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Introduction

The difficulty on introducing the network configured maximum output power (P-max) for FR2 UE has rendered the parameter p-UE-FR2 signalled by the network to be unattended by Rel-15 UEs [1]. Though there has not been continued discussions on this open issue in Rel-16 time frame, the subject was reignited in last RAN4 e-meeting upon the inquiry from RAN2 [2]. While the challenge of defining the P-max requirement into RAN4 specifications still remains, there were also views showing the desire of adding P-max into FR2 requirements in Rel-16, as was captured in the approved WF in last RAN4 e-meeting [3]. In this contribution, we share our views on the definition of P-max for FR2 and the practicality of introducing this parameter into the UE configured transmitted requirement.                                                        
                
Discussion

The p-UE-FR2 has been introduced in RAN2 as a parameter in the RRCReconfiguration message to configure the total maximum transmit power (P-max) to be used by the UE across all cell groups for NR-DC on FR2, in a way to mimic the functionality of p-UE-FR1 in FR1. However, due to the obscurity on the motivation for introducing this parameter in FR2, and how P-max should be defined as TRP or EIRP, the P-max was not introduced in Rel-15 UE specifications. In last RAN4 e-meeting, the P-max issue in FR2 was reopened in response to RAN2’s inquiry [2] where there was no consensus reached and the discussions were concluded with a WF which proposed companies to study how P-max functionality can be implemented and present the motivation for introducing P-max in FR2.

To determine how P-max functionality can be implemented in FR2 UE, we first need to clarify whether P-max shall be defined as TRP or EIRP. In our view, P-max shall be determined by the peak EIRP based on the following reasons,

1. In FR2, the UL transmission is rather directional. Peak EIRP represents the worst-case power transmission which shall not exceed P-max in order to ensure the device is complying the maximum power limit in all possible occasions.

2. It is also aligned with the regulatory requirements which are defined based on EIRP.

3. For the same TRP power level, the peak EIRP could vary substantially due to different antenna array implementations. As a result, TRP would not be a good metric to define P-max.           

Proposal 1: P-max shall be determined by the peak EIRP.   

By having P-max as the limit for peak EIRP, it is then possible to introduce this parameter into the FR2 UE maximum configured transmitted power as below, which also mimic the functionality of PEMAX in FR1.

MIN{P-max, PPowerclass – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c)} – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c), T(PPowerclass – MIN{P-max, PPowerclass})} ≤ PUMAX,f,c ≤ MIN{ P-max, EIRPmax}
The issue by introducing P-max into FR2 UE configured transmitted power formula as shown above is that if P-max is set to be equal to PPowerclass and no any maximum output power reduction is allowed, it would be equivalent to ask UE to configure its maximum peak EIRP to be exact at PPowerclass without any tolerance and that is rather impossible to achieve. On the other hand, even if P-max is not set at PPowerclass, as long as the value is less than EIRPmax, the PUMAX requirement would become tighter than without P-max limit. This issue is in particular much more severe when the P-max is close to and less than PPowerclass as it is seemingly an absolute power control requirement but with much less tolerance than absolute power tolerance as defined in TS 38.101-2 [4] Clause 6.3.4.2. For FR2 UEs, it would be fairly challenging to achieve absolute power requirement without sufficient tolerance as factory calibration under OTA is likely unavailable. Conversely, if FR2 absolute power tolerance as defined in TS 38.101-2 Clause 6.3.4.2 is allowed for P-max, the P-max requirement would also become less meaningful.

Observation 1: When P-max is close to and less than PPowerclass, it is seemingly an absolute power control requirement but with much less tolerance than absolute power tolerance as defined in TS 38.101-2 [4] Clause 6.3.4.2.               
             
Observation 2: If FR2 absolute power tolerance as defined in TS 38.101-2 Clause 6.3.4.2 is allowed for P-max, the P-max requirement would become less meaningful.

Based on the above assessment, we think it would not be useful to introduce P-max for FR2 unless factory calibration under OTA becomes economically available for UEs. As a result, we propose not to introduce P-max requirement in Rel-16 UE specifications.

[bookmark: _GoBack]Proposal 2: RAN4 do not introduce P-max requirement in Rel-16 UE specifications. 

Conclusion

In this contribution, we share our views on the definition of P-max for FR2 and the practicality of introducing this parameter into the UE configured transmitted requirement.      
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