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1. Introduction
The power class ambiguity issue has been discussed for more than a year in RAN4 [1], and unfortunately RAN4 has not concluded the issue yet in spite of different attempts.
	· … as per 3GPP 38.101-1 v15.9.0 clause 6.2.1, if for an NR band UE reports as Power Class 2 (PC2) it shall meet PC2 requirements. But as per 3GPP TS 38.101-3 v15.9.0 sub-clause 6.1 states:
"...if UE indicates IE maxNumberSRS-Ports-PerResource = n2 in NR standalone operation mode,  the said UE shall meet the NR requirements for either power class 2 or power class 3 in EN-DC within FR1 if UE indicates IE maxNumberSRS-Ports-PerResource = n1 for EN-DC on this NR band."
· As Per section 6.2D.1 of 3GPP 38.101-1 v15.9.0:
" If UE is configured for transmission on single-antenna port, the requirements in clause 6.2.1 apply."
… the requirements for a UE configured in a particular way (see point a) the PC requirements are different in 38.101-1 v15.9.0 and 38.101-3 v.15.9.0. …


In our views, RAN4 cannot afford to spend more time on this issue, thus the issue should definitely be closed in this meeting. And in this contribution, we provide another potential way out.
2. Discussion
The ultimate origin of this issue comes from the facts below:  
1) An NR carrier may have different actual maximum output power under stand-alone mode and EN-DC mode
2) Unfortunately, there is only one power class capability signaling and the actual capability of the NR carrier in SA and EN-DC cannot be differentiated
The below table illustrates different cases in terms of signaled power class in SA mode, its implementation and the actual power class in EN-DC mode.
Table – 1  Cases for NR SA power class and actual maximum output power in EN-DC mode
	Case No.
	NR power class - standalone
	Actual power class of NR-leg in EN-DC
(Note: There is no signaling on this cap.)

	
	Signaled capability
	Achieved by
	

	#1
	PC2
	Single PA
	PC2

	#2
	PC2
	Single PA
	PC3

	#3
	PC2
	Dual PA (i.e., TxD)
	PC3

	#4
	PC3
	Single PA
	PC3

	#5
	PC3
	Dual PA (i.e., TxD)
	PC3



In Case #1/#4/#5, there is no issue because the signaled NR power class is the same as the actual power class in EN-DC mode. However, in Case #2 and #3, the signaled NR power class is different from that in EN-DC mode. This may lead to two issues:
Issue 1: Configured transmit power calculation should be based on the actual capability
Issue 2: Power class ambiguity as raised in the LS [1] 
For Issue 1, a consensus has been reached that it should be corrected, though there are two different ways to do it as in [2] and [3] for both intra-band and inter-band EN-DC:
· Solution #1 [2]: ∆PPowerClass,NR = 3 dB if the UE indicates power class 2 in the UE-NR-Capability but only complies with power class 3 as specified in clause 6.2.1 of [2] for the NR part of the configured EN-DC band combination; ∆PPowerClass,NR = 0 dB otherwise;
· Solution #2 [3]: ∆PPowerClass,NR = 3 dB for a power class 2 capable EN-DC UE in PCMAX_L,f,c,,NR if PPowerClass,NR is indicated a higher power class other than the default power class and IE [txDiversity-r16] is indicated by the UE; otherwise ΔPPowerClass,NR = 0 dB;
The difference between these two ways is whether or not to cite a capability IE introduced in a newer release, i.e., txDiversity-r16. In our views, even if we agree to introduce such a solution, it cannot resolve the issue completely since it only covers Case #3, not Case #2.
Observation 1: Referring to the capability introduced in a newer release, i.e., Solution #2, does not resolve the issue to have a correct transmit configured power calculation.
Actually, the reference to the new capability IE in the general description clause as in [4] does not cover Case 2 either as seen below.
	Unless otherwise stated, requirements for NR transmitter written in TS 38.101-1 [2] and TS 38.101-2 [3] apply and are assumed anchor agnostic. If UE indicates IE [Txdiversity] as defined in TS 38.331 [9], and UE indicates IE maxNumberSRS-Ports-PerResource = n2 in NR standalone operation mode,  the said UE shall meet the NR requirements for either power class 2 or power class 3 in EN-DC within FR1 if UE indicates IE maxNumberSRS-Ports-PerResource = n1 for EN-DC on this NR band. If UE do not indicate IE [Txdiversity] as defined in TS 38.331 [9], the UE shall meet NR requirements according to its power class in NR standalone operation mode. Requirements are verified under conditions where anchor resources do not interfere NR operation.



Observation 2: Reference to the new capability, i.e., txDiversity-r16 in the general description clause does not cover Case #2.
However, Solution #1 covers both Case #3 and Case #2, hence it would be a good candidate to resolve Issue 2.
Proposal 1: RAN4 to take Solution #1 to resolve Issue 2 (Correct configured transmit power calculation). 
For Issue 2, since it happens only in Case #2 and Case #3, the common question is that how we specify the requirements in terms of power class if the capability could be different under SA and EN-DC mode. One possible way out is that UE needs to comply the requirements corresponding to its actual capability in each mode.
Proposal 2: UE to comply the requirements corresponding to the actual capability in SA and EN-DC mode.
If this can be agreed, then we may revise the “root sentence” as the example below:
-------------------------------------------------------------------------------  
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Unless otherwise stated, requirements for NR transmitter written in TS 38.101-1 [2] and TS 38.101-2 [3] apply and are assumed anchor agnostic. Unless otherwise stated, if UE indicates IE maxNumberSRS-Ports-PerResource = n2 in NR standalone operation mode,  the said UE shall meet the NR requirements for either power class 2 or power class 3the actual power class capability in EN-DC within FR1 if UE indicates IE maxNumberSRS-Ports-PerResource = n1 for EN-DC on this NR band. Requirements are verified under conditions where anchor resources do not interfere NR operation.

3. Conclusion
In this paper, we have the following observations and proposals for the power class ambiguity issue:
Observation 1: Referring to the capability introduced in a newer release, i.e., Solution #2, does not resolve the issue to have a correct transmit configured power calculation.
Observation 2: Reference to the new capability, i.e., txDiversity-r16 in the general description clause does not cover Case #2.
Proposal 1: RAN4 to take Solution #1 to resolve Issue 2 (Correct configured transmit power calculation). 
Proposal 2: UE to comply the requirements corresponding to the actual capability in SA and EN-DC mode.
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