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1	Introduction
So far RAN4 has been discussing how to define Pmax for FR2. On the progress of this issue we received a LS from RAN4 in R4-1910262 indicating that Pmax for FR2 is not introduced in release 15.  In this paper we consider implications to RAN2.
2	Discussion
[bookmark: _Hlk16513551]In RAN2 we use Pmax in cell selection criterion:
[bookmark: _Toc12747466]5.2.3.2	Cell Selection Criterion
The cell selection criterion S is fulfilled when:
	Srxlev > 0 AND Squal > 0


where:
	[bookmark: _Hlk505630812]Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset )– Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp


where:
	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

	Qoffsettemp
	Offset temporarily applied to a cell as specified in TS 38.331 [3] (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	[bookmark: _Hlk513297296]Minimum required RX level in the cell (dBm). If the UE supports SUL frequency for this cell, Qrxlevmin is obtained from q-RxLevMinSUL, if present, in SIB1, SIB2 and SIB4, additionally, if QrxlevminoffsetcellSUL is present in SIB3 and SIB4 for the concerned cell, this cell specific offset is added to the corresponding Qrxlevmin to achieve the required minimum RX level in the concerned cell;
else Qrxlevmin is obtained from q-RxLevMin in SIB1, SIB2 and SIB4, additionally, if Qrxlevminoffsetcell is present in SIB3 and SIB4 for the concerned cell, this cell specific offset is added to the corresponding Qrxlevmin to achieve the required minimum RX level in the concerned cell.

	Qqualmin
	Minimum required quality level in the cell (dB). Additionally, if Qqualminoffsetcell is signalled for the concerned cell, this cell specific offset is added to achieve the required minimum quality level in the concerned cell.

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN, as specified in TS 23.122 [9].

	Qqualminoffset
	Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN, as specified in TS 23.122 [9].

	Pcompensation 
	If the UE supports the additionalPmax in the NR-NS-PmaxList, if present, in SIB1, SIB2 and SIB4:
max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);
else:
max(PEMAX1 –PPowerClass, 0) (dB)

	PEMAX1, PEMAX2
	Maximum TX power level of a UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in TS 38.101 [15]. If UE supports SUL frequency for this cell, PEMAX1 and PEMAX2 are obtained from the p-Max for SUL in SIB1 and NR-NS-PmaxList for SUL respectively in SIB1, SIB2 and SIB4 as specified in TS 38.331 [3], else PEMAX1 and PEMAX2 are obtained from the p-Max and NR-NS-PmaxList respectively in SIB1, SIB2 and SIB4 for normal UL as specified in TS 38.331 [3]. 

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in TS 38.101-1 [15].



So in order to UE to camp on cell and to perform reselection UE needs to be able to set value for Pcompensation.
Observation: In order to camp and perform reselection one needs to be able to define Pcompensation used for S criterion derivation
Naturally there still exists UE power class which limits the maximum power UE is able to use. Normally networks optimize the reselection parameters of system for a specific UE power class and then the Pcompensation is used to compensate possible excessive/insufficient power UE is able to utilize. So in order to define Pcompensation without Pmax we could consider UEs to utilize:
1. Different Pcompensation based on UE power class (e.g. EIRP or TRP based power class)
2. Fix the “offset” applied due to Pcompensation to fixed value (i.e. most likely 0). 
FR1 power class is based on conducted power at the antenna connector thus all above equations corresponds to TRP (total radiated power). On the other hand, for FR2 the transmit power characteristics (such as power control) are specified in EIRP (equivalent isotropic radiated power). In particular, FR2 power class in [2] clause 6.2.1 is based on the minimum peak EIRP.
At the same time, maximum TRP limit and EIRP limit are specified for each power class in [2], however, they are simply upper limits that UE shall fulfil. UE may not achieve and can only support TRP/EIRP much lower than these maximum values. UE implementation with highly directive beam does not require high TRP to reach high EIRP. Thus, TRP is not a good metric in FR2.
Observation: The cell selection criteria is better specified in EIRP than TRP for FR2. 
FR2 power class is based on minimum peak EIRP. For example, in the band n257/n258 we have:
· PC1 Fixed wireless access (FWA) UE, 40 dBm EIRP 
· PC2 Vehicular UE, 29 dBm EIRP 
· PC3 Handheld UE, 22.4 dBm EIRP 
· PC4 High power non-handheld UE, 34 dBm EIRP
Now it depends whether camping is optimized for PC1 or PC2/3/4 UEs which kind of offset should be applied. 
Observation: Depending on the network optimization strategy it is not possible to fix the offset to be optimal for each scenario. 
But naturally we can always assume that (e.g. now considering n257 band) NW has been optimized for highest power UEs that are allowed to operate in the band. Then we could e.g. assume that Pmax used for Pcompensation calculation (not indicating actual allowed maximum transmit power) is fixed to a value e.g. 50dBm. Then assuming that value ranges of Qrxlevmin/Qqualmin are sufficient NW can always compensate setting of those parameters in such a way that camping on cell is based on actually highest supported power class in the system. Naturally if later there comes UEs with higher power class they should not be allowed to operate on such band. This could be solved by RAN4 not defining such a power classes for “legacy” bands. By not mandating Pcompensation to be e.g. zero it is possible in some systems to take advantage of different UE power classes.
More optimally even we would even consider that NW could set Pmax even in FR2 but solely for purposes of S criterion calculation and not indicating allowed maximum power in the system. Drawback of this type of solution would be that once RAN4 defines usage for Pmax in a different way then we would need to have “real” Pmax signalling introduced in release 16. But we think that most likely Pmax will be defined based on EIRP in release 16 and thus we should now base the Pmax in RAN2 already in release 15 with EIRP. 
Proposal: Consider Pmax be applicable for S-criterion evaluation even for FR2 similarly as now in release 15
Proposal: Above proposal does not imply what is actual maximum allowed output power
3	Conclusions
In this paper we considered Pcompensation setting in FR2 and reached following proposals:
Proposal: Consider Pmax be applicable for S-criterion evaluation (Pcompensation) even for FR2 similarly as now in release 15
Proposal: Above proposal does not imply what is actual maximum allowed output power
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