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1 Introduction
New WI on enhancements of NB-IoT (RP-161324) was approved in RAN#72 meeting. One of objective is to evaluate and specify new power class(es), as copied below.

New Power Class(es)
· Evaluate and, if appropriate, specify new UE power class(es) (e.g. 14dBm), and any necessary signaling support, to support lower maximum transmit power suitable for small form-factor batteries, with appropriate MCL relaxations compared to Rel-13 (RAN4, RAN2).
In the contribution, we provide discussion on new power class for the standard work of RAN4 RF aspect. 
2 Discussion
From the WID, RAN4 task is to evaluate and specify new UE power class to support lower maximum transmit power suitable for small form-factor batteries. Mainly there are two issues from the task. One is to determine the appropriate MOP for UE, and the other is to define corresponding RF requirements for the new power class. For the lower maximum transmitter power UE, peak current consumption from battery is much lower, allowing use of a wider variety of batteries, including small form factor batteries. And it also makes it easier to integrate the PA onto the SOC. Meanwhile a relaxation in the MCL is needed for the lower transmit power. Furthermore, except PA power, digital/base band processing and analogue prior to PA input also consume a certain supply power, which will make a few portion of current reduction when the NB-IoT output power is reduced further. Hence trade-off needs to be made for the appropriate MOP. Rel-13 already defines two power classes, which are power class 3 (23 dBm) and power class 5 (20 dBm). To avoid further marketing fragment our preference is that only one new power class is introduced in Rel-14.

Observation1: One new power class is preferred to support potential use of small form-factor batteries for NB-IoT UE. The appropriate MOP is FFS 
Again to make an appropriate choice on the MOP for the new power class, the study on small form-factor batteries and on-chip PA design might be performed.
It is foreseen that the introduction of new power class has no impact to UE receiver requirement. The primary assessment on each transmitter requirement is shown in Table 1.

Table 1: analysis on the impact to transmitter requirements
	Clause in 36.104
	Requirement
	Initial assessment

	6.1
	General
	no change

	6.2.2
	UE maximum output power
	A new power class is added 

	6.2.3
	UE maximum output power for modulation / channel bandwidth
	The same MPR is defined for UE category NB1 Power Class 3 and 5. If the same MPR can be reused for the new power class is FFS.

	6.2.5
	Configured transmitted power
	The configured transmitted power tolerance is relaxed when the configured power is far below MOP. E.g. for power class 3 and 5, PCMAX tolerance is 5 dB for 13 ≤ PCMAX,c < 18. Hence for the new power class with lower MOP, likely the power tolerance may be defined separately.

	6.3
	Output power dynamics
	no change

	6.5
	Transmit signal quality
	no change

	6.6
	Output RF spectrum emissions
	No change is needed for occupied bandwidth, SEM, and spurious emissions.
If ACLR can be relaxed due to the reduction of MOP, which need to be further studied.

	6.7
	Transmitter intermodulation
	no change


RAN4 will have 4 meetings toward the planned completion date of the WI which is March 2017. Below is a time plan for the new power class, which is extracted from []:
· 3GPP RAN4#80 (22 - 26 Aug 2016):
· Agree the work plan 
· Initial study on the MOP (maximum output power) for new power class
· 3GPP RAN4#80BIS (10 - 14 Oct 2016)
· Study on MOP
· Agree on how many power classes to be specified
· Agree on MOP for new power class(es)
· 3GPP RAN4#81 (14 - 18 Nov 2016)

· Study on UE RF requirements (e.g. MPR)
· 3GPP RAN4#82 (13 - 17 Feb 2017)

· Finalize UE RF requirement
· Agree on the 36.101 CR to include the new power class(es)
3 Conclusion
In this contribution, an overview together with a work plan on new NB-IoT power class are provided for discussion. 
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