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1	Introduction
In last RAN #93e meeting, A new WID [1] was approved for increasing UE power high limit for CA and DC, in which the objectives are: 
The objectives of the core part are as follows:
1) Consider the two options and study the feasibility and impacts for option 1.
· Option 1: Improvement on power high limit
· Allow UE to transmit the sum of the individual rated PA power classes by lifting the restriction from the Power Class for UL inter band CA or DC, i.e., PPowerClass,CA is replaced with 10*log10∑ pPowerClass,c
· Option 2: Definition of a new power class for CA and DC
· Introduce new power classes with necessary requirements
· To respect the previous RAN4 agreement, option 1 and option 2 are prioritized, and other option is not precluded if it is justified.
2) If the consensus for 1) is option 1, then specify higher maximum output power for dual PA equipped UE’s for CA and DC
· Replace the power class with sum or modified sum in PCMAX_H in CA/DC
· All associated core requirements are also to be specified
· SAR mechanisms are modified, if needed, to allow for higher transmit power
· Example combination as CA_n1A-n78A (23dBm+26dBm) is considered when specifying the band-combination specific core requirements.
3) The target scenario is inter-band CA and inter-band DC
Actually, this issue have already been discussed without a specific WID in RAN4 for a long time, but no final agreements were achieved, instead two options are down-selected, which are:
Option 1: Remove PPowerClass constraint from PCMAX_H
Option 2: Replace PPowerClass  with sum or modified sum in both PCMAX_H and PCMAX_L 
Option 2a: Define a new power class where the requirements are based on per-band power capability (no need to further define separate MSD requirements)
Option 3: Define a new power class per band-combination
Option 4: Consider power boosting approach
Agreement: Down-select to Option 2 and Option 3
It can been seen the options 1/2 in the objectives are quite aligned with the options 2/3 in the RAN4’s agreements, but which option is agreed is still open.
In this paper, we provide some discussions.
2	Discussion
General 
Although it was said that other option is not precluded if it is justified in the objectives, the other options like Option 2a/4 are already ruled out. We think it would better to continue to discuss the left two ones.
As discussed before, whichever option is selected, a new signalling is needed since NW should know the higher power of UE.
For currently PC2 inter-band NR CA/DC band combination, the maximum output power is limited by the CA power class, no matter the power configurations of 23dBm+26dBm or 26dBm+26dBm, the maximum output power is restricted as 26dBm. The potential limitation may restrict the PC2 PA output power artificially. But now such limitation would be lifted that the PC2 PA can transmit as its actual output power, which means for example 23dBm+26dBm power configurations can transmit up to 27.8dBm output power, which is surpass the cap of PC2 CA power class.
For the Option 2, i.e. Definition of a new power class for CA and DC, if new power classes are defined for the combs for each power allocations such as 23+26dBm(27.8dBm), 20+23dBm(24.8dBm), 20+26dBm(27dBm), even when new single band power classes are introduced, then more power allocations would be needed which would cause more new power classes might be introduced for inter-band CA/DC band combination, even for intra-band contiguous/non-contiguous CA, ENDC etc.. Therefore introducing new power class would cause PC fragments but with litter benefit. Instead, option 1 is more general which can be more flexible to capture all the cases. 
[bookmark: _GoBack]Currently for a PC2 band combination, the work should not be started until the same band combination is completed in the PC3 basket WI, i.e. the lower power class (default is PC3) for the same combination should be completed in advance. If new power classes are introduced, for example, PC1.x(27.8dBm for 23+26dBm), PC1.y(24.8dBm for 23+20dBm), it is unclear what the lower power class is, PC3 or PC2?, which may postpone the PC1.x band combination work.
In currently specification, the Tx requirements such as MPR/A-MPR, SEM, spurious emission etc, are defined per uplink component carrier for inter-band CA. Therefore, per band requirement can also be applied for the UE with a new feature to increase UE maximum power high limit for NR uplink inter band CA.
Considering the above, Option 1 is our preference.
Proposal 1. Option 1(Improvement on power high limit) is preferable.
MSD
In our understanding, whichever option is selected, some MSD works would need to be revisited, especially the IMD MSD, of course in depends on the certain band combination. In the past discussions, due to cap of the maximum total output power by CA power class, the power allocations at antenna connector for PC2 inter-band CA combination should be set to 23+23dBm for all the power configurations when calculate the IMD MSD. When the restriction of total power is lifted, then the power allocations at antenna connector should be set to actually power configurations, such as 23+26dBm, rather than 23+23dBm.
For other types of MSD, such as harmonic/receiver harmonic mixing, cross-band isolation, we see there is no need to revisit since the power for aggressor band is set to the power class such as 23dBm, 26dBm etc.
Currently, the IMD4 MSD requirement for PC2 CA_n1-n78 is defined as 17.8dB, where CF=3.9dB is considered in the calculation. By using the existing UL/DL Fc, it is proposed the new IMD4 MSD value for CA_n1-n78 (23dBm+26dBm) is 19.5dB when the maximum total output power limited by PC2 CA power class is lifted, shown below. 
	
	Thermal
(5MHz)
	IMD
	Total

	Main Path (dBm)
	-97
	-70.2 
	-70.19 

	Diversity Path (dBm)
	-97
	-80.2 
	-80.11 

	After MRC (dBm)
	
	
	-77.52 

	MSD (dB)
	
	
	19.5 



Proposal 2. It is proposed the new IMD4 MSD value is 19.5dB for CA_n1-n78 (23dBm+26dBm) when the maximum total output power limited by PC2 CA power class is lifted.
3	Conclusion
In this paper, we give some discussions on increase UE maximum power for NR uplink inter band CA. The conclusion can be summarized as:
Proposal 1. Option 1(Improvement on power high limit) is preferable.
Proposal 2. It is proposed the new IMD4 MSD value is 19.5dB for CA_n1-n78 when the maximum total output power limited by PC2 CA power class is lifted.
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