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1 Introduction
In the latest TS 38.101-2, there is no Pmax definition for FR2. Introducing FR2 Pmax into PCMAX equation is under discussion in RAN4. RAN2 also have a discussion on the cell selection S criterion without the definition on Pmax.
However, RAN2 decides to wait for RAN4 conclusion on FR2 Pmax.

This paper provides proposals on FR2 Pmax and S criterion for cell selection.
2 Discussion
2.1 Pmax for FR2
In the last RAN4 meeting, FR2 Pmax was discussed with options on TRP and EIRP, additional Pcmax test is also proposed to be delayed by a time period in RAN5 or no test case will be defined for Pmax. For controlling the power on peak EIRP or TRP, companies have different views on the implementation difficulties. In our understanding, Pmax based either EIRP or TRP will introduce much difficulties to control on the accuracy. We copy the proposal with TRP based Pmax definition as below:
	while the corresponding measured total radiated power PTMAX,f,c is bounded by

PTMAX,f,c ≤ MIN(PEMAX,f,c + [10], TRPmax)
with PPowerclass the UE power class as specified in sub-clause 6.2.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2.1, MPRf,c as specified in sub-clause 6.2.2 , A-MPRf,c as specified in sub-clause 6.2.3, ΔMBP,n the peak EIRP relaxation as specified in section 6.2.1, PEMAX,f,c the value given by the P-Max IE [13] and TRPmax the maximum TRP for the UE power class as specified in sub-clause 6.2.1. The lower bound on PUMAX,f,c does not apply if the UE is configured with a PEMAX,f,c such that PEMAX,f,c + [10] ≤ TRPmax.


For TRP based Pmax, the direct way to realize the power control with Pmax is to reduce the PA output power per element to limit the upper bound. Since Pmax is configured with a range of [-30, 33]dBm(proposed to extend for FR2), UE is required to limit the upper TRP for each value that the network may configure. In fact, FR2 implementation need much optimization and calibration work on beam accuracy which is determined by a group of EIRP/TRP values as power class definition. Obviously, with the upper limitation changed, the matching network, antenna output impedance and PA performance would be changed accordingly. If one of the power class requirement changed (e.g. TRP is changed to be Pmax configured by the network), the RF circuit need to calibrate and adjust from the start, and may need to find new working point to get the optimization status which also need to be tuned with the power class requirement. 
For peak EIRP, we don’t see very clear implementation discussion within RAN4. If it is only required on peak direction, UE need to do the power control calculation with the information on analog codebook in advance on the current beam after uplink scheduling. While for the directions other than peak, it requires output power as a range of [11.5, 43]dBm for top 50% directions(take PC3 as example), and no requirement for the other 50% directions. It seems not sufficient to limit the output power since it still allow an output power up to 43dBm on the other direction. The other solution for EIRP based Pmax would be control the EIRP on all directions, especially on the top 50% directions. It would be more like a new power class for each configured EIRP value. Meanwhile, UE don’t have any instructions on how to operate with the EIRP based Pmax configuration. 
Therefore, we can see much instability on the implementation and performance on introducing Pmax into FR2 Pcmax definition. The additional work for UE/chipset would not only related to the software revision but also on the hardware design, especially for the additional optimization on each Pmax point would be huge.
So we propose to not introduce Pmax for FR2 in Rel-15, and have study on the applicability and implementation on introducing Pmax in Rel-16.
Proposal 1: Pmax for FR2 is not introduced in Rel-15, further study on the applicability can be continued in Rel-16.
2.2 S criterion for FR2 cell selection
In TS 38.304, S criterion for cell selection/reselction is defined regardless of FR1 or FR2, which can be seen as below:
	Srxlev > 0 AND Squal > 0



	where:
Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset )– Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp
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)
PPowerClass
Maximum RF output power of the UE (dBm) according to the UE power class as defined in TS 38.101-1 [15].




During RAN2 discussion, it seems ambiguous on FR2 Ppowerclass and Pmax adoption for cell selection. For S criterion, the RAN4 related parameter is focused on Pcompensation. For FR1, Pcompensation is defined for compensating on the power difference between network configuration and UE capability. For example, assume Pmax=26dBm and UE powerclass is 23dBm, the UE is compensated with 3dB on the cell edge which is considered for PC2 UE to access. 
For FR2, it is not easy to define the Pcompensation even the Pmax is introduced. It is because FR2 power class is defined as the minimum or maximum value on EIRP or TRP. Without the nominal requirement, we cannot conclude whether the UE need to compensate on the current cell. For example, for the equation max(PEMAX1 –PPowerClass, 0), if we choose 22.4dBm as PPowerClass into the equation, then the UE may not access to this cell since Pmax may configure larger than 22.4dBm while the UE is actually can transmit with 43dBm, thus the compensation is not appropriate. From another perspective, if Pmax is not introduced for FR2, it means there is no limitation from network, which can be understand as Pmax is equal to UE MoP capability. Then Pcompensation shall be 0 for FR2 cell selection.
Proposal 2: For S criterion of FR2 cell selection, Pcompensation shall be defined as 0 in the equation.

Proposal 3: Send an LS to RAN2 to inform them on the value of Pcompensation for FR2.
3 Conclusion

In this contribution we discussed on the open issues on beam correspondence, according to the analysis, we have the following proposals:
Proposal 1: Pmax for FR2 is not introduced in Rel-15, further study on the applicability can be continued in Rel-16.
Proposal 2: For S criterion of FR2 cell selection, Pcompensation shall be defined as 0 in the equation.

Proposal 3: Send an LS to RAN2 to inform them on the value of Pcompensation for FR2.
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