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1. Introduction
In RAN#82 meeting, the SI of study high power UE (power class 2) for EN-DC (1 LTE FDD band + 1 NR TDD band) for Rel-16 was approved [1]. In this contribution, we would like to initialize the discussion on the definition of high power UE for EN-DC.
The objectives of SI are as follows:

· Study how to introduce the new power class 2 (1 LTE FDD band + 1 NR TDD band) for EN-DC bands in Rel-16
· Study and define the power class for EN-DC under different power combination such as 23dBm LTE FDD+23dBm NR, 23dBm LTE FDD+26dBm NR.
	
	EN-DC total power
	LTE maximum power
	NR maximum power

	Case 1
	26dBm
	23dBm
	23dBm

	Case 2
	26dBm
	23dBm
	26dBm


Note: for case 1 and case 2, the duty cycles of NR TDD can be different.
· RAN4 study starts from case 1, but case 2 is not precluded.

· Study and define applicable scheme (UE Tx duty cycle) to prevent exceeding local regulatory limits such as SAR
· RF component reuse and sharing between power class 3 and power class 2 and for bands of similar frequency ranges shall be considered.  

· The example band combination for this study is DC_3A_n78n.
In this contribution, we would like to discuss the definition of power class for EN-DC high power UE.
2. Discussion

In the existing specification, i.e., TS38.101-3, the EN-DC power class is defined by the maximum output power for power class 2 and 3. The examples are provided below

-------------------------- Samples of definition of power class for EN-DC ---------------------------

Table 6.2B.1.1-1: Maximum output power for EN-DC (continuous sub-blocks)

	DC configuration
	Power class 2

(dBm)
	Tolerance

(dB)
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_(n)71AA
	
	
	23
	+2/-3

	DC_(n)41AA
	26
	+2/-21
	23
	+2/-21

	NOTE 1:
If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB


Table 6.2B.1.3-1: Maximum output power for inter-band EN-DC (two bands)

	EN-DC configuration
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_1A_n28A
	23
	+2/-3

	DC_1A_n40A
	23
	+2/-3

	DC_1A_n51A
	23
	+2/-3

	DC_1A_n77A
	23
	+2/-3


-------------------------- Samples of definition of power class for EN-DC ---------------------------

The disadvantage of the existing power class is that it cannot reflect the implementation of UE. In the current definition, there is no information about the maximum output power supported by either LTE only or NR only. There would be a number of ways for UE implementation to reach the maximum total output power, which corresponds to the different UE behaviour in terms of power control and the different performance. The PA and some RF components are different for each implementation. 
The network should know such information. So we propose to specify the power class for EN-DC high power UE by defining a combination of the maximum total output power, LTE maximum output power and NR maximum output power.
The example is provided as below, which is the similar to what RAN4 discussed previously.
Table 1: Example of the proposed definition of power class

	EN-DC configuration
	Power class 2 (dBm)
	Tolerance

(dB)

	
	EN-DC total power
	LTE max power
	NR max power
	

	DC_3A_n78A
	PC2 set 1
	26
	23
	23
	+2/-3

	
	PC2 set 2
	26
	23
	26
	+2/-3


The capability for signalling is specified in TS38.331 which is copied below.
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
}

As can be observed, if the definition followed the approach given in Table 1, the full information for the power class could not be reported to the network via Rel-15 power class capability signalling, which means that we could not distinguish PC2 set 1 and PC2 set 2 in Rel-15. Both should be mapped to one Rel-15 fallback mode for power class with the same UE behaviour. That fallback mode should be clarified in the specification.
When the fallback mode is specified as one of two PC2 sets in Table 1, the other one of capability could not be informed to Rel-15 network. Thus it would be meaningless to implement that one from Rel-15. Except for the fallback mode, the other sets of power class cannot be fully supported in the Rel-15 network.
In sum, our proposals are:

· Proposal 1: The power class for the EN-DC high power UE should be specified as a set of combination of EN-DC total power, LTE maximum power and NR maximum power in Rel-16.
· Proposal 2: The new power class capability signalling or the updated power class capability signalling should be specified.
· Proposal 3: When Rel-16 EN-DC high power UE operates in Rel-15 network, one set of fallback power class mode should be defined. 
3. Conclusions

In this contribution, we discussed the power class definition for the EN-DC high power UE. We have the following proposals:
· Proposal 1: The power class for the EN-DC high power UE should be specified as a set of combination of EN-DC total power, LTE maximum power and NR maximum power in Rel-16.
· Proposal 2: The new power class capability signalling or the updated power class capability signalling should be specified.
· Proposal 3: When Rel-16 EN-DC high power UE operates in Rel-15 network, one set of fallback power class mode should be defined. 
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