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1. Introduction

EN-DC band combinations have been defined with maximum output power according to power class 3 in Table 6.2B.1.3-1 in TS 38.101-3.  In the meantime, it has been agreed [1] that power class for FR1 EN-DC can be signaled as a UE capability on a per band combination basis.  This contribution proposes to allow power class 2 for the TDD EN-DC band combinations so that the signaling capability can be fully utilized.
2. Discussion

Maximum output power for EN-DC is defined by power class in Table 6.2B.1.3-1 (two bands) in 38.101-3.  The maximum output power is applicable for any transmission bandwidth within the aggregated channel bandwidth, measured as the sum of the output power at each UE antenna connector.  At the time of this writing, all 2-band inter-band EN-DC combinations have been specified with maximum output power according to power class 3.
Table 6.2B.1.3-1: Maximum output power for inter-band EN-DC (two bands)

	DC configuration
	
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_1A_n28A
	
	[23]
	[+2/-3]

	DC_1A_n77A
	
	[23]
	[+2/-3]

	DC_1A_n78A
	
	[23]
	[+2/-3]

	DC_1A_n79A
	
	[23]
	[+2/-3]

	DC_2A_n71A
	
	[23]
	[+2/-3]

	DC_3A_n7A
	
	[23]
	[+2/-3]

	DC_3A_n28A
	
	[23]
	[+2/-3]

	DC_3A_n77A
	
	[23]
	[+2/-3]

	DC_3A_n78A
	
	[23]
	[+2/-3]

	DC_3A_n79A
	
	[23]
	[+2/-3]

	DC_5A_n78A
	
	[23]
	[+2/-3]

	DC_7A_n28A
	
	[23]
	[+2/-3]

	DC_7A_n78A
	
	[23]
	[+2/-3]

	DC_8A_n77A
	
	[23]
	[+2/-3]

	DC_8A_n78A
	
	[23]
	[+2/-3]

	DC_8A_n79A
	
	[23]
	[+2/-3]

	DC_11A_n77A
	
	[23]
	[+2/-3]

	DC_11A_n78A
	
	[23]
	[+2/-3]

	DC_11A_n79A
	
	[23]
	[+2/-3]

	DC_18A_n77A
	
	[23]
	[+2/-3]

	DC_18A_n78A
	
	[23]
	[+2/-3]

	DC_18A_n79A
	
	[23]
	[+2/-3]

	DC_19A_n77A
	
	[23]
	[+2/-3]

	DC_19A_n78A
	
	[23]
	[+2/-3]

	DC_19A_n79A
	
	[23]
	[+2/-3]

	DC_20A_n28A
	
	[23]
	[+2/-3]

	DC_20A_n78A
	
	[23]
	[+2/-3]

	DC_21A_n77A
	
	[23]
	[+2/-3]

	DC_21A_n78A
	
	[23]
	[+2/-3]

	DC_21A_n79A
	
	[23]
	[+2/-3]

	DC_25A_n41A
	
	[23]
	[+2/-3]

	DC_26A_n77A
	
	[23]
	[+2/-3]

	DC_26A_n78A
	
	[23]
	[+2/-3]

	DC_26A_n79A
	
	[23]
	[+2/-3]

	DC_28A_n77A
	
	[23]
	[+2/-3]

	DC_28A_n78A
	
	[23]
	[+2/-3]

	DC_28A_n79A
	
	[23]
	[+2/-3]

	DC_38A_n78A
	
	N/A
	N/A

	DC_39A_n78A
	
	[23]
	[+2/-3]

	DC_39A_n79A
	
	[23]
	[+2/-3]

	DC_41A_n79A
	
	[23]
	[+2/-3]

	DC_42A_n77A
	
	N/A
	N/A

	DC_42A_n78A
	
	N/A
	N/A

	DC_42A_n79A
	
	[23]
	[+2/-3]

	DC_66A _n71A
	
	[23]
	[+2/-3]


It has also been agreed [1] that the power class for EN-DC can be signaled.  The way forward [1] is ambiguous about whether this capability is a mandatory signaling (shall be signaled) or is an optional signaling (may be signaled).  In either case, the power class table in 38.101-3 only accommodates PC3 at the moment and therefore does not support signaling of any other power class.  The power class options are shown below
	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


Moreover, the signaling capability was agreed to be per band combination based.  Therefore, it is necessary to add applicability of PC2 to the EN-DC maximum output power table to enable power class options B, C, F, and I.  For LTE TDD, PC2 is already defined with the appropriate side conditions on frame configurations.  For NR TDD a mechanism to signal maximum uplink duty cycle has been agreed to enable PC2 transmission [2] for TDD bands.  Therefore, it is proposed that TDD EN-DC combinations be specified to allow for PC2 maximum output power.  These include DC_38A-n78A, DC_39A-n78A, DC_39A_n79A, DC_41A_n79A, DC_42A_n77A, DC_42A_n78A, and DC_42A_n79A [3].  
Including PC2 in the maximum output power table, however, is not sufficient if other band-specific requirements are incomplete.  In particular, if an EN-DC configuration requires A-MPR, then the inclusion of PC2 would require additional evaluation.  Of course, band-independent requirements such as MPR must be defined generally for PC2 with EN-DC so are assumed to be completed regardless of the particular combination.  Also, reference sensitivity may be impacted due to higher transmitter noise or receive IM2 at higher Tx power levels.  However, in each of these cases, it is the prospect of higher power in a single carrier that may trigger additional specification (i.e., A-MPR for PC2 in the single carrier).  The fact that PC2 is supported in the EN-DC configuration for inter-band combinations does not appear to require additional specification of A-MPR or reference sensitivity.  An exception to this may arise for band combinations where there is interaction between the two carriers.  For example, if there are intermodulation products generated between the two carriers, these would not be reflected in single carrier specifications and would therefore need to be treated separately in the EN-DC requirements.  Generally, IM products are less relevant for inter-band EN-DC combinations since filtering is generally available and IM products would typically land at large frequency offsets away from the two bands.  The same may not be true for intra-band combinations where additional consideration for EN-DC may be necessary compared to single carrier.
2.1. Proposal

It is proposed in [4] to define a 26 dBm PC2 maximum output power option for the 2-band inter-band TDD EN-DC combinations in 38.101-3.  The tolerance can be maintained at +2/-3 dB. 
3. Conclusion

Power class 2 is proposed to be defined for 2-band inter-band EN-DC combinations as an option.  Although the EN-DC power class was agreed to be signaled, unless the PC2 is defined in the specification for the EN-DC combination, it is not possible for the UE to support this power level even if the signaling supports it.
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