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1 Introduction
WF on Power Class EN-DC was agreed in [1]. Later on an LS was sent to RAN2 on UE capability of EN-DC power class. Based on the WF, there were some discussion on the draft CR [3], however, due to the impact on the UE implementation, no agreement was reached. This paper further discuss the power class for EN-DC according to two newly proposed WI/SIs for EN-DC HUPE [4, 5]. 
2 Discussion

Agreements and discussion in Rel-15
In the agreed WF, the following EN-DC power classes with combination of LTE and NR power classes are supported. 
	Option
	EN-DC power class
	LTE power class
	NR Power class

	A
	PC3
	PC3
	PC3

	B
	PC2
	PC2
	PC3

	C
	PC2
	PC3
	PC2

	D
	PC3
	PC2
	PC3

	E
	PC3
	PC3
	PC2

	F
	PC2
	PC2
	PC2

	G
	PC3
	PC2
	PC2

	H
	PCX (>PC2)
	PC2
	PC2

	I
	PC2
	PC3
	PC3


Besides the per band UE power class, new power class for EN-DC was introduced in RAN2 specification and the default power class is PC3. 
BandCombinationList-v1540 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1540

BandCombination ::=                 SEQUENCE {

    bandList                            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters,

    featureSetCombination               FeatureSetCombinationId,

    ca-ParametersEUTRA                  CA-ParametersEUTRA                      OPTIONAL,

    ca-ParametersNR                     CA-ParametersNR                         OPTIONAL,

    mrdc-Parameters                     MRDC-Parameters                         OPTIONAL,

    supportedBandwidthCombinationSet    BIT STRING (SIZE (1..32))               OPTIONAL,

    powerClass-v1530                    ENUMERATED {pc2}                        OPTIONAL
From the spec perspective, the Rel-15 signalling design supports the power class options listed in the table above. However, from implementation point of view, the RAN4 spec only supports two options in Rel-15, i.e. option A (almost all Rel-15 defined EN-DC band combinations) and option I (intra-band DC_(n)41AA). 

During the discussion in Rel-15, companies had concern on option B to option H, one reason is that there is no clear market demand from operators for the time being and the other one is that it has huge impact on UE implementation. 

Progress in Rel-16
In Rel-16, two EN-DC HPUE related WI/SIs were established. One WI is specific to TDD+TDD ENDC [4] and the other SI is for TDD+FDD combination [5]. 
Whenever we talk about HPUE, SAR is an inevitable topic. In the TDD+TDD WI, it clearly described that “the objective of the work item is to specify the RF requirements for Power Class 2 EN-DC (1 LTE band (PC3) +1 NR band (PC3) with 1Tx).” For the synchronized TDD network, the SAR issue can be solved by limiting the duty cycle. While for the TDD+FDD EN-DC combinations, the SAR issue is more complicated especially for case 2 listed in the WID.  The table below is recopied from the SID [5]. The possible aspects of duty cycle, TDM pattern, power sharing, etc. should be studied under the SI. 
	
	EN-DC total power
	LTE maximum power
	NR maximum power

	Case 1
	26dBm
	23dBm
	23dBm

	Case 2
	26dBm
	23dBm
	26dBm


Consideration on release independent issue
In Rel-15, only intra-band EN-DC has PC2 EN-DC, and for each RAT, the power class is PC3. For inter-band EN-DC, PC3 (LTE) + PC3 (NR) to support PC2 EN-DC is feasible from implementation point of view, though there is no PC2 EN-DC is specified. However, to support PC2 in one of the RATs will definitely affect the UE architecture, not to say that some issues identified above should be studied firstly. Therefore, we think that 23dBm + 26dBm or 26dBm + 23dBm PC2 EN-DC should not be supported from Rel-15. 
The similar consideration can be extended to NR CA band combinations as well.
Proposal 1: It is proposed that only PC3 and PC2 EN-DC with 23dBm LTE + 23dBm NR can be release independent from Rel-15. 

Handling of specification

The draft CR based on WF for EN-DC power class has been discussed in [3], however, it was not agreed yet. It is our feeling that it is not appropriate to list all possible power class combinations in the specification. Release independence is one concern, and we think that not all power class combinations may be deployed. If some of them are introduced later, we can add them step by step in the specification as long as the content is the spec is described in a generic way and can be extended easily. Though we disagree to add all the power classes in the spec like CR in [3] did, approach used in the CR is acceptable for us. 
Proposal 2: Power class for EN-DC band combinations in the specification should be revised using a generic method. 

Proposal 3: Power class options should be added in the specification step by step once the corresponding combinations are proposed and requirements are finished. 

3 Conclusion

EN-DC power class in Rel-15 and Rel-16 has be overview in the paper. Some aspects related to power class are discussed and some proposals are proposed consequently as below:

Proposal 1: It is proposed that only PC3 and PC2 EN-DC with 23dBm LTE + 23dBm NR can be release independent from Rel-15. 

Proposal 2: Power class for EN-DC band combinations in the specification should be revised using a generic method. 

Proposal 3: Power class options should be added in the specification step by step once the corresponding combinations are proposed and requirements are finished. 
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