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1 Introduction
During RAN4 #94bis-e meeting, WF[1] was approved which captured 4 options on UE maximum transmission power used as the reference in the definition of UE capability on maxUplinkdutyCycle for FR2. And we need to further confirm on the definition of the maximum transmission power.
	· 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 provides further analysis on FR2 maximum transmission power which corresponds to maxUplinkdutyCycle. It works for Rel-15.
2 Discussion
The target for defining the maximum transmission power corresponding to the maxUplinkdutyCycle UE capability, is to have a connection between UE and gNB that once the transmission power is lower than this value, the UplinkdutyCycle can be higher than UE capability. 

Proposal 1: Firstly confirm on the target to define the maximum transmission power corresponding to maxUplinkdutyCycle UE capability, is to imply the network that higher duty cycle than UE capability can be scheduled when the transmission power is lower.
FR2 power class is specified more complex than FR1, it is comprised with a package power requirement: maximum EIRP, maximum TRP, min peak EIRP, min spherical coverage EIRP. Then there is problem on how to define the maximum transmission power for FR2 which corresponds to the UE capability of maxUplinkdutyCycle.

In the WF[1], 4 options was provided. One of which is maximum TRP. Apparently, maximum TRP is not suitable, the reason is provided as below: 

1. max TRP is the upper limitation which comes from the regulation requirement, it means UE can transmit TRP much lower than TRP.

2. TRP is OTA value, which cannot be indicated to the network by any kind of signaling

3. Even TRP can be indicated to network, the UE cannot calibrate on the real TRP which is under transmission

The other option is max peak EIRP, e.g. 43dBm for PC2/3/4 and 55dBm for PC1. It is the upper limit coming from regulation requirement. Actually the UE is allowed to be lower than this value, and UE’s maximum transmission EIRP is actually within the range of min peak EIRP and max EIRP. No UE is allowed to transmit higher power than that. If we define the max transmission power corresponding to maxUplinkdutyCycle as max peak EIRP, it means network always can schedule higher dutycycle than UE capability. Obviously, this option is not appropriate. 

For option 4 “where UE creates largest power density for the critical part of the device surface or applicable proximity of the devices surface”, this definition is close to the definition on MPE requirement. Facing to different MPE requirement, the value will be different. And this definition actually relates to an EIRP value which satify a certain MPR requirement, this value could not utilized by the network because the network is not easy to justify on whether UE tranmit power at the level of option 4.

For Pcmax, it can be reported by current PHR which can be indicated to the network in real time. Consdering maxUplinkdutyCycle is indicated for avoiding PMPR usage, thus it shall corresponds to the reference transmission power which do not include PMPR part.

For MPR and AMPR, it variates with RB location and modulation order, but maxUplinkdutyCycle cannot variate with the RB location and modulation order. The UE will indicate UE capability of maxUplinkdutyCycle with worst case that no MPR and AMPR is used.
So, the reference maximum transmission power corresponds to maxUplinkdutyCycle is reference PCMAX, where the definition for reference PCMAX is: PCMAX without adding MPR, AMPR and PMPR. 

For RF conformance test, PMPR is set to 0 as specified in TS 38.101-2. When configured with the reference waveform defined in the spec, the PCMAX reported in PHR would be the reference PCMAX​ which corresponds to the UE capability of maxUplinkdutyCycle.

Proposal 2: the reference maximum transmission power used as the reference for maxUplinkdutyCycle indication is specified as ‘reference PCMAX’.

Proposal 3: Reference PCMAX is defined as PCMAX without adding MPR, AMPR and PMPR.
3 Conclusion

In this contribution we discussed on the open issues on reference maximum transmission power to maxUplikdutyCycle UE capability, according to the analysis, we have the following proposals:
Proposal 1: Firstly confirm on the target to define the maximum transmission power corresponding to maxUplinkdutyCycle UE capability, is to imply the network that higher duty cycle than UE capability can be scheduled when the transmission power is lower.
Proposal 2: the reference maximum transmission power used as the reference for maxUplinkdutyCycle indication is specified as ‘reference PCMAX’.

Proposal 3: Reference PCMAX is defined as PCMAX without adding MPR, AMPR and PMPR.
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