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1 Introduction
In RAN4#94bis-e, the max reference power in UL duty cycle capability is discussed and WF [1] is agreed with several options for further discussion.
	· maxUplinkdutycycle-FR2 is defined under the maximum transmission power. There is different understanding on the definition of “maximum transmission power”

· Option 1: Defined at max peak EIRP

· Option 2: Defined at max TRP

· Option 3: Is only valid for the reference PCMAX,ref, where PCMAX,ref is the PCMAX,f,c without using MPR, AMPR and PMPR

· Option 4: where UE creates largest power density for the critical part of the device surface or applicable proximity of the devices surface 

· Further clarification on Option 2(defined at max TRP) is needed regarding “Pcmax.f.c is defined as peak EIRP and PHR is also calculated as peak EIRP. So NW cannot know TRP value that UE uses and how NW utilize this UL duty cycle capability defined as max TRP?”

· It is up to network implementation whether this capability can also be applied to lower power levels other than the maximum transmission power in Rel-15.


This paper further discuss on this topic.
2 Discussion
maxUplinkdutycycle-FR2 is defined in Rel-15 for MPE issue, i.e. UE could report this capability to NW for limiting the UL transmit time scheduling and once the scheduled duty cycle exceeds this capability UE will do power back off.
From UE perspective, the maxUplinkdutycycle-FR2 is reported, thus it is clear to UE itself that how this capability is derived, e.g. under the maximum transmission power. How UE derive the capability is within UE implementation scope.

Observation 1:       How UE derive the capability is within UE implementation scope.

From BS perspective, what it can do when receiving this capability is either keep the UL duty cycle below this capability to make sure no PMPR is used (no reference power is needed) or do some more advanced scheduling like linear assumption of power and UL duty cycle (reference power is needed). However, as discussed in [2], to make the more advanced scheduling like linear assumption workable, the detailed solutions in the spec is needed but this is not the intention of this clarification.

Observation 2:       It is not meaningful for the NW with only clarifying the reference power but without more detailed solution.
Four candidate options for reference power are captured in [1].

· Option 1 max Peak EIRP in the spherical is the worst case since the MPE is directional requirement with small area, which we believe is the true max power that UE is used to derive the MPE limits. However, it was commented that NW have no idea of when UE is under the max peak EIRP status, thus meaningless to NW.
· Option 2, max TRP was proposed in last meeting, however, it is not the worst case and not same as max peak EIRP because peak EIRP only consider the peak efficiency of the best beam while other directions might be bad. This makes the TRP under max peak EIRP could be not the max TRP. And the max TRP could be a status that UE transmits with fat beam but other directions is not that bad. This makes the spherical efficiency is good, but directional performance bad. Thus, UE at max TRP could face less severe MPE issue than the max Peak EIRP. And also NW have no idea of when UE is under the max TRP status, thus meaningless to NW.
· Option 3 is for reference Pcmax without MPR/AMPR/PMPR, however, this reference power is just a virtual power similar as the general description like maximum transmission power, and NW has no idea what this power is.

· Option 4 is also some kind of general description and more like how UE derive this power. It is not needed to be specified in signaling since NW does not need to know this.

Among all these options, we still not sure what is the intention or goal of the clarification, no difference is found with or without the reference power clarification. And the most “clear” and definite definition of the reference power is “maximum transmission power” no matter max TRP or max peak EIRP or reference Pcmax, UE is under the maximum transmission power even this status is still not clear one.

Observation 3:       The most “clear” and definite definition of the reference power is “maximum transmission power” no matter max TRP or max peak EIRP or reference Pcmax, UE is under the maximum transmission power even this status is still not clear one.

With the above thinking, our understanding is that the reference power for maxUplinkdutycycle-FR2 is either not defined or defined with general wording “maximum transmission power”.
Proposal 1:             Reference power for maxUplinkdutycycle-FR2 is either not defined or defined with general wording “maximum transmission power”.
3 Conclusion
Observation 1:       How UE derive the capability is within UE implementation scope.

Observation 2:       It is not meaningful for the NW with only clarifying the reference power but without more detailed solution.
Observation 3:       The most “clear” and definite definition of the reference power is “maximum transmission power” no matter max TRP or max peak EIRP or reference Pcmax, UE is under the maximum transmission power even this status is still not clear one.

Proposal 1:             Reference power for maxUplinkdutycycle-FR2 is either not defined or defined with general wording “maximum transmission power”.
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