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Introduction
In RAN4#110, a discussion paper regarding misconception of power class fallback has been submitted in [1]. In that paper, the ambiguous “power class fallback” concept and behaviour was discussed, the duplication of some duty cycle related behaviour in MOP section and configured transmitted power was also discussed. In RAN4#110bis, this issue weas discussed in [2][3] with a set of draft CRs. A WF [4] is agreed containing a complete background and various issues need to be discussed which most of them are found.
In this paper, we discuss those issues and provided our proposals. Two sets of CRs with different alternative methods for 38.101-1 and 38.101-3 are also provided in [6][7][8][9] for selection.
Discussion
In [4], the first and most basic issue is as following:
Proposal: Companies are encouraged to consider the following options for RAN4 specifications revisions to mitigate power class fallback issues

Option 1: Keep the texts for power class fallback behavior in MOP sections and change “apply all requirements for” a certain power class to a more restricted “apply maximum output power of” this power class (R4-2404660)

Option 2: Move the text descriptions on UL duty cycle and P-max conditions below the power class tables in “UE maximum output power” sub-clauses to ΔPPowerClass definitions in “Configured output power” sub-clauses (R4-2404186).

Option 3: Other options are not precluded.
Regarding this issue, according to online discussion. Some views, especially from some operators, were raised that since no real issues were observed in the actual deployment, it is doubtful whether it is really needed or not, particularly in case the revisions are extensive. And there might be new problems since many of the tentative revisions are from as early as Rel-15. The revision should be cautious if only refinements not errors identified.
We think it is reasonable for such understandings. However, we also appreciate more consistent specs and understandings. In this sense, we think keep the current scheme is anyway still an option, if more extensive revisions are not accepted. 
For the issue raised in [5] that a PC2 ACLR is still preferred in case of requirements fall back, we admit that the cleanest solution is somehow explicitly make it that way. However, it is also noted that such a PC2 ue is already passing the PC2 requirements, then whether it should be verified in a reduced power does not have an impact.
Observation 1: No serious issues were identified in deployment for this issue.
Proposal 1: The pursue of mitigate of “power class fallback” issues is still meaningful. However, keep the current way is also acceptable if the revisions are deemed unnecessary.
In fact, we provided two sets of CRs in this meeting in [6][7][8][9], among them with “Alt1” in the title is targeted for mitigate this issue, while “Alt2” is keep everything as it is and only correct some duplications if no agreements can be reached for Alt1. 

If this mitigation work is still pursed, the discussion and observations provided in [2] still holds. Though the concept of “power class fallback” raised some issues, it is believed that the descriptions of in the MOP section is important and much more suitable compared to defining in the Pcmax sections. It is much more clear and thoroughly checked for option 1.
In addition, during RAN4#111, it was also pointed out that the duty cycle related descriptions in the MOP section are baseline behavior for a number of scenarios, including single carrier and intra-band CA cases. In these scenarios, in case the duty cycle capability is absent, still the power backoff is needed considering the duty cycle condition. This would be make option 2 even less clear, not to say that there are a large number of extra check needed for option2 since the changes are more drastic.
Observation 2: If mitigation is pursued, the option 1 in previous WF is still more simple, clear and error proof.
Proposal 2: If mitigation of “power class fallback” is still pursued, it is proposed to keep the texts for in MOP sections and change “apply all requirements for” a certain power class to a more restricted “apply maximum output power of” this power class (option 1).

In the WF [4], there are more related issues identified if this mitigation is pursued. Here we would like to discuss them one by one. It should be noted that all these discussions is based on the condition that the mitigation of “power class fall” issue is pursued. If not, all those issues are not need to be considered.
Issue 2.2-1: Should P-Max be included in the ΔPPowerClass definition?  

It is identified that the P-Max related parameter is in the descriptions of MOP, and in the Pcmax section, the ΔPPowerClass is impacted by the whole description, and thus make it natural that P-max would impact ΔPPowerClass. However, in the Pcmax equation, both for upper and lower limit, the corresponding Pemax is already a separate parameter in the equations, and do not need to count on ΔPPowerClass to ensure the MOP requirements.
If this mitigation work is pursued and only MOP is considered to be impacted rather than “all requirements”, then it seems that there are some duplication for P-max included in ΔPPowerClass. If this mitigation is not pursued, then keep the P-max in the MOP description should be no problem, since it would have a relatively independent position in that ΔPPowerClass is also part of the result of “power class fallback requirements”.
Observation 3: Only when mitigation is pursued, the P-max would sufficiently reflected separately in the Pcmax equation. When not pursued, there is no need to revise.
Proposal 3: If the mitigation is pursued, P-max can be removed from MOP description to let it not impact ΔPPowerClass definition.  


Issue 2.2-2: Is it agreeable to revise the PCMAX_L formula as below for single carrier and apply the similar change to other UL features?

PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c, (PPowerClass – ΔPPowerClass + ΔPPowerBoost) – MAX(MAX(MPRc+∆MPRc, A-MPRc) + ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc, ΔPPowerClass)}    

For this issue, it is also based on the understanding that only MOP is impacted rather than “all requirements”. If the mitigation is pursued, indeed the position of NR ΔPPowerClass should be similar position of P-MPR for lower bound of NR configurated transmitted power, and the current equations have a duplicate count with MPR/A-MPR if this concept is just for power backoff. Thus we are basically ok for this if the mitigation is pursued.
However, it should be noted that this impact is much more extensive than others, since there are a lot of Pcmax equations. Some of them are especially complex, especially EN-DC/NE-DC. In fact, this might be an hurdle to the purse of mitigation and makes the do nothing alternative (Alt2) seems attractive.
Observation 4: If ΔPPowerClass is defined as a power backoff parameter only impact MOP, it would be similar to P-MPR thus not suitable for simulantanous counting with MPR/A-MPR.
Proposal 4: If the mitigation is pursued, the position of ΔPPowerClass is suggested to be moved to a parallel position with P-MPR in the Pcmax_L equation.

Issue 2.2-3: How to describe power class fallback UE behavior during SRS transmission occasions for PC2 capable UE with txDiversity-r16 capability or PC1.5 capable UE?

Another interesting situation is the power class fallback UE behaviour for SRS antenna switching for PC2 TxD UEs. This is actually a “true fallback” case in that no full power chain is available in this particular condition. The current situation is that this only defined in ΔPPowerClass and not impact “all requirements” as in the MOP part.
Regarding this issue, it should be noted that the target of this part is a restriction of UE architecture, rather a specific condition that have many requirements to be verified. In addition, there is no meaning of verification for this part, that greatly reduced the need to have more definitions for it.
Furthermore, there are more issues on this part, since it does not fit the cases when more than 2Tx is equipped by a UE. There is possibility that more changes would happen on this part.
Based on the understanding, our preference is “Option 1: No change in current specifications, meaning that ΔPPowerClass = 3dB is sufficient”, no matter whether pursue the mitigation or not.
Observation 5: the current power class fallback UE behaviour for SRS antenna switching for PC2 TxD is a special case that targeted for UE architecture, not necessary to involve more complex changes.
Proposal 5: Regarding the power class fallback UE behaviour for SRS antenna switching for PC2 TxD, no change in current specifications, no matter pursue the mitigation or not.

The last issue which were not include in the previous WF is how to treat LTE. In our understanding , there is no need to pursue mitigation work for LTE anymore, even we do it for NR. Since LTE duty cycle is based on fixed UL/DL configurations, the situation is actually much more simpler than NR. 
In addition, changeling LTE would bring more complexity for EN-DC/NE-DC Pcmax equations, further increase the change of error , and reduce the temptation to do mitigation.
Furthermore, even NR do not have clear problems, let alone LTE which is on market for more than ten years. In the era of 6G is coming, this kind of refinement for LTE is really unnecessary.
Observation 6: There is no need to pursue mitigation for LTE no matter from deployment or technical aspect. .
Proposal 6: Do not pursue mitigation work for LTE. 

Based on the proposals, two sets of CRs in this meeting in [6][7][8][9], among them with “Alt1” in the title is targeted for mitigate this issue, while “Alt2” is keep everything as it is and only correct some duplications if no agreements can be reached for Alt1. 
Conclusion
In this paper, we discuss those issues and provided our proposals:

Observation 1: No serious issues were identified in deployment for this issue.
Observation 2: If mitigation is pursued, the option 1 in previous WF is still more simple, clear and error proof.
Observation 3: Only when mitigation is pursued, the P-max would sufficiently reflected separately in the Pcmax equation. When not pursued, there is no need to revise.
Observation 4: If ΔPPowerClass is defined as a power backoff parameter only impact MOP, it would be similar to P-MPR thus not suitable for simulantanous counting with MPR/A-MPR.
Observation 5: the current power class fallback UE behaviour for SRS antenna switching for PC2 TxD is a special case that targeted for UE architecture, not necessary to involve more complex changes.
Observation 6: There is no need to pursue mitigation for LTE no matter from deployment or technical aspect. 

Proposal 1: The pursue of mitigate of “power class fallback” issues is still meaningful. However, keep the current way is also acceptable if the revisions are deemed unnecessary.
Proposal 2: If mitigation of “power class fallback” is still pursued, it is proposed to keep the texts for in MOP sections and change “apply all requirements for” a certain power class to a more restricted “apply maximum output power of” this power class (option 1).
Proposal 3: If the mitigation is pursued, P-max can be removed from MOP description to let it not impact ΔPPowerClass definition.  
Proposal 4: If the mitigation is pursued, the position of ΔPPowerClass is suggested to be moved to a parallel position with P-MPR in the Pcmax_L equation.
Proposal 5: Regarding the power class fallback UE behaviour for SRS antenna switching for PC2 TxD, no change in current specifications, no matter pursue the mitigation or not.

Proposal 6: Do not pursue mitigation work for LTE. 

Based on the proposals, two sets of CRs in this meeting in [6][7][8][9], among them with “Alt1” in the title is targeted for mitigate this issue, while “Alt2” is keep everything as it is and only correct some duplications if no agreements can be reached for Alt1. 
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