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1. Introduction

In the last several meetings RAN4 discussed the NR power class definition for cmW and mmW. A WF in [1] has been agreed in the last RAN4 meeting.
In this contribution, we propose a power class definition and a corresponding Pcmax definition for range 2.
2. Discussion

In the last RAN4 meeting we agreed to have PpowerClass and Pcmax defined both in EIRP terms. A maximum TRP value for the power class definition is still under discussion.
In the agreed WF[1], it was suggested to companies that for CDF EIRP analysis to bring a minimum EIRP value per sphere. In our opinion, the delta between the Peak EIRP (corresponding to P_Power_Class) and the lowest EIRP over the sphere it is a very important value for the gNB scheduler. Let’s call this delta 
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= Peak EIRP – lowest EIRP. We will try to explain why this value has such importance.

In LTE, the eNB starting assumptions for scheduling are based on Pcmax_L value which represents full knowledge of MPR (RB allocation) , A-MPR (from NS values), UE power Class (UE capabilities). The P-MPR is be signaled through PHR since it is dynamic and only for SAR related situations.
So, Pcmax_L is the scheduling assumption the eNB will start with. The UE will provide later a PHR report and this will tell eNB scheduler a more precise headroom because it is based on the real Pcmax that the UE uses (by its own calibration) which is always better that the Pcmax_L value. After the first PHR report the scheduler start to converge to an optimum allocation in terms of power and BLER. This process is completed as well by TPC in the close loop power control, and complemented by CSI feedback. However, all the above rationales work well under a 0dBi UE antenna for LTE.
Observation 1: In LTE, the eNB used Pcmax_L value as a starting point for scheduling and open power control loop. After the first PHR the scheduler is getting a much closer knowledge of the real Pcmax used by UE which usually better (higher) then Pcmax_L.
Observation2: In LTE, we used a 0 dBi antenna gain assumption.

For NR radio, we have the beamforming gain that is not uniform over the coverage sphere. This is a new dimension and a new reality that we must account for, to have gNB scheduler sufficiently knowledgeable and capable to converge, and react to.
Observation3: In NR, the gNB scheduler must be able to account for EIRP irregular spatial coverage over the sphere.

2.1 The NR Power Class definition for range 2
Here is a refined proposal for range 2 power class:
Proposal 1: Define the UE power class for the cmW and mmW range as:

·  The EIRP part:

· Peak EIRP and the regulatory maximum EIRP

· The TRP part:

· The maximum TRP that may be testable through zero-MPR wave form as well, pending RAN1 reply to the LS RAN4 sent in Berlin in [3] .
It was proposed in Berlin in [2] to add a Gc term to the Pcmax formula. However, we believe that a real benefit for the system is to have a maximum deviation 
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from the Peak EIRP and determined using the CDF method or through a compromise between the companies in a form of:
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= Peak EIRP – lowest EIRP
The justification is the need of lowest value to campare with in the Pcmax_L equation as we will see in section 2.3.
Proposal 2: RAN4 should define the
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= Peak EIRP – lowest EIRP
 as part of Power Class definition to be able to define a usable Pcmax_L value.

2.2 NR power class measurability
We believe that a testable power class defined in terms 
Proposal 3: Peak EIRP must be measurable and shall be obtained using a zero-MPR reference wave form to be defined by RAN4.

Proposal 4: If required, Max TRP must be measurable and shall be obtained using a zero-MPR reference wave form to be defined by RAN4.

2.3 NR Pcmax definition for range 2
Based on the above proposed power class definition we propose to use the Peak EIRP to apply MPR, A-MPR and other implementation Delta’s margins or insertion losses that we will note here 
[image: image5.wmf]imp

D

 and then use the 
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and P-MPR as possible reductions from peak EIRP to compare with and deduce the Pcmax_L value.
The main difference between the proposal in [2] and the following one, consist in minimizing the impact of the EIRP variations over the sphere coverage in relation any other type of reductions that the UE is taking.

Proposal 5:  The following Pcmax definition per beam in proposed:
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With the above Pcmax_L assumption to start with, the gNB scheduler will start conservative, but as soon as it will receive a PHR it will know exactly what is the real Pcmax used by UE, value driven by the EIRP gain eventually.

In the end, we may need to study if PHR based reports are fast enough or another type of feedback is required. However, this will be determined by RAN1. RAN4 has just to inform them about the Pcmax definition and about any further design impact.
Proposal 6:  If proposal 5 is acceptable to RAN4 we should ask RAN1 if PHR feedback is fast enough compared to beam conditions changes in a dynamic environment.
3. Conclusion 

In this contribution, we discussed the Power Class and Pcmax definition for range 2.

Observations and proposals:
Observation 1: In LTE, the eNB used Pcmax_L value as a starting point for scheduling and open power control loop. After the first PHR the scheduler is getting a much closer knowledge of the real Pcmax used by UE which usually better (hight) then Pcmax_L.

Observation2: In LTE, we used a 0 dBi antenna gain assumption.

Observation3: In NR, the gNB scheduler has to be able to account for EIRP irregular spatial coverage over the sphere.

Proposal 1: Define the UE power class for the cmW and mmW range as:

·  The EIRP part:

· Peak EIRP and the regulatory maximum EIRP

· The TRP part:

· The maximum TRP that may be testable through zero-MPR wave form as well, pending RAN1 reply to the LS RAN4 sent in Berlin.
Proposal 2: RAN4 should define the
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= Peak EIRP – lowest EIRP
 as part of Power Class definition to be able to define a usable Pcmax_L value.

Proposal 3: Peak EIRP must be measurable and shall be obtained using a zero-MPR reference wave form to be defined by RAN4.

Proposal 4: If required, Max TRP must be measurable and shall be obtained using a zero-MPR reference wave form to be defined by RAN4.

Proposal 5:  the following Pcmax definition per beam in proposed:
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Proposal 6:  If proposal 5 is acceptable to RAN4 we should ask RAN1 if PHR feedback is fast enough compared to beam conditions changes in a dynamic environment.
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