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1 Background

In the WF [1] it was agreed that

· the minimum output power should be defined as EIRP at maximum beam peak direction
but also invites companies to perform further study of the minimum output power and the OFF power:

· companies are encouraged to provide inputs to further study the minimum transmit power and transmit OFF power requirement.
For LTE, the minimum power is defined as “the broadband transmit power of the UE, i.e. the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value”, the lower limit of the power range within which the UE shall be able to control its output power. In [2] we propose to change the agreed definition of the Pcmax, the upper limit of the power-control range, to a definition in terms of a “conductive” power in a plane of reference that concides with that for the RSRP measurement and verified by a TRP measurement. Here we propose to change the agreement in on the minimum power above accordingly.
The OFF power is essentially an “unwanted emission” requirement in the wanted channel that should apply in any direction, and should be verified accordingly. 
2 Minimum output power

The UE shall be able to control its output power to a level below the minimum output power. For LTE the minimum power is verified by sending power control “DOWN” commands until the minimum is reached, whereas the maximum power (Pcmax) is verified by sending power control “UP” commands until the maximum is reached. 
In [2] we propose that the Pcmax is defined in terms of a “conducted” power in the same plane of reference as that of the RSRP measurement (the antenna ports for devices supporting measurements on physical ports). This is motivated by an understanding of beam-specific power control as a power control not associated with the actual UE antenna beam pattern but rather a certain CSI-RS together with and estimation of the path loss transparent to the UE RX antenna gain. The proposed definition of the Pcmax is:
Pcmax is the configured maximum output power available to the union of all the antenna elements of the UE from which signals are transmitted for beamforming purposes. In case several transmitter branches are used for UL transmissions, the configured maximum output power is the sum over the configured maximum power levels available to each branch.
The minimum power should be defined accordingly, reusing some formulations from the corresponding LTE specification we have 
Proposal 1: the minimum power is that available to the union of all the antenna elements of the UE from which signals are transmitted for beamforming purposes when the power is set to a minimum value. In case several transmitter branches are used for UL transmissions, the sum over the power levels available to each branch shall be less than the minimum power.
The plane of reference corresponds to the antenna connector(s) for devices supporting measurements on physical ports. For mmW operations we propose that
Proposal 2: the minimum power level is verified by a TRP measurement.

3 OFF power
The OFF power is essentially an “unwanted emissions” requirement in the wanted channel applicable in all directions of emissions. For LTE the transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame (during DTX and measurements gaps the UE is not considered to be OFF). When the transmitter of an NR UE is OFF the antenna beamforming or precoding in any particular direction is not relevant, one could instead ask that the radiated power in the OFF state is below a minimum level:
Proposal 3: the OFF power is verified by a TRP measurement (subject to testability).
which is consistent with the measurements of emissions in the OOBE and spurious emission domains. The porposal is subject to testability of a TRP requirement at lowe power level. One alternative method of verification is perhaps measurement over the sphere using the CDF method with the transmitter considered OFF.
4 Proposal
In view of our proposed definition Pcmax in terms of a “conductive” power also for mmW operations in [2], we also propose to revisit the agreement in [1] and define the minimum power follows
Proposal 1: the minimum power is that available to the union of all the antenna elements of the UE from which signals are transmitted for beamforming purposes when the power is set to a minimum value. In case several transmitter branches are used for UL transmissions, the sum over the power levels available to each branch shall be less than the minimum power.
Proposal 2: the minimum power level is verified by a TRP measurement.
Since the OFF power is essentially an “unwanted emissions” requirement we have

Proposal 3: the OFF power is verified by a TRP measurement (subject to testability).
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