combination Power Class” as “powerClass-v1530/powerClass-v1610” indicated in BandCombination. 
Before the introduction of the new IE “ue-PowerClassPerBandPerBC-r17” is introduced, a UE derives its Component Band Power Class for each component band in a band combination according to both Band Combination Power Class and Single Band Power Class:
· When Band Combination Power Class is higher than the Single Band Power Class of a component band: with the help of RAN2 specs TS 38.306, the Component Band Power Class is the Single Band Power Class of this band. This is obvious since a higher Band Combination Power Class cannot change the power availability of its component band.
	powerClass, powerClass-v1610
Indicates power class the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available 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.
	BC
	No
	N/A
	FR1 only



· When Band Combination Power Class is lower than the Single Band Power Class of a component band: how the Component Band Power Class is derived is not clear, although implicitly it should be no higher than Band Combination Power Class. 
Observation 1: In current RAN4 specs, there are still ambiguities related to the actual functioning power class of a band in a band combination.

[bookmark: OLE_LINK11]2.2 Answer to Question 1
The new IE “ue-PowerClassPerBandPerBC-r17” is intended for inter-band CA only, not for inter-band EN-DC. However, there may be one case applicable where a band combination consisting of only one band operating in intra-band non-contiguous CA. In this case, if the new IE “ue-PowerClassPerBandPerBC-r17” is present, then all contiguous frequency blocks within the same band should be present and identical, otherwise all absent. 
Therefore, the answer to Question 1 would be:
Proposal 1: Answer to Question 1 as Though the R4 16-8 is only for inter-band CA, it can be also applicable for a band combination consisting of a single band operated in intra-band non-contiguous CA mode. In this case, the R4 16-8 of all contiguous frequency blocks within the same band should be either absent, or present with identical values. 
2.3 Answer to Question 2
As illustrated in Fig. 1, there could be different operations for a band combination, where:
· Case 1: the new IE “ue-PowerClassPerBandPerBC-r17” of each component bands of a band combination is present.
· Case 2: the new IE “ue-PowerClassPerBandPerBC-r17” of some component bands of a band combination is present but absent for the other component bands.
· Case 3: the new IE “ue-PowerClassPerBandPerBC-r17” of all component bands. 
This requires Component Band Power Class for each component band is derived independent from each other. Moreover, the introduction of CA-ParametersNR-v1720:: higherPowerLimit-r17 makes the situation a bit more complicated.
	Band Combination Power Class
	Single Band Power Class
	New IE ue-PowerClassPerBandPerBC-r17
	Functioning Component Band Power Class

	PC X
	PC X
	Absent
	PC X

	PC X
	PC Y ( < PC X), i.e., higher power class for the band combination  
	Absent
	PC Y

	PC X
	PC Y ( > PC X), i.e., lower power class for the band combination  
	Absent
	· If higherPowerLimit-r17 is absent, the lower PC X applies
· If higherPowerLimit-r17 is present, PC Y applies

	

	PC X
	PC X
	PC X
	PC X

	PC X
	PC X
	PC Z (<PC X)
	PC Z

	PC X
	PC X
	PC Z (>PC X)
	· If higherPowerLimit-r17 is absent, the lower PC X applies
· If higherPowerLimit-r17 is present, PC Z applies

	

	PC X
	PC Y (< PC X)
	PC Y
	PC Y

	PC X
	PC Y (< PC X)
	PC Z (<PC Y)
	PC Z

	PC X
	PC Y (< PC X)
	PC Z (>PC Y)
	PC Y

	

	PC X
	PC Y (> PC X)
	PC Y
	PC Y

	PC X
	PC Y (> PC X)
	PC Z (<PC Y)
	PC Z

	PC X
	PC Y (> PC X)
	PC Z (> PC Y)
	PC Y



From the above table, we could observe that:
Observation 2: Single Band Power Class always represents the maximum output power availability of Component Band Power Class. 
[bookmark: _Hlk125371318]Observation 3: Without indication of R4 16-8, Component Band Power Class is capped to the minimum of {Band Combination Power Class, Single Band Power Class} if higherPowerLimit-r17 is absent, otherwise Single Band Power Class applies if Single Band Power Class is higher than Band Combination Power Class.
Observation 4: With the indication of R4 16-8, if higherPowerLimit-r17 is absent, the Component Band Power Class is capped to the minimum of {Band Combination Power Class, Single Band Power Class, R4 16-8}, otherwise Component Band Power Class is set to the minimum of { R4 16-8, Single Band Power Class}.
Therefore, we propose the answer to Question 2 as:
Proposal 2: Answer to Question 2 as: 
· ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 always represents the maximum output power availability of each component band in a band combination, and 
· if ue-PowerClassPerBandPerBC-r17 is absent, the actual functioning power class of each component band is capped to the minimum of {powerClass/powerClass-v1610, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700} if higherPowerLimit-r17 is absent, otherwise, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 applies if it is higher than powerClass /powerClass-v1610, and 
· if ue-PowerClassPerBandPerBC-r17 is present, the actual functioning power class of each component band is capped to the minimum of {powerClass/powerClass-v1610, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, ue-PowerClassPerBandPerBC-r17} if higherPowerLimit-r17 is absent, otherwise, the minimum of {ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, ue-PowerClassPerBandPerBC-r17} applies.
· The existing powerClassNRPart-r16 represent the power class of the NR band in an EN-DC band combination, since the R4 16-8 does not apply to EN-DC/NE-DC, powerClassNRPart-r16 is independent from the R4 16-8.

