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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
To allow PC2 UE with 23+26 or 26+26 PA configurations to transmit power higher than 26dBm, new WID [1] was approved to further study the potential approaches. There were wide discussions on the approach of improvement of power class high limit, however, still several issues were open like Pcmax_L, MSD, TxD UE, etc. This paper will further discuss this topic.

2 Discussion
2.1 Pcmax_L
[bookmark: _Hlk92393340]It was pointed out in last meeting that if Pcmax_L is changed then many requirements like MPR/AMPR, MSD, etc. needs to be revisited. It should be noticed that Pcmax_L is calculated from Ppowerclass levels with the power back off and necessary relaxations to meet emission requirements. And Ppowerclass is the value of Tx power for certain power class defined in table 6.2.1-1 of Ts 38.101-1/3 specs where PC2 is 26dBm. 
[image: ]

[bookmark: _Hlk92393480]Therefore, once the power class keeps unchanged for UEs with or without transmit higher power capability, the Pcmax_L is expected unchanged since Pcmax_L is based on Ppowerclass (e.g. PC2 26dBm) rather than higher power (e.g. 28dBm).

Observation 1:    Pcmax_L is calculated from Ppowerclass which is the nominal value of power class, e.g. PC2=26dBm, rather than the higher Tx power. And once the power class is same

Observation 2:    If the power class keeps unchanged for UE with or without transmit higher power capability, the Pcmax_L is expected unchanged

[bookmark: _Hlk92444701]Since the main target of this WI is to allow higher Tx power than the power class with no new power classes are introduced. In this case, the power class for UE with or without transmit higher power capability be same, and also same Ppowerclass value.

Proposal 1:         Keep same power class for UEs with or without transmit higher power capability.

Proposal 2:         Keep Pcmax_L unchanged for UEs with higher Tx power capability than the power class nominal power.

2.2 MSD
[bookmark: _Hlk92443430][bookmark: _Hlk92443399]MSD is defined for band combinations have harmonic interference, harmonic mixing, cross band isolation, IMD interference, etc. In current spec, only IMD has the limitation of Tx power, i.e. min (20dBm, Pcmax_L) for PC3 CA, and min (23dBm, Pcmax_L) for PC2 CA. There is no Tx power limitation of other MSD scenarios, it can be interpreted as max Tx power is used in the testing.

Observation 3:    There is no Tx power limitation of harmonic, harmonic mixing and cross band isolation interference scenarios, it can be interpreted as max Tx power is used in the testing.

If UE is allowed to transmit higher power than the power class by increasing the power class higher limit, then interference might also be increased. 
· For example, UE is PC3 in band A + band B with 26+23 PAs, and has harmonic interference from band A to band B. In current spec, this PC3 UE will transmit at most 23dBm power in band A and the MSD in band B can be met. Once the power class high limit is lifting according to the max power in each branch, then this UE can transmit 26dBm in band A, and the harmonic interference to band B will be increased and the MSD needs to be increased too.

Observation 4:    For UEs with higher power capability in one branch than the total band combination power class, increasing Tx power higher limit will increase the interference and also MSD.

To resolve the issue above, two approaches can be used:
1) Review the MSD for the case that max power in one band exceeds the power class of the band combination;
2) Limit the max power capability of each branch to not exceeding the power class of band combination. More specifically, only allow below cases. 

	Band combination power class
	PA configurations
	To be considered in this WI

	PC1.5
	PC2+PC2
	N

	
	PC2+PC1.5
	Y

	PC2
	PC2+PC2
	N

	
	PC3+PC3
	N

	
	PC3+PC2
	Y

	PC3
	PC3+PC3
	N

	
	PC5+PC5
	N

	
	PC5+PC3
	Y



Observation 5:    It can either review the MSD for higher Tx power, or limit max power capability of each branch in this WI.

Proposal 3:         Only consider PA configurations of PC2+PC1.5, PC3+PC2 and PC5+PC3 for band combination power class PC1.5, PC2 and PC3 respectively.

With above PA configuration limitations, increasing the power class higher limit will cause no degradation of sensitivity for harmonic, harmonic mixing and cross band isolation interference scenarios, since already the max power is used in the MSD calculation.

For IMD interference, min (20dBm, Pcmax_L) for PC3 CA, and min (23dBm, Pcmax_L) for PC2 CA is used in the requirement. With proposal 1 above, no MSD needs to be reviewed for IMD since Pcmax_L will keep unchanged.

Proposal 4:         No MSD needs to be changed with the condition of Pcmax_L unchanged.

2.3 TxD
It was pointed out that some UEs may not be able to simply sum the power class of each band to derive the max power of a band combination, for example UE with 23 in CC1 and 23+23 TxD in CC2, then in a band combination it can only be 23 of both CC1 and CC2. If simply add the power class of each CC, i.e. 23+26, then it will cause the power class capability incorrect. However, with a per band combination UE capability introduced to indicate whether max power of this band combination can be sum of each band, it seems this problem can be solved and the max power will be clear.

Observation 6:    With a per band combination UE capability introduced, it will be clear whether max power of this band combination can be summed from each band power class.

3 Conclusion

Observation 1:    Pcmax_L is calculated from Ppowerclass which is the nominal value of power class, e.g. PC2=26dBm, rather than the higher Tx power. And once the power class is same
Observation 2:    If the power class keeps unchanged for UE with or without transmit higher power capability, the Pcmax_L is expected unchanged

Proposal 1:         Keep same power class for UEs with or without transmit higher power capability.

Proposal 2:         Keep Pcmax_L unchanged for UEs with higher Tx power capability than the power class nominal power.

Observation 3:    There is no Tx power limitation of harmonic, harmonic mixing and cross band isolation interference scenarios, it can be interpreted as max Tx power is used in the testing.
Observation 4:    For UEs with higher power capability in one branch than the total band combination power class, increasing Tx power higher limit will increase the interference and also MSD.
Observation 5:    It can either review the MSD for higher Tx power, or limit max power capability of each branch in this WI.

Proposal 3:         Only consider PA configurations of PC2+PC1.5, PC3+PC2 and PC5+PC3 for band combination power class PC1.5, PC2 and PC3 respectively.

Proposal 4:         No MSD needs to be changed with the condition of Pcmax_L unchanged.

Observation 6:    With a per band combination UE capability introduced, it will be clear whether max power of this band combination can be summed from each band power class.
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