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1	Background
[bookmark: _Hlk149936446][bookmark: _Hlk165324434]In RAN4#110bis, a way forward captured the result of the discussion on the Release 19 HPUE topics [1]. One aspect discussed in Topic 4 of this document, is the increased power options to be considered in Release 19. In this contribution, we discuss the specification framework needed for the increased power cases regardless of the cases that will be selected.
2 Discussion
2.1 Way forward inputs from [1] on increased power for inter-band CA.
Way forward: Consider the following options and further discuss it in future meetings
· Option 1: For 2Tx, if based on existing specified combos, there seems no new scenarios to be considered so far. For 3Tx, the following scenarios may could be considered. (Samsung)
	Indicated PC for A-B
(3Tx in total)
	PC for band A of A-B
(1Tx)
	PC for band B of A-B
(2Tx)
	The total power
(dBm)
	Note

	PC2
	PC3
	PC2
	27.8
	One CC per band 

	PC1.5
	PC3
	PC1.5
	30.0
	One CC per band; For FWA only



· Option 2: the following power class configuration could be considered in Rel 19 for UE increasing high power limit. (Xiaomi)
· PC3 (TDD/FDD) +PC1.5
· PC2 (TDD with TxD) +PC3 (TDD/FDD)
· PC2 (TDD) +PC5
· Option 3: To consider the following eligible inter-band CA/ENDC band combination to enable increase higher power limit feature in Rel-19 (ZTE)
· For PC2 2Tx inter-band NR CA and ENDC:
· Inter-band with intra-band UL CA in one of the bands
· For HPUE 3Tx inter-band NR CA and ENDC:
· PC2 band combination of PC3+PC2 with single carrier in each band.
· PC1.5 band combination of PC3+PC1.5 with single carrier in each band.
· PC1.5 band combination of PC2+PC1.5 with single carrier in each band.
Note: Only PC3 is considered for LTE FDD in EN-DC
· Option 4: For both FWA and handheld UE, at least, the increasing UE power high limit feature should be introduced for 3Tx UL CA/EN-DC configured with PC3 band and PC2 band. Other power class configurations can also be discussed if they are included in the scope of 3Tx in Rel-19 WI. (DOCOMO)

One aspect that is independent of the down selection of the which cases are consider in Release 19, is to have a future proof solution for increased power for PCmax equations that are becoming rather complex.
2.2 Possible increased power cases
Table 1 provides the set of possible per band power classes that may result in an increased power case. The set is probably not complete, especially if power boosting applies in one or more bands.

Table 1: increased power cases for the different band combination power class
	power class #/dBm
	total #Tx
	

	band1
	dBm
	band2
	dBm
	BC
	 
	
	increased power

	5
	20
	5
	20
	3
	23
	2or3
	power boosting on one or 2 bands?

	5
	20
	3
	23
	3
	23
	2or3
	power boosting on PC3 band?

	5
	20
	3
	23
	3
	23
	2or3
	1.8

	3
	23
	3
	23
	3
	23
	2or3
	3.0

	5
	20
	3
	23
	2
	26
	2or3
	power boosting on PC3 band?

	3
	23
	3
	23
	2
	26
	2or3
	power boosting on one or 2 bands?

	5
	20
	2
	26
	2
	26
	2or3
	1.0

	3
	23
	2
	26
	2
	26
	2or3
	1.8

	2
	26
	2
	26
	2
	26
	2or3
	3.0

	2
	23
	2
	26
	1.5
	29
	2or3
	power boosting on PC2 band?

	2
	26
	2
	26
	1.5
	29
	2or3
	power boosting on one or 2 bands?

	5
	20
	1.5
	29
	1.5
	29
	3
	0.5

	3
	23
	1.5
	29
	1.5
	29
	3
	1.0

	2
	26
	1.5
	29
	1.5
	29
	3
	1.8

	2
	26
	1.5
	29
	1.5
	29
	3
	power boosting on PC2 band?



We are not suggesting that all these cases are adopted, but it is important that the Release 19 specification framework in future proof in terms of supporting:
· Any per band power class
· Any band combination power class
· Potential power boosting on one or two bands

The specific point to be addressed is not necessarily which cases are relevant and whether these cases result in MSD and/or band coexistence issues. Rather, we would like to specifically address the PCmax equations as they are rather complex.

Observations:
· The 3dB increase case should not be allowed, as it should result in supporting the next higher band combination power class:
· But how should we consider power boosting in one or two band in this case?
· And what about PC1.5+PC2+boost?
· There are already 3 values for increased power (0.5/1/1.8dB) for PC1.5 band combination when associated with PC5/3/2
· How do these work if power boosting is added?

Proposal: Regardless of the down selected increased power cases for Release 19, to be future proof, the work should address PCmax equations in order to support:
· Power increase for 3 levels (0.5/1/1.8dB).
· Power boosting on one or two bands.
· Increased power with power boosting additionally.
· Increased power of 3dB should not be allowed and a higher band combination power class signalled instead.
· FFS on how to deal with cases with 3dB increases above PC1.5
· FFS if this rule applies to cases where the 3dB increase is the result of power boosting.
3 Conclusion
In this contribution, we discussed the possible cases that result in increased power, including the use of power boosting, and point at the need to have a future proof PCmax specification framework regardless of the adopted cases in Release 19.
Proposal: Regardless of the down selected increased power cases for Release 19, to be future proof, the work should address PCmax equations in order to support:
· Power increase for 3 levels (0.5/1/1.8dB).
· Power boosting on one or two bands.
· Increased power with power boosting additionally.
· Increased power of 3dB should not be allowed and a higher band combination power class signalled instead.
· FFS on how to deal with cases with 3dB increases above PC1.5
· FFS if this rule applies to cases where the 3dB increase is the result of power boosting.
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