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Introduction
The issue of EN-DC power class was not discussed too much in last meeting and the option in the WF [1] it to wait for the reply LS from RAN2 on the capability for TxD. 
RAN2 confirmed in the reply LS in [2] the TxD can be supported from Rel-15 via release-independent manner. Though TxD can be supported from Rel-15, but the capability may not be relevant directly with the EN-DC power class issue left for Rel-15. Actually the power class capability for NR part in the EN-DC combination is the main issue faced by RAN4. If the capability of powerClassNRPart-r16 can also be supported similar to TxD via early implementation method, then the issue can be solved totally. 
According to the RAN#88e agreement [1], new power class powerClassNRPart-r16 was introduced into RAN2 specification. But we didn't get confirmation for this capability. Therefore, we need to consider the alternative solution. 
The ambiguity of EN-DC power class rooted from UE implementation architecture caused some confusion in other groups. With the progress for Rel-16, some clarification to respond the LS from RAN5 is necessary. It is noted that the solutions on EN-DC power class ambiguity for Rel-15 and Rel-16 are different, and to address the power class issue for Rel-15 spec, two options to changes the Pcmax requirement were discussed in previous RAN4 meetings. 
In last RAN4 meeting, CR for introduction of indicating TxD capability as a condition for applicability of the PC3 requirements was endorsed, which should be reflected in the condition for ∆PPowerClass,NR as well. 
This contribution provides further consideration on EN-DC power class, and draft LS is provided for RAN5.
Discussion
The EN-DC power class issue is related to UE implementation. 
It is understandable that for a PC2 UE with 2x23dBm implementation, considering the 1Tx from E-UTRA side, only 1Tx 23dBm could be available for the NR band in EN-DC band combination. Thus the power class reported per NR band may not reflect the UE capability accurately. 
Rel-15 solution: clarification in TS 38.101-3
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 3 in EN-DC within FR1 if UE indicates IE maxNumberSRS-Ports-PerResource = n1 for EN-DC on this NR band.
The description was revised in an endorsed CR in [6], now it says:
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-r16] as defined in TS 38.331 [9], Unless otherwise stated, ifand 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-r16] 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.

Rel-16 solution: introduce new signaling
New signaling was introduced in RAN2 specification.
BandCombination-v1610 ::=          SEQUENCE {
    bandList-v1610                      SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters-v1610  OPTIONAL,
        ca-ParametersNR-v1610               CA-ParametersNR-v1610                  OPTIONAL,
        ca-ParametersNRDC-v1610             CA-ParametersNRDC-v1610                OPTIONAL,
        powerClass-v1610                    ENUMERATED {pc1dot5}                   OPTIONAL,
        powerClassNRPart-r16                ENUMERATED {pc1, pc2, pc3, pc5}        OPTIONAL,
        featureSetCombinationDAPS-r16       FeatureSetCombinationId                OPTIONAL,
        mrdc-Parameters-v1620               MRDC-Parameters-v1620                  OPTIONAL
}
From implementation point of view, there is no big difference for a Rel-16 UE or a Rel-15 UE for this specific case. 
To enable the Rel-15 in the specification, it still needs some changes on Pcmax requirement, which was already mentioned in the RAN5 LS, i.e. how to use PCMAX_L,f,c,,NR for a Rel-15. 
Two alternatives were discussed in [2][3]. 
Alt 1: set the low bound of Pcmax based on the lower power class could be supported by UE implementation, and no UE declaration is needed
-	∆PPowerClass,NR = 3 dB for a power class 2 capable EN-DC UE in PCMAX_L,f,c,,NR if PPowerClass,NR is indicated as power class 2 or power class 1.5; otherwise ΔPPowerClass,NR = 0 dB;
Alt 2: determine the low bound of Pcmax based on UE implementation declaration 
-	∆PPowerClass,NR = 3 dB if the UE indicates power class 2 by UE-NR-Capability but only complies with power class 3 for the NR part of the EN-DC band combination configured; otherwise ∆PPowerClass,NR = 0 dB;
As there is no corresponding capability defined as that in Rel-16, it’s always ambiguous for the applied requirement. The main issue is that UE may fail the test without appropriate requirements rather than the PHR reporting. Whether the UE can configure the Pcmax properly based on declaration by the UE is still ambiguous for the network, which results the value unpredictable by the network. 
It is also noticed that PC1.5 is also release independent from Rel-15, for which 26+26dBm implementation is a common assumption. In other words, in EN-DC mode, it can only support a lower power class. 
To address the test issue, if it’s not possible to indicate the power class clearly, the better way in our view is to use the lower possible power class to decide PCMAX_L,f,c,,NR . Therefore, our preference is Alt 1.
Observation 1: Without a power class to indicate the difference between SA and NSA for the NR band, it’s ambiguous which power class would be used for PCMAX_L,f,c,,NR , consequently, UE may fail the Pcmax test for the NR part in an EN-DC band combination. 

Observation 2: The main issue of Pcmax identified by RAN5 is to address the measurement problem.

Proposal: It is proposed to adopt the method to set a lower bound for PCMAX_L,f,c,,NR if PPowerClass,NR is indicated as a higher power class rather than the default power class.
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1. Overall Description:
RAN4 would like to thank RAN5 for the LS on requirements related to Power Class 2 EN-DC. For the difference of power class handling between Rel-15 and Rel-16 specifications, RAN4 would like to provide some background information. 

In Rel-16, unlike Rel-15 using clarification in the specification to allow UE to meet either PC2 or PC3 requirements, new power class was introduced for the NR part (single NR band or intra-band NR CA) of the MR-DC band combination in addition to the indicated power class for the MR-DC band combination.

Though the solutions of handling Rel-15 and Rel-16 EN-DC power class issue are different, RAN4 sees no difference from UE implemenation perspective for these two releases. 
Regarding the questions raised by RAN5, the following clarifications are provided:

1. Clarify the definitions of PPowerClass and PPowerClass, EN-DC, and if these parameters are identical to the UE signalled power class for NR and EN-DC respectively
Answer: In RAN4 specification, PPowerClass,NR is the nominal UE power of the power class that the UE supports for the NR band of the EN-DC combination, which could be different from the power class for NR band reported by the UE for the SA mode, but no specific power class is defined to distinguish the difference in Rel-15. While PPowerClass, EN-DC is the nominal UE power of the power class that the UE supports for the EN-DC combination.

2. [bookmark: OLE_LINK10][bookmark: OLE_LINK11]How to evaluate PCMAX_L,f,c,,NR in the scenario indicated in the Overall Description for Rel-15.
Answer: Since the UE capability of powerClassNRPart-r16 is not introduced in Rel-15, it cannot indicate PCMAX_L,f,c,,NR clearly if the power class is different for the NR band between NR SA and EN-DC combination. To solve the issue, ∆PPowerClass,NR can be utilized to reflect the power class difference for the NR part in different cases, i.e. ∆PPowerClass,NR can be set to 3 dB for a power class 2 capable EN-DC UE in PCMAX_L,f,c,,NR if PPowerClass,NR is indicated as a higher power class than the default power class and IE [txDiversity-r16] is indicated by the UE, otherwise ΔPPowerClass,NR = 0 dB.


2. Actions:
To RAN5:
ACTION: RAN4 respectfully asks RAN5 to the above information into consideration on requirement for Power Class 2 EN-DC in Rel-15 specification.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN4 Meeting#101-e                      Nov 2021									  E-meeting
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