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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.


It is found that the introduction of p-UE-FR2 did not really consider RAN4 needs so far and was regarded as an direct extension from FR1 as documented in [2]. 

In this paper, the related RAN4 history in R15 was briefly reviewed and proposals about RAN4’s action is provided.

2. Discussion
The introduction of p-UE-FR2 was discussed in [2] with the p-UE-FR1. The main intention is try to extend the use case of p-UE-FR1, which is used as a UE power limitation (P-max/Pemax) in RAN4, to the case of across all cell groups for NR-DC, though RAN4  hasn’t defined the requirements for NR-DC yet. For FR1, this extension seems ok, but the case of FR2 is much more complicated in RAN4.

Observation 1: RAN2 discussion simply extended FR1 to FR2 for this parameter.

The natural use case for p-UE-FR2 in RAN4 should be a Pmax/Pemax to restrict the configured maximum power which is similar to p-UE-FR1 case. The following is copied from 38.101-1 requirements for CA.

-
PEMAX,CA is p-UE-FR1 value signaled by RRC and defined in [38.331];
Observation 2: p-UE-FR1 was used by RAN4 in the definition of Pmax/Pemax.
For RAN4, the only place where p-UE-FR2 could be used is as Pmax/Pemax. However FR2 is different from FR1. 
In Rel-15, lengthy discussions were taken place whether P-max/Pemax is applicable or not. This was raised in [3] and other contributions such as [4][5][6]. Most analysis argued definition based on EIRP would be impractical for requiring UE to know its detailed antenna gain while TRP based definition seems not that meaningful. In the end no consensus had been reached and the following LS [7] was approved and sent to RAN2, which says:
RAN4 would like to inform RAN2 on the agreement of FR2 Pmax.

It is agreed in RAN4 that FR2 Pmax is not introduced in the Rel-15 version of the 38.101-2 after several meetings discussion, which means FR2 UE cannot set its configured maximum output power according to a Pmax indication. A P-Max limitation on FR2 configured maximum output power will be further study for Rel-16, RAN4 will inform RAN2 the decision once we have an agreement. 

It is clearly explained that RAN4 did not introduce FR2 Pmax in Rel-15 and FR2 UE cannot set Pcmax according to a Pmax indication. RAN2 replied the LS in [8] in which says:

RAN2 thanks RAN4 on their LS which has resulted in the following agreements in RAN2: 

· R2 assumes that for FR2, Rel-15 UE ignores broadcasted Pmax if any

· R2 assumes that for FR2, Rel-15 UE set Pcompensation = 0

Unfortunately, no more discussion was done in Rel-16 and we are standing on the same ground in this topic for Rel-16. In addition, RAN2 did the seemingly “natural” extension of p-UE-FR1 to p-UE-FR2 which is not consistent with previous agreements. Based on this situation the following observations were provided:
Observation 3: RAN4 agreed in Rel-15 that no FR2 Pmax introduced and nothing has changed so far for Rel-16.

Observation 4: If no FR2 Pmax/Pemax introduced in RAN4, the p-UE-FR2 would be useless at least from RAN4’s point of view.

Considering the time frame of RAN4 in Rel-16, it is also not that likely to do any big changes. So based on the current situation, it is proposed to reuse Rel-15 conclusion for Rel-16 for FR2 Pmax and reply RAN2 that RAN4 would not use p-UE-FR2 in Rel-16. A draft reply LS is also provided in [9].

Proposal 1: Reuse Rel-15 conclusion for Rel-16 for FR2 Pmax that RAN4 would not introduce this in Rel-16 version of 38.101-2.
Proposal 2: Reply to RAN2 this decision.

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: RAN2 discussion simply extended FR1 to FR2 for this parameter.

Observation 2: p-UE-FR1 was used by RAN4 in the definition of Pmax/Pemax.

Observation 3: RAN4 agreed in Rel-15 that no FR2 Pmax introduced and nothing had changed so far for Rel-16.

Observation 4: If no FR2 Pmax/Pemax introduced in RAN4, the p-UE-FR2 would be useless at least from RAN4’s point of view.

Proposal 1: Reuse Rel-15 conclusion for Rel-16 for FR2 Pmax that RAN4 would not introduce this in Rel-16 version of 38.101-2.

Proposal 2: Reply to RAN2 this decision.
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