3. Conclusion
In this contribution we have the following observations and proposals for the new IE ue-PowerClassPerBandPerBC-r17:
Observation 1: In current RAN4 specs, there are still ambiguities related to the actual functioning power class of a band in a band combination.
Observation 2: Single Band Power Class always represents the maximum output power availability of Component Band Power Class. 
Observation 3: Without indication of R4 16-8, Component Band Power Class is capped to the minimum of {Band Combination Power Class, Single Band Power Class} if higherPowerLimit-r17 is absent, otherwise Single Band Power Class applies if Single Band Power Class is higher than Band Combination Power Class.
Observation 4: With the indication of R4 16-8, if higherPowerLimit-r17 is absent, the Component Band Power Class is capped to the minimum of {Band Combination Power Class, Single Band Power Class, R4 16-8}, otherwise Component Band Power Class is set to the minimum of { R4 16-8, Single Band Power Class}.
Proposal 1: Answer to Question 1 as Though the R4 16-8 is only for inter-band CA, it can be also applicable for a band combination consisting of a single band operated in intra-band non-contiguous CA mode. In this case, the R4 16-8 of all contiguous frequency blocks within the same band should be either absent, or present with identical values.
Proposal 2: Answer to Question 2 as: 
· ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 always represents the maximum output power availability of each component band in a band combination, and 
· if ue-PowerClassPerBandPerBC-r17 is absent, the actual functioning power class of each component band is capped to the minimum of {powerClass/powerClass-v1610, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700} if higherPowerLimit-r17 is absent, otherwise, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 applies if it is higher than powerClass /powerClass-v1610, and 
· if ue-PowerClassPerBandPerBC-r17 is present, the actual functioning power class of each component band is capped to the minimum of {powerClass/powerClass-v1610, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, ue-PowerClassPerBandPerBC-r17} if higherPowerLimit-r17 is absent, otherwise, the minimum of {ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, ue-PowerClassPerBandPerBC-r17} applies.
· The existing powerClassNRPart-r16 represent the power class of the NR band in an EN-DC band combination, since the R4 16-8 does not apply to EN-DC/NE-DC, powerClassNRPart-r16 is independent from the R4 16-8.
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1	Overall description
RAN4 would like to respectfully thank RAN2 for the below questions on newly power class per band per band combinations:
1) Whether R4 16-8 is applicable to only inter-band CA?
2) What is the interaction between R4 16-8 and the existing power class capabilities (i.e. ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClassNRPart-r16 (if R4 16-8 is also applicable to the cases other than inter-band CA) and powerClass/powerClass-v1610)?
RAN4 discussed the above two questions in RAN4#105 and reached a consensus on the answers to these two questions:
Answer to Question 1):
Though the R4 16-8 is only for inter-band CA, it can be also applicable for a band combination consisting of a single band operated in intra-band non-contiguous CA mode. In this case, the R4 16-8 of all contiguous frequency blocks within the same band should be either absent, or present with identical values.	 
Answer to Question 2):
The interaction between the existing power class capabilities and the R4 16-8 can be shown as:
· ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 always represents the maximum output power availability of each component band in a band combination, and 
· if ue-PowerClassPerBandPerBC-r17 is absent, the actual functioning power class of each component band is capped to the minimum of {powerClass/powerClass-v1610, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700} if higherPowerLimit-r17 is absent, otherwise, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 applies if it is higher than powerClass /powerClass-v1610, and 
· if ue-PowerClassPerBandPerBC-r17 is present, the actual functioning power class of each component band is capped to the minimum of {powerClass/powerClass-v1610, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, ue-PowerClassPerBandPerBC-r17} if higherPowerLimit-r17 is absent, otherwise, the minimum of {ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, ue-PowerClassPerBandPerBC-r17} applies.
· [bookmark: _Hlk125371685]The existing powerClassNRPart-r16 represent the power class of the NR band in an EN-DC band combination, since the R4 16-8 does not apply to EN-DC/NE-DC, powerClassNRPart-r16 is independent from the R4 16-8. 
2	Actions
To TSG RAN WG2 
ACTION: 	RAN4 respectfully asks RAN2 to consider the above response from RAN4 in the signalling design for power class per band per band combination.

3	Dates of next TSG RAN WG #4 meetings
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]TSG-RAN WG4 Meeting #106-bis-e	April 17th - 26th, 2023             E-meeting
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