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1. Introduction
In RAN2#109-e meeting, an LS [1] was approved and sent to RAN4 in which the following information was provided and asks RAN4 to take them into account and update specifications accordingly if any:

RAN2 has discussed the signaling support for power control on NR-DC and kindly asks RAN4 to take the following RAN2 agreements into account and update specifications accordingly if any.

	1. The existing parameter p-UE-FR1 defined in TS 38.331 can be reused to configure the total maximum transmit power to be used by the UE across all cell groups for NR-DC on FR1.

2. Introducing a new parameter p-UE-FR2 in the RRCReconfiguration message to configure the total maximum transmit power to be used by the UE across all cell groups for NR-DC on FR2.


In RAN4#94-e-Bis, a discussion paper [2] and draft LS [3] was submitted. However, there are different views in the introduction of p-Max for FR2 and no conclusion have been made. A WF [4] had been agreed in which general guidelines have been proposed. 
In this paper, further analysis on the feasibility of P-max function is provided.
2. Discussion
In Rel-15, there are lengthy discussion but no conclusion have been made. A history can be referenced in [2]. 
In free space situation, theoretically, the antenna gain for a particular UE could be measured and written in the UE and it is feasible to know the antenna gain for the UE. 

However, in our understanding, the key reason on the feasibility of p-Max controlled TRP or EIRP is the antenna gain would be seriously impacted by the blockage of hand or other adjacent objects, and there is no simple and reliable way to overcome this.

As an example, some simulation for example UE design in [5] show that hand blockage loss would be in the range of 5-20dB and a median could around 15dB. The antenna gain would be greatly changed with different hand phantom compared to free space. Part of the results and assumptions were as following:
[image: image1.emf] [image: image2.emf] [image: image3.emf]
[image: image4.png]Fig. 2. Typical UE design with multiple subarrays in the long and top edges
along with the local coordinate system capturing azimuth and elevation angles
(¢ and 8).



 [image: image5.png]Fig. 3. UE with a hand phantom model in (a) portrait and (b) landscape
‘modes, respectively.
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Based on the this there is the following observation.

Observation 1: UE antenna gain would be greatly impacted by the blockage of hand or other objects.
There are maybe some implementation, integrated proximity sensors etc, to detect the existence of a certain object which is close to the UE, e.g. for MPE purposes. However, it’s still difficult to differentiate the type of the objects and the more precise angle in which the object locates. Since these information would be important for correct estimation of the impacted antenna gain, it means that the precise estimation of the antenna gain would be impossible. Not to say the impact would still be complicated even if the estimation is accurate.
Observation 2: It is difficult for UE to do precise estimation of the type and angle of blocking object, not to say accurate estimation of the impacted antenna gain which would be even more complicated. 
It was argued by some company that TRP estimation and control would be somewhat easier compared to EIRP in Rel-15 discussion. Considering the more flexible and divergent nature of EIRP, it may be possible. However, even TRP would be facing the previous described problems, and no clear solution has been foreseen.

Observation 3: Both EIRP and TRP are facing similar feasibility problems, though TRP may be somewhat easier.
Observation 4: In all, it is believed that neither EIRP nor TRP is technically feasible to be accurately predicted by UE in the actual field, which would make p-Max not that meaningful.

Though companies are still encouraged to propose viable solution on how p-Max functionality can be implemented and present motivation for introducing p-Max according to last meeting’s WF, as long as those problems not be effectively solved, it is still proposed to not introduce Pmax for FR2 in RAN4 Rel-16 spec.
Proposal: Not to introduce Pmax for FR2 in RAN4 Rel-16 spec unless the feasibility of fairly accurate UE estimation of TRP/EIRP in different blockage scenarios can be proved.

3. Conclusion

This paper discussed RAN2’s LS [1] and did a review on RAN4’s related history in Rel-15. The following observations and proposals were provided:
Observation 1: UE antenna gain would be greatly impacted by the blockage of hand or other objects.
Observation 2: It is difficult for UE to do precise estimation of the type and angle of blocking object, not to say accurate estimation of the impacted antenna gain which would be even more complicated. 

Observation 3: Both EIRP and TRP are facing similar feasibility problems, though TRP may be somewhat easier.
Observation 4: In all, it is believed that neither EIRP nor TRP is technically feasible to be accurately predicted by UE in the actual field, which would make p-Max not that meaningful.

Proposal: Not to introduce Pmax for FR2 in RAN4 Rel-16 spec unless the feasibility of fairly accurate UE estimation of TRP/EIRP in different blockage scenarios can be proved.
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