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1. Introduction

In the last RAN4 meeting #82bis a WF in [1] regarding the power class definition has been approved.
In short, the following points have been approved:

· Agreement
· UE must be able to produce certain EIRP
· Powerclass definition includes upper limit for TRP which need to be met regardless of beamforming settings
· Further details for power class definition are FFS
In this contribution we are addressing the remaining issues for the MOP and power class definition in the context of cmW and mmW ranges.
2. Discussion

We agree with the minimum EIRP requirement and the upper limit for TRP that has to be met regardless of the beamforming settings.
Moreover, we would like to clarify the multi-beam operation of the UE as RAN4 has to take a generic approach in the power class definition. In RAN1 meeting #85 multi-beam operation for UE has been discussed and the following proposals were agreed, listed here for convenience:

RAN1 - Meeting #85

“R1-165559           WF on Supported NR Operations                              Samsung, Nokia, ALU Shanghai Bell
Agreements:
· Following three implementations of beamforming are to be studied in NR

· Analog beamforming

· Digital beamforming

· Hybrid beamforming 

· Note: The physical layer procedure design for NR can be agnostic to UE/TRP with respect to the beamforming implementations employed at TRP/UE, but it may pursue beamforming implementation specific optimization not to lose efficiency

· RAN1 studies both multi-beam based approaches and single-beam based approaches for these channels/signals/measurement/feedback

· Initial-access signals (synchronization signals and random access channels)

· System-information delivery 

· RRM measurement/feedback

· L1 control channel

· Others are FFS
· Note: The physical layer procedure design for NR can be unified as much as possible whether multi-beam or single-beam based approaches are employed at TRP at least for synchronization signal detection in stand-alone initial access procedure

· Note: single beam approach can be a special case of multi beam approach

· Note: Individual optimization of single beam approach and multiple beam approach is possible

· Multi-beam based approaches

· In Multi-beam based approaches, multiple beams are used for covering a DL coverage area and/or UL coverage distance of a TRP/a UE

· One example of multi-beam based approaches is beam sweeping:

· When beam sweeping is applied for a signal (or a channel), the signal (the channel) is transmitted/received on multiple beams, which are on multiple time instances in finite time duration

· Single/multiple beam can be transmitted/received in a single time instance

· Others are FFS

· Single-beam based approaches

· In single-beam based approaches, the single beam can be used for covering a DL coverage area and/or UL coverage distance of a TRP/a UE, similarly as for LTE cell-specific channels/RS

· For both single-beam and multi-beam based approaches, RAN1 can consider followings in addition

· Power boosting

· SFN

· Repetition

· Beam diversity (only for multi-beam approach)

· Antenna diversity

· Other approaches are not precluded

· Combinations of single-beam based and multi-beam based approaches are not precluded”
In the above agreement we want to highlight the multi-beam operation that, in our understanding, do not preclude UE UL simultaneous transmissions in a single time instance:
· Multi-beam based approaches

· In Multi-beam based approaches, multiple beams are used for covering a DL coverage area and/or UL coverage distance of a TRP/a UE

· One example of multi-beam based approaches is beam sweeping:

· When beam sweeping is applied for a signal (or a channel), the signal (the channel) is transmitted/received on multiple beams, which are on multiple time instances in finite time duration

· Single/multiple beam can be transmitted/received in a single time instance

In our opinion, this leads to a TRP maximum limit approach for the power class definition when multiple beams are transmitted in a single time instance, each one with its own associated EIRP, and possibly different directions. So, the absolute maximum limit should be taken as a TRP value that shall be testable and thus reachable.
Proposal 1:  Power class definition should include a testable TRP limit (reachable) which should account generically for multiple simultaneous beams transmissions.
Indeed, the EIRP minimum performance is required as shown in the previous meetings discussions while recognizing the EIRP upper limits set by administrations; FCC for example has 43dm for portable devices and then 55dBm for other classes of static or semi-static devices(CPE).
We agree that a minimum EIRP performance requirement is required in order to fulfil the link budget performance.

 Proposal 2: Minimum EIRP performance requirement has to be included in the power class definition.
While the UE should never overshoot the upper EIRP limit, we can simplify the definition of the power class, by just making sure that the EIRP minimum requirement and its tolerance will never overshoot the maximum EIRP that is rather related to different regional/administration regulations.
Proposal 3: The EIRP minimum performance requirement along with EIRP tolerance and maximum TRP are enough to characterize the UE power class.
As an example, a power class definition would look like in the proposal below. 
.

Proposal 4: It is proposed that the following format to be agreed for Power Class definition:
	Band number
	Power Class A

	28GHz
	TRP
	EIRP

	
	Nominal
	Tolerance
	Nominal
	Tolerance

	
	23
	+2/-2
	34
	+2/-6


Explicative notes should be added for EIRP limit when polarized antennas are used in order to clarify the meaning of the nominal value listed in the table which should be total EIRP, and equally split over polarization.
2.2. Maximum Configured Power in the context of NR 
As the power class contains enough information about the output power and beamforming capabilities of the UE, the maximum configured power can be defined against EIRP values, so it will have the spatial dimension embedded.
As multiple simultaneous beams may be used, they may have different output power (EIRP) and then the maximum power requirement should be performed against the TRP value integrating the entire emitted energy over the sphere.
Proposal 5: Define Maximum Configured Power Pcmax,b per beam as an EIRP value.
Proposal 6: When multiple simultaneous UL beams are used, the maximum power test requirement should be done against the TRP value.
3. Conclusion 

In this contribution we discussed the Power Class definition for the cmW and mmW spectrum ranges and the following proposals have been made:
Proposals:
Proposal 1:  Power class definition should include a testable TRP limit (reachable) which should account generically for multiple simultaneous beams transmissions.
Proposal 2: Minimum EIRP performance requirement has to be included in the power class definition.

Proposal 3: The EIRP minimum performance requirement along with EIRP tolerance and maximum TRP are enough to characterize the UE power class.

Proposal 4: It is proposed that the following format to be agreed for Power Class definition:

	Band number
	Power Class A

	28GHz
	TRP
	EIRP

	
	Nominal
	Tolerance
	Nominal
	Tolerance

	
	23
	+2/-2
	34
	+2/-6


Proposal 5: Define Maximum Configured Power Pcmax,b per beam as an EIRP value.
Proposal 6: When multiple simultaneous UL beams are used, the maximum power test requirement should be done against the TRP value.
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