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1 Introduction
The value range for P-Max when FR2 is used is discussed further in this contribution. 

2 Background

38.331:

IE P-Max is used to limit the UE's transmission output power in the cell, in dBm:

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

p-Max is broadcasted in SIB1(in IE FrequencyInfoUL-SIB for UL and SUL, if configured), SIB2 (intra-frequency) and SIB4 (per inter-frequency). p-Max is also optionally broadcasted in the NS parameter list (IE NR-NS-PmaxList) as the additionalPmax together with the additionalSpectrumEmission. In Idle mode p-Max influences the Pcompensation factor that is used in the cell selection criteria. 
NOTEs:

· p-Max is used in dedicated signalling in FrequencyInfoUL IE in UplinkConfigCommon IE.

· P-Max type is used in dedicated signalling for FR1 related configuration (e.g. requestedP-MaxFR1, p-maxNR-FR1 and p-maxUE-FR1).
38.101:

Power class PC2 (26 dBm) and PC3 (23 dBm) are defined for FR1 in table 6.2.1-1 in 38.101-1. 

RAN4 has introduced four power classes in FR2, see tables 6.2.1.x-2 in 38.101-2:

	Power Class
	Max TRP (dBm)
	Max EIRP (dBm)

	1
	35
	55

	2
	23
	43

	3
	23
	43

	4
	23
	43


RAN4 defined a maximum EIRP (e.g. for human exposure) and a TRP (e.g. for co-existence) for these power classes. RAN4 is still discussing the ‘P-Max’ applicable for these power classes, e.g. these new power classes may require a new IE that consists of two fields, one for EIRP value and one for TRP value, or a single combined value. But whatever ‘P-Max’ RAN4 will agree on, the ‘P-Max’ for the FR2 power classes is expected to go beyond the current maximum P-Max signaling range of 33 dBm. 
3 Discussion

Power classes and P-Max:

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 [1]. This principle applies to all NR bands in FR1. 
Required P-Max signalling range:

The NW should be able to limit the maximum output power of the UE for the new UE power classes in FR2 by signalling an explicit ‘P-Max’ value in system information. Even though RAN4 has not decided on the applicable ‘P-max’, it is likely that the required signalling range is outside the signalling range of P-Max IE.
It is possible that RAN4 agrees on a single ‘P-Max’ value for the new power classes in FR2 [2]. In such case the existing P-Max IE can be re-used for FR2 without ANS.1 changes when an offset is added to the signalled value:

Observation 1: 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.
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 ‘P-Max’ applicable for FR2 and RAN4 would also have to agree on the offset value to use [1].  
Alternatively, a P-MaxExt IE can be introduced that signals an extended range. However for UEs that do not support the P-MaxExt IE the maximum power would be limited to 33 dBm in FR2. In case RAN4 agrees on using both TRP and EIRP in FR2 RAN2 may have to introduce a new IE that includes two values with the required range. In any case, RAN2 has to wait for RAN4 agreements how to proceed [3]:
Proposal 1: RAN2 to wait for RAN4 agreements concerning the applicable ‘P-Max’ in FR2.

Proposal 2: RAN2 to discuss signalling options 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 [4].
4 Summary

RAN2 is kindly asked to discuss signalling options for ‘P-Max’ in FR2: 

Observation 1: 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.

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

Proposal 2: RAN2 to discuss signalling options for ‘P-Max’ in FR2. 

5 References

[1] R4-1813813, Draft CR for TS 38.101-1: P-Max for 5G NR HPUE, CMCC, CR 38.101-1, RAN4#88bis
[2] R4-1814721, P-Max indication for FR2, Ericsson, DISC, RAN4#89
[3] R4-1814722, LS on P-Max indication for FR2, Ericsson, LS out, RAN4#89
[4] R2-1817149, Correction to P-Max value range for FR2, Ericsson, CR 38.331, RAN2#104
1

