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1 Introduction
The P-Max IE applicable in FR2 is discussed in this contribution. 

2 Background

RAN4

RAN4 discussed the applicability of P-Max in FR2, but did not reach an agreement [1-5]. 

RAN2

Idle mode:

The P-Max IE is used in SIB1 to indicate the maximum power on NUL or SUL carrier, and in SIB2 on an intra-frequency carrier, and in SIB4 on an inter-frequency carrier. The P-Max IE is also used for the additionalPmax IE (OP) in the NS parameters for the MFBI signalling.

The P-Max IE is used for the Pcompensation in cell selection criterion S, as part of the cell suitability, for the serving, intra-frequency neighbour or inter-frequency neighbour cell(s). 
Connected mode:

The P-Max IE is used in several RRC messages to configure the maximum uplink power on NUL or SUL carrier as part of the configuration CellGroupConfig IE. 

The P-Max IE in 38.331 has the following value range:
–
P-Max
The IE P-Max is used to limit the UE's uplink transmission power on a carrier frequency, in TS 38.101-1 [15] and is used to calculate the parameter Pcompensation defined in TS 38.304 [20].

P-Max information element

P-Max ::=                           INTEGER (-30..33)

Correction to the P-Max value range for FR2 was discussed in RAN2#104 [6], but postponed, due to lack of progress in RAN4. 

3 Discussion

P-Max in FR1:

RAN4 agreed corrections to 38.101-1 which specify that if P-Max is present in system information the UE uses min (P-Max, PowerClass), otherwise the UE uses PowerClass [7]. This principle applies to all NR bands in FR1. RAN4 has defined Power Class 2 (26 dBm) and Power Class 3 (23 dBm) in FR1, see table Table 6.2.1-1 in 38.101-1.
P-Max in FR2:

The NW should be able to limit the maximum output power for NR UE in FR2 by signalling an explicit P-Max value in system information. Even though RAN4 has not decided on the applicable P-max in FR2 (i.e. use of TRP or EIRP), it is likely that the required signalling range is outside the signalling range of P-Max IE, see tables 6.2.1.x-2 in 38.101-2 for Power Class 1, 2, 3 and 4 defined for FR2:
	Power Class
	Max TRP (dBm)
	Max EIRP (dBm)

	1
	35
	55

	2
	23
	43

	3
	23
	43

	4
	23
	43


RAN4 could not agree on the applicable metric (TRP or EIRP) for FR2. It is assumed that RAN4 will discuss this topic again in RAN4#90bis [8]. In case RAN4 is not able to agree on an applicable P-Max for FR2 in REL-15, RAN2 needs to clarify the use of P-Max/additionalPmax in 38.331 and Pcompensation in 38.304, i.e. RAN2 needs to discuss the impact on RAN2 specifications:
Observation 1: In case RAN4 does not agree on an applicable P-Max for FR2 in REL-15 then RAN2 needs to discuss the impact on RAN2 specifications. 
However RAN4 may be able to agree on an applicable P-Max for REL-15, provided that waivers and a transition period is applied for the associated test cases: 
Observation 2: RAN4 may be able to agree on an applicable P-Max for REL-15, provided that waivers and a transition period is applied for the associated test cases.

It is possible that RAN4 agrees on a single P-Max value for the new power classes in FR2 [8]. In such case the existing P-Max IE can be re-used for FR2 without ASN.1 change when an offset is added to the signalled value in 38.101-2:

Observation 3: P-Max IE can be re-used when RAN4 agrees on a single P-Max value for the new power classes in FR2 and an offset (dB) is added to the signalled value in 38.101-2.
This is probably the simplest and cleanest solution to support the new power classes in FR2. The offset would be captured in 38.101-2 because RAN4 anyways has to capture the applicable P-Max for FR2 and RAN4 would also have to agree on the offset value to use [8]. 
RAN2 has to wait for the outcome of the RAN4 discussions, but independent from the outcome of the RAN4 discussions, there is an impact on the RAN2 specifications:
Proposal 1: RAN2 to wait for RAN4 agreements concerning the applicable P-Max in FR2.

Proposal 2: RAN2 to discuss clarifications for P-Max in FR2.
For discussion sake a CR to 38.331 is provided that assumes that an offset is added to the signalled value for P-Max in FR2 in 38.101-2 [9].
4 Summary

RAN2 is kindly asked to discuss signalling the P-max IE applicable in FR2: 

Observation 1: In case RAN4 does not agree on an applicable P-Max for FR2 in REL-15 then RAN2 needs to discuss the impact on RAN2 specifications. 

Observation 2: RAN4 may be able to agree on an applicable P-Max for REL-15, provided that waivers and a transition period is applied for the associated test cases.

Observation 3: P-Max IE can be re-used when RAN4 agrees on a single P-Max value for the new power classes in FR2 and an offset (dB) is added to the signalled value in 38.101-2.

Proposal 1: RAN2 to wait for RAN4 agreements concerning the applicable P-Max in FR2.

Proposal 2: RAN2 to discuss clarifications for P-Max in FR2.
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