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1 Introduction
To allow PC2 UE with 23+26 or 26+26 PA configurations to transmit power higher than 26dBm, new WID [1] is approved to further study the potential approaches. This paper will further discuss this topic.
	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.
The target scenario is inter-band CA and inter-band DC


2 Discussion

2.1 Improvement on power high limit
In the WID two options are given, i.e. replace Ppowerclass with sum of each CC power class in both Pcmax_h and Pcmax_l, or define a new power class per band combination. 
For replace Ppowerclass with sum of power class in each band in Pcmax_h and Pcmax_l, the Pcmax changes will be as below for UE with the capability of increasing max power [2]:
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The advantage of this method is that it can apply to any PA configurations like 23+26, 20+23…and is adaptable to future even more complex PA configurations. But it still needs to further consider the impacts it may cause.
Observation 1:    Sum the power class of each CC can be applied to any PA configurations which is flexible.

In [3] it has been point out that some UE 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 2:    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.

Regarding the impacts to other requirements, although the targeting to lift the upper limit of Pcmax, fundamentally it is trying to enable the PA configurations 23+26 for a band combination therefore a complete set of requirements should be defined, like the MPR/AMPR, MSD, etc. since this UE still need to meet all the emission requirements. And current requirements are based on 23+23 or 26+26 PA configurations which might not be compatible with this 23+26 implementations. 

Currently the MPR for PC2 UE with 23+23 or 26+26 are different, and MPR for PC2 with 23+23 and PC1.5 with 26+26 are also different due to absolute requirements like emissions, or EVM etc. don’t increase with the max power and lead to larger MPR in PC1.5 comparing to PC2. This might also happen here even UE report same power class to NW but with different max power capability, i.e. 23+23 or 23+26, this may cause different MPR requirements needed. 
From this point of view the concept of summing power class from each band is understood, but finally there is no difference in specification workload to study the RF requirements comparing to defining a new power class.
Observation 3:    To enable the PA configurations 23+26 for a band combination, a complete set of requirements should be defined, like the MPR/AMPR, MSD, etc. and there is no difference in workload via sum power class or define a new power class.
Another point is about the impacts caused to power class reported, e.g. UE report PC2 of a band combination but for some UE it is not 26dBm but 23+26dBm, this may cause some complexity in power scheduling in NW side and also testing. In RAN4, once a new set of requirements are defined for 23+26 UE and this UE still report PC2, then the PC2 UE will have two sets of requirements. The spec complexity also needs to be considered.
Observation 4:    Sum power class may cause some complexity in NW scheduling, specification readability, and testing.
2.2 Introducing new power class
Comparing to summing the power class of each CC to derive the total max power of a band combination, the drawback of introducing a new power class is the inflexibility if more PA configurations are introduced in the future and the fragment of power classes. Except these, there is no issue in introducing new power classes. And the good side is the clarity of UE max power and capability reporting, then clear of NW scheduling and testing, etc.
Considering no matter sum power class approach or define new power class, a complete set of requirements shall be defined for 23+26 UE and there is no difference in this aspect to these two approaches. Our preference is a more straight forward approach.
Observation 5:    The drawback of introducing a new power class is the inflexibility if more PA configurations are introduced in the future and the fragment of power classes. Meanwhile, good side is the clarity of UE max power and capability reporting, then clear of NW scheduling and testing, etc.
Observation 6:    There is no difference in requirements definition except Pcmax and power class via sum power class or define a new power class.
Finally, we would like to point out that with the progress in PA technology the costs between PC2 and PC3 PAs are becoming marginal, and the PC2 PA usually have better performance in high power mode, and in our view it is actually not a typical implementation in PC2 UE with 23+26 PAs. Therefore it is not encouraged to define more complex PA combinations in the future if we further consider the upcoming 3Tx.
Observation 7:    It is not a typical implementation for UE to achieve PC2 via 23+26 PAs.
Proposal 1:         It is proposed to define new power class for 23+26 case.

Proposal 2:         It is proposed to restrict the variation of different PA configurations and only consider the most typical implementations when define 3GPP requirements.
3 Conclusion

2.1 Improvement on power high limit
Observation 1:    Sum the power class of each CC can be applied to any PA configurations which is flexible.

Observation 2:    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.

Observation 3:    To enable the PA configurations 23+26 for a band combination, a complete set of requirements should be defined, like the MPR/AMPR, MSD, etc. and there is no difference in workload via sum power class or define a new power class.
Observation 4:    Sum power class may cause some complexity in NW scheduling, specification readability, and testing.
2.2 Introducing new power class
Observation 5:    The drawback of introducing a new power class is the inflexibility if more PA configurations are introduced in the future and the fragment of power classes. Meanwhile, good side is the clarity of UE max power and capability reporting, then clear of NW scheduling and testing, etc.
Observation 6:    There is no difference in requirements definition except Pcmax and power class via sum power class or define a new power class.
Observation 7:    It is not a typical implementation for UE to achieve PC2 via 23+26 PAs.
Proposal 1:         It is proposed to define new power class for 23+26 case.

Proposal 2:         It is proposed to restrict the variation of different PA configurations and only consider the most typical implementations when define 3GPP requirements.
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