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1 Introduction
In RAN4#94e, the max reference power in UL duty cycle capability is discussed and WF [1] is agreed. 
[image: image1.png]= Clarify that the UE maximum transmission power is used as a reference in the definition of the UL
duty cycle.
* NOTE: It is still up to the network implementation which UL duty cycle should be applied, no impact to
the network side.
=To be discussed further how define reference maximum transmission power:
* Optionl: Pcmax;
* Option2: maximum TRP.




Also, the following comments are captured in Chairman notes.

	OPPO and Apple understanding is that the maxUplinkdutycycle-FR2 is defined under the “UE maximum transmission power”, however, it can also be applied to lower power levels in Rel-15 to facilitate UE meet MPE regulation requirements. RAN4 could inform RAN2 this information together with the change of maxUplinkdutycycle-FR2 definition.


This paper further discuss on this topic.
2 Discussion
In RAN4#94e, the impact of changing this maxUplinkdutycycle capability was discussed, mainly on how this power restriction will leads to. Some thinking are reproduced below for better understanding.

Currently there is only one static maxULdutycycle capability reported to the NW. How UE derive the duty cycle and how NW apply this duty cycle capability actually is undefined in the spec. Ideally, this duty cycle is only for max power, but with the change of restricting the capability to only max power, it might cause different interpretations:
1)      This maxUplindutycycle capability is defined under max power, and only applies to max power
2)      This maxUplindutycycle capability is defined under max power, but can apply to all power levels
3)      This maxUplindutycycle capability is defined under max power, and larger duty cycle can be applied to other lower power levels, how to derive is unknown
4)      This maxUplindutycycle capability is defined under max power, and larger duty cycle can be applied to other lower power levels linearly or other calculation methods but no definition in the spec
 
If the intention of this change is to get the result of 4) above, which is best performance as it has been discussed in the “graceful power back off of PC2”. However, without the detailed solutions or descriptions in the spec, how the NW can interpret thismaxUplinkdutycycle defined under max power? Is it applicable to other power levels or not, and how to derive the corresponding duty cycle capability? It is impossible for the NW to get other interpretation but only 1) or 2) above in Rel-15. 

If go with 1) then this capability is useless anymore. 

Keep current definition, this capability will be used with 2) above, i.e. can apply to all power levels. If this change is deemed necessary, then more clarifications are needed to avoid the misunderstanding on how this capability is used.
Proposal 1:   To avoid the misunderstanding on how this capability is used, RAN4 inform RAN2 that the maxUplinkdutycycle-FR2 is defined under the “UE maximum transmission power”, however, this capability can also be applied to lower power levels in Rel-15.
Regarding the reference max power, since the MPE requirement is defined with power density within small area (4cm2), it is more suitable to use peak EIRP rather than Pcmax or TRP.
Proposal 2:        The reference max power should be peak EIRP.
3 Conclusion
Proposal 1:   To avoid the misunderstanding on how this capability is used, RAN4 inform RAN2 that the maxUplinkdutycycle-FR2 is defined under the “UE maximum transmission power”, however, this capability can also be applied to lower power levels in Rel-15.
Proposal 2:        The reference max power should be peak EIRP.
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