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1
Introduction
The issue has been raised a couple of times that some believe that for UL CA power class is not indicated sufficiently[1] [2]. In [2] it was proposed to replace the current power classes for EN-DC (Power Class 3 and power class 2) with 9 different EN-DC power class options. It would have required significant changes to RAN2 signaling and most companies weren’t convinced for the need for this change, so the CR was noted. 
The document discusses some of the issues related to the power classes for EN-DC.
2
Discussions
2.1
Power Class Capability Signaling
The UE can indicate the power class that it supports for each band and for each band combination. 

Table 1: Power classes for EN-DC

	EN-DC power class option
	EN-DC power class

(dBm)
	EN-DC PC Signalled
	E-UTRA power class (dBm)
	E-UTRA PC Signalled
	NR power class (dBm)
	NR PC signalled

	A
	23
	PC3
	23
	PC3
	23
	PC3

	B
	26
	PC2
	26
	PC2
	23
	PC3

	C
	26
	PC2
	23
	PC3
	26
	PC2

	D
	23
	PC3
	26
	PC2
	23
	PC3

	E
	23
	PC3
	23
	PC3
	26
	PC2

	F
	26
	PC2
	26
	PC2
	26
	PC2

	G
	23
	PC3
	26
	PC2
	26
	PC2

	H
	FFS
	FFS
	26
	PC2
	26
	PC2

	I
	26
	PC2
	23
	PC3
	23
	PC3


This table shows that the existing signaling enables the UE to inform the network of what power classes it supports for the E-UTRA band, NR band and EN-DC combination, so there is no need to change the signaling.

Observation 1: The existing UE power class capability signaling is sufficient to cover all the EN-DC power class options. 

2.2
A-MPR for different Power Class Options
The next issue that needs to be addressed is if the A-MPR definitions are sufficient to handle all the power class options.
Table 1: Power classes for EN-DC

	EN-DC power class option
	E-UTRA power class 
	E-UTRA A-MPR
	NR power class
	NR A-MPR power class
	EN-DC power class


	Potential EN-DC A-MPR power class
	Needed for B41/n41*

	A
	PC3
	PC3
	PC3
	PC3
	PC3
	APC333
	Yes

	B
	PC2
	PC2
	PC3
	PC3
	PC2
	APC232
	Yes

	C
	PC3
	PC3
	PC2
	PC2
	PC2
	APC322
	No

	D
	PC2
	PC2
	PC3
	PC3
	PC3
	APC233
	No

	E
	PC3
	PC3
	PC2
	PC2
	PC3
	APC323
	No

	F
	PC2
	PC2
	PC2
	PC2
	PC2
	APC222
	Yes

	G
	PC2
	PC2
	PC2
	PC2
	PC3
	APC223
	No

	H
	PC2
	PC2
	PC2
	PC2
	FFS
	FFS
	FFS

	I
	PC3
	PC3
	PC3
	PC3
	PC2
	APC332
	Yes

	*Sprint’s view. Other operator input welcome.


Proposal 1: Create a new EN-DC A-MPR power class or APC as shown in Table 1 above. 
Table 2 shows the status of the Potential EN-DC A-MPR power class options. 
Table 2: B41/n41 EN-DC A-MPR Status
	Potential EN-DC A-MPR power class
	Needed for B41/n41*
	Status

	APC333
	Yes
	Can use existing B41/n41 PC2 A-MPR relative to 23 dBm. More optimized A-MPR based on PC3 PAs is possible.

	APC232
	Yes
	Can use existing A-MPR, but a new version with PC2 E-UTRA PA could be more efficient

	APC322
	No
	

	APC233
	No
	

	APC323
	No
	

	APC222
	Yes
	 Existing B41/n41 PC2 A-MPR was based on this configuration

	APC223
	No
	Could use APC222 A-MPR

	FFS
	FFS
	

	APC332
	Yes
	Can use existing A-MPR relative to 23 dBm. More optimized A-MPR based on PC3 PAs is possible.


The existing B41/n41 A-MPR was based on measurements with PC2 PAs for E-UTRA and NR, so it is based on APC222. The same A-MPR could be used for APC333, although relative to 23 dBm. This is already documented in 38.101-3, which says “A-MPR in this sub-clause is relative to 26 dBm for power class 2. The same A-MPR is used relative to 23 dBm for power class 3.” 
For APC332 and APC232, the existing APC222 A-MPR could be used, but more optimal A-MPR is possible if redone with 23 dBm PA(s). 
2.3
Potential Improvements
Sprint is primarily interested in the existing A-MPR definition based on APC222 for initial high tier EN-DC devices. As EN-DC becomes available in low to mid-tier devices, the other PA arrangements may be of interest. 
Proposal 2: Interested companies invited to bring measurements for EN-DC A-MPR that use PC2 PAs to optimize A-MPR for APC333, APC232 and APC332.  
3
Conclusions 

In this contribution, the following observation was made:
Observation 1: The existing UE power class capability signaling is sufficient to cover all the EN-DC power class options. 
Proposal 1: Create a new EN-DC A-MPR power class or APC as shown in Table 1 above. 

Proposal 2: Interested companies invited to bring measurements for EN-DC A-MPR that use PC2/PC3 PAs to optimize A-MPR for APC232 and PC2/PC2 PAs to optimize A-MPR for APC 222.  
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