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1 Introduction
The power class clarification for case 1 and case 2 in Rel-16 has been discussed in previous meetings and WF [1] was agreed with power class aspects as below.
	· Power class

· Capture the following RAN4 #93 agreement on power class clarification in 38.101-1 and 38.101-3

· Power class declaration will NOT be changed between case 1 and case 2. 
· Rel-16 power class singaling will be followed for Tx switching between case 1 and case 2. 
· Further discuss how to capture the above clarification


This paper further discuss on how to capture the power class in specs.
2 Discussion
In [2] the power capability for different scenarios have been analysed, namely for SUL, CA and EN-DC.

2.1 SUL
For SUL, it is clear UE will report separate power class for SUL band and for high freq band, thus the power class in case 1 (SUL 1T) and case 2 (high freq 2T) are independent with each other. No issue is here.

Observation 1:   Power class for SUL case is clear, i.e. separate and independent power class for SUL band and for high freq band are reported.
2.2 EN-DC

In EN-DC, currently UE will report power class for total capability and no separate power class for each branch. 
If case 2 (NR 2T) is considered as under the umbrella of case 1(EN-DC) rather than a single SA mode, then it is true that case 1 and case 2 share the same power class since no separate power class is reported for case 2.

Observation 2:   Case 1 and case 2 share same power class in EN-DC if case 2 is considered as part of case 1.
However, a headache point might still exists, i.e. once case 1 and case 2 have different max power capability then which one of the power capability should be reported? Does the higher or lower max power should be reported? 

· If higher power capability is reported, then apparently UE shall not be required to keep the same power class in all the cases.
· If lower power capability is reported, then UE shall control its max power to not exceed the power class in all cases.

One example is UE with two 26dBm PA in high band while with one 23dBm PA in low band, then the max power capability for case 1 would be 23+26, and for case 2 is 26+26. If UE can report PC1.5 (29dBm) then all the PAs can work at its max capability, however, if UE is required to report PC2 (26dBm) then the two 26dBm PA will be limited to 23dBm.

If above scenario is considered valid, then we suggest to report the higher power capability as UE power class under this EN-DC and UE can transmit lower max power in either case 1 or case 2 to get fully use of its power capabilities.

Observation 3:   When case 1 and case 2 have different max power capability, then the power class reporting shall be clarified and which one shall be reported.
Proposal 1:         If above scenario is considered valid, then it is proposed to take the higher power capability as UE power class and reported for this EN-DC band combination.
Proposal 2:         UE is allowed to transmit lower max power in either case 1 or case 2 if proposal 1 is agreed.
Proposal 3:         Make it common understanding that case 2 is part of case 1 EN-DC configuration rather than SA 2T and make the necessary clarification in the spec.
2.3 CA
CA is similar to EN-DC that there is only one total power class reported and no separate power class for each CC. 
One difference is that in EN-DC UE firstly join LTE low band then add the NR high band to derive case 1, then DCI controlled switching to derive case 2. Thus, case 2 can be considered as case 1. 
In CA, UE might first join NR high band and transmit with 2T SA, then added low band CC to derive case 1, after that DCI controlled switching to derive case 2. Even UE might have higher power capability in 2T SA, but in case 2 it shall follow the same power class as case 1.
Similar proposal as below.
Proposal 4:         It is proposed to take the higher power capability as UE power class and reported for this CA band combination.
Proposal 5:         UE is allowed to transmit lower max power in either case 1 or case 2 if proposal 4 is agreed.
Proposal 6:         Make it common understanding that case 2 is part of case 1 CA configuration rather than SA 2T and make the necessary clarification in the spec.
2.4 Spec change
To make above clarified in the spec, below changes is proposed based on CR [3][4].
Power class declaration in the present release of the specifications is not changed due to the switching between the two uplink carriers. The power class reported is the maximum power that UE can transmit before and after switching, but UE is allowed to have lower maximum power capability either before or after switching.
Proposal 7:         It is proposed to make following clarification in spec: “Power class declaration in the present release of the specifications is not changed due to the switching between the two uplink carriers. The power class reported is the maximum power that UE can transmit before and after switching, but UE is allowed to have lower maximum power capability either before or after switching”.
3 Conclusion
SUL
Observation 1:   Power class for SUL case is clear, i.e. separate and independent power class for SUL band and for high freq band are reported.
EN-DC
Observation 2:   Case 1 and case 2 share same power class in EN-DC if case 2 is considered as part of case 1.
Observation 3:   When case 1 and case 2 have different max power capability, then the power class reporting shall be clarified and which one shall be reported.
Proposal 1:         If above scenario is considered valid, then it is proposed to take the higher power capability as UE power class and reported for this EN-DC band combination.
Proposal 2:         UE is allowed to transmit lower max power in either case 1 or case 2 if proposal 1 is agreed.
Proposal 3:         Make it common understanding that case 2 is part of case 1 EN-DC configuration rather than SA 2T and make the necessary clarification in the spec.
CA
Proposal 4:         It is proposed to take the higher power capability as UE power class and reported for this CA band combination.
Proposal 5:         UE is allowed to transmit lower max power in either case 1 or case 2 if proposal 4 is agreed.
Proposal 6:         Make it common understanding that case 2 is part of case 1 CA configuration rather than SA 2T and make the necessary clarification in the spec.
Spec change
Proposal 7:         It is proposed to make following clarification in spec: “Power class declaration in the present release of the specifications is not changed due to the switching between the two uplink carriers. The power class reported is the maximum power that UE can transmit before and after switching, but UE is allowed to have lower maximum power capability either before or after switching”.
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