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1 Introduction
FR2 PCMAX requirement definition has been discussed in past few RAN4 meetings [1-6] and yet reaching a consensus. As of last RAN4 meeting, there have been two proposals on FR2 PCMAX definition contended [1-2]. In this contribution, we intend to share our view on these two proposals and our understanding on the need of defining PCMAX requirement.            
2 Discussion
FR2 PCMAX has been discussed for quite some time in RAN4 [1-6]. Compared to FR1 PCMAX definition, the challenge in defining FR2 PCMAX lies in that the associated power class definition is substantially different from FR1 where FR2 only specifies minimum peak EIRP without tolerance in OTA while FR1 defines the nominal conductive output power with tolerance.

PCMAX, as meant by its name, is the allowed UE configured maximum output power. If not considering the power reduction such as MPR, A-MPR, or TIB, the requirement is essentially the same as with PpowerClass. For FR1 power class 3 UE, the PCMAX shall not exceed 23 dBm. The measured configured maximum output power, PUMAX, on the other hand, is allowed up to 25 dBm, which is the upper tolerance of PCMAX at 23 dBm. When taking into account of the MPR, A-MPR, or TIB, PCMAX is allowed to be lower than PPowerClass. The tolerance at lower PCMAX is incrementally relaxed according to the table below as defined in E-UTRA technical specifications [7].

	PCMAX,c
(dBm)
	Tolerance T(PCMAX,c)
(dB)

	23 < PCMAX,c ≤ 33
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0

	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0


Table 2-1 PCMAX tolerance recaptured from TS 36.101 Table 6.2.5-1
Observation 1: PCMAX requirement is essentially the same as with PpowerClass, if not considering the power reduction.

From compliance test point of view, FR1 PCMAX is verified by starting with PpowerClass through a series of “UP” TPC command till no further output power change. The lower PCMAX value can then be configured by any “DOWN” TPC commands. Though PCMAX value itself is considered as the absolute power level, the way it is being tested is essentially a relative power reduction.

Observation 2: Though PCMAX value itself is considered as the absolute power level, the way it is being tested is essentially a relative power reduction.

For FR2, as only minimum peak EIRP is specified as PpowerClass, PCMAX can vary among different UEs and become each UE’s own capability. In order to define a specific starting PCMAX value, in [1], it was proposed to further define a nominal peak EIRP. However, a nominal peak EIRP would mean an additional PpowerClass requirement which likely would constrain the peak EIRP below the maximum value that a UE can actually deliver and limit the UE UL coverage capability. Therefore, we do not suggest defining a nominal peak EIRP power level just to make the PCMAX definition similar to FR1. The other FR2 PCMAX proposal simply uses the PpowerClass as the lower limit (if MPR and A-MPR are not considered) and EIRPMAX (regulatory requirement) as the upper limit for PCMAX [2]. Though we tend to agree more with this definition, we also think it does not provide any new information beyond the FR2 power class definition which can already be verified by EIRP CDF characterization.

Observation 3: A nominal peak EIRP would mean an additional PpowerClass requirement which likely would constrain the peak EIRP below the maximum value that a UE can actually deliver and limit the UE UL coverage capability.

As PCMAX is computed internally in the UE which also depends on FR2 UE’s maximum peak EIRP capability, no further verification is needed if its peak EIRP measured from EIRP CDF is in the range between PpowerClass and EIRPMAX. If a PCMAX lower than UE’s maximum peak EIRP capability needs to be configured, it can be verified by the relative power control requirement.

Observation 4: If a PCMAX lower than UE’s maximum peak EIRP capability needs to be configured, it can be verified by the relative power control requirement.

The essence of PCMAX is primarily to calculate the power headroom (PHR) of the UE. We think the power headroom can always be computed inside the UE from its UL gain table without knowing the absolute EIRP power level which could vary at different plane of reference. Therefore, we think it is unnecessary to define PCMAX requirement in FR2.              
Observation 5: The power headroom can always be computed inside the UE from its UL gain table without knowing the absolute EIRP power level.

3 Conclusion
In this contribution, we share our view on the two FR2 PCMAX definitions being proposed and our understanding on the need of defining PCMAX requirement.
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