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1 Introduction

At 1# IoT Adhoc and RAN5#72 meeting discussions happened about NB-IoT UE power control and way of making UE transmit at the maximum output power. However, how to make UE transimit at some power levels other than maximum output power is untouched. This discussion paper first discusses the problem in power setting with open loop power control only, then give some proposed WFs.
2 Discussion
In R5-164098 and R5-165302, the NB-IoT power control mechanism has been discussed detailly. It is clear that NB-IoT only supports open loop power control, and the tolerance achieves +/- 9dB with additional 1dB test system uncertainty. It is possible to make UE transmit the maximum power by setting a very high target open loop power. But it is unlikely to configure other UE powers exactly. This will affect some RF test cases.
Scenario 1:
In some cases, UE is required to transmit at a power other than maximum power in core spec. Below is an example.

In 36.101 TC6.5.2F.2 defines the requirement for carrier leakage.
Carrier leakage is an additive sinusoid waveform that has the same frequency as a modulated waveform carrier frequency. The measurement interval is one slot in the time domain. The relative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The relative carrier leakage power of category NB1 UE shall not exceed the values specified in Table 6.5.2F.2-1.

Table 6.5.2F.2-1: Minimum requirements for relative carrier leakage power

	Parameters
	Relative limit (dBc)

	0 dBm ≤ Output power
	-25

	-30 dBm ≤ Output power ≤ 0 dBm
	-20

	-40 dBm ( Output power < -30 dBm
	-10


From this table we can see carrier leakage requirements are defined for low, mid and high ouput power levels. From testing point of view, it is unverifiable by open loop power control only.
Scenario 2:

In some cases, whether UE should transmit at the maximum power is unclear in core spec, but in RAN5 UE low and high power ususally are tested to make the test more accurate. Below is an example.


In 36.101 TC6.5.2F.1 defines the requirement for EVM.

Table 6.5.2.1.1-1: Minimum requirements for Error Vector Magnitude

	Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	BPSK or QPSK 
	%
	17.5
	17.5


Table 6.5.2.1.1-2: Parameters for Error Vector Magnitude

	Parameter
	Unit
	Level

	UE Output Power
	dBm
	( -40

	Operating conditions
	
	Normal conditions


From table 6.5.2.1.1-2 we can see the UE ouput power is ( -40. In RAN5 legacy test the highest (23dBm) and lowest (-40dBm) are both tested to verify UE performance. For NB-IoT the lowest (-40dBm) cannot be tested.
Similar issue may also exists in some other test cases. From initial analysis, it is recognized this issue cannot be solved by RAN5 only. Other core groups may need to be involved.
3 Proposals
The following WFs are proposed.
WF 1: Only test the maximum power level, leave other power levels unverified at the moment;
WF 2: Collect all the cases which have same problem with scenario 1, and make RAN4 aware of the unverifiable requiremetns by LS;
WF 3: If RAN4 do not have other solutions, RAN5 will confirm the above way of handling.
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