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1.
Introduction

At RAN5#72 in Gothenburg, a discussion paper R5-165302 [1] was presented on setting of NPUSCH power for NB-IoT Test cases. Although it was primarily concerned with power settings for the ACS receiver test case, the follow-up discussion began to consider how UE Tx test cases would be performed, given that NB-IoT does not have uplink power control commands.
This Tdoc considers each NB-IoT Test case in the Work Plan [2], and looks at the method used to set uplink power for the corresponding legacy LTE Test case. It then looks at how the uplink power could be set for the NB-IoT Test case, given that the purpose is generally similar.

Based on this analysis, the NB-IoT Test cases are assessed on whether uplink power setting is easy (green highlight, 9 tests), has an identified method but needs careful selection of parameters (turquoise highlight, 5 tests), or does not yet have an identified uplink power setting method (yellow highlight, 4 tests).
This Tdoc is intended as an input to provide a consistent technical approach. Defining the detail of the test method remains the responsibility of the companies assigned to each Test case in the Work Plan [2].  
2.
Setting of uplink power for Transmitter tests
The 1st column of Table 1 lists each NB-IoT Test case in the Work Plan [2], and the 2nd column gives a summary of the uplink power and method used to set it for the corresponding legacy LTE Test case.
The 3rd column then looks at how the uplink power could be set for the NB-IoT Test case. In most cases, the target power is the same as for legacy, but the method of setting it in the Test Procedure will be different.
The 4th column has additional information, and a brief explanation of any differences from the legacy case. As there is no TPC in NB-IoT, closed-loop power control is no longer possible. Where the aim is to set uplink power based on open-loop the parameter values, including downlink power, need to be chosen carefully. 
Table 1: Setting of uplink power for Transmitter tests
	Test
	Test procedure and target for equivalent LTE Test case
	Test procedure and target for NB-IoT Test case
	Comment

	6.2.2F UE Maximum Output Power for UE category NB1
	Send continuously uplink power control "up" commands, sets uplink power to maximum 
	Use default parameters to set open loop power, will set uplink power to maximum
	Reasoning for NB-IoT provided in R5-165302 [3] 

	6.2.3F Maximum Power Reduction (MPR) for UE category NB1
	Same as 6.2.2
	Same as 6.2.2F
	Same as 6.2.2F

	6.2.5F Configured UE transmitted Output Power for UE category NB1
	Signal p-Max values (2 test points), then send continuously uplink power control "up" commands, sets uplink power to p-Max
	Signal p-Max values (2 test points), choose parameters to set open loop power, will set uplink power to p-Max
	Parameters need to be carefully chosen according to each Test point and taking uncertainties into account. Principle shown in R5-165302 [3].

	6.3.2F Minimum Output Power for UE category NB1
	Send continuously uplink power control "down" commands, sets uplink power to minimum.
	[FFS]
	[FFS]

	6.3.3F Transmit OFF power for UE category NB1
	Covered by General ON/OFF time mask
	
	

	6.3.4F.1 General ON/OFF time mask for UE category NB1
	UL assignment such that the UE transmits on UL sub-frame 2 of every radio frame, measure previous subframe. Uplink set to -8.6dBm/4.5MHz nominal.
	UL assignment such that the UE transmits on some UL sub-frames but not others. Measure subframes where UE Tx is off & where UE Tx is on. Uplink Tx on set to -10dBm nominal.
	Choose parameters to give uplink “on” subframes at mid-range power of -10dBm. Principle similar to that shown in R5-165302 [3].

	6.3.4F.2 NPRACH time mask for UE category NB1
	UE transmits PRACH at defined time, measure previous subframe. PRACH set to -1dBm nominal.
	UE transmits NPRACH at defined time, measure previous subframe. NPRACH set to 0dBm nominal.
	Choose parameters to give NPRACH at 0dBm nominal. Principle similar to that shown in R5-165302 [3].

	6.3.5F.1 Power Control Absolute power tolerance for UE category NB1
	Set uplink power to 2 nominal values using open loop power:

 -8.6dBm/4.5MHz
 +3.4dBm/4.5MHz
	Set uplink power to 2 nominal values using open loop power:

 -25dBm

 +5dBm
	Choose parameters to give NPUSCH at nominal values. Test points -25dBm and +5dBm would improve coverage. Principle similar to that shown in R5-165302 [3].

	6.3.5F.2 Power Control Relative power tolerance for UE category NB1
	Set uplink power to nominal values, then use TPC commands to give ramping pattern.
	[FFS]
	[FFS]

	6.5.1F Frequency Error for UE category NB1
	Same as 6.2.2
	Same as 6.2.2F
	Same as 6.2.2F

	6.5.2.1F.1 Error Vector Magnitude (EVM) for UE category NB1
	Set uplink power to 2 values:

Max power: Send continuously uplink power control "up" commands, sets uplink power to maximum
Min power: Send TPC commands, closed loop power control via test system, sets uplink power near minimum
	Set uplink power to 2 values:

Max power: Use default parameters to set open loop power, will set uplink power to maximum
Min power: Set uplink power to low nominal values using open loop power:

 -30dBm
	Max power: 

Reasoning for NB-IoT provided in R5-165302 [3].
Min power: Set uplink power to low nominal values using open loop power. Use method similar to that shown in R5-165302 [3] to ensure that power > -40dBm.

	6.5.2.2F Carrier leakage for UE category NB1
	Set uplink power to 3 values, all by sending TPC commands, closed loop power control via test system:

 -0dBm

 -30dBm

 -40dBm
	[FFS]
	[FFS]

	6.5.2.3F In-band emissions for non allocated RB for UE category NB1
	Same as for Carrier leakage
	[FFS]
	[FFS]

	6.6.1F Occupied bandwidth for UE category NB1
	Same as 6.2.2
	Same as 6.2.2F
	Same as 6.2.2F

	6.6.2.1F Spectrum Emission Mask for UE category NB1
	Same as 6.2.2
	Same as 6.2.2F
	Same as 6.2.2F

	6.6.2.3F Adjacent Channel Leakage power Ratio for UE category NB1
	Same as 6.2.2
	Same as 6.2.2F
	Same as 6.2.2F

	6.6.3F.1 Transmitter Spurious emissions for UE category NB1
	Same as 6.2.2
	Same as 6.2.2F
	Same as 6.2.2F

	6.6.3F.2 Spurious emission band UE co-existence for UE category NB1
	Same as 6.2.2
	Same as 6.2.2F
	Same as 6.2.2F

	6.7F Transmit intermodulation for UE category NB1
	Same as 6.2.2
	Same as 6.2.2F
	Same as 6.2.2F


The highlight gives an assessment of the work required to set the uplink power. Note that for some test cases, this work may already have been done following agreement of CRs at RAN5#72.

· The 9 test cases shown with green highlight, all of which set uplink power to maximum, can use open loop power control with default parameters. They are therefore classed as “easy”.

· The 5 test cases shown with turquoise highlight can use the identified open-loop method, but need careful selection of the parameters, which are unlikely to be default values. For some tests target uplink powers are suggested which Anritsu believe fulfil the test purpose, but the company responsible for the test case may make a different choice. 
· The 4 test cases shown with yellow highlight or do not yet have an identified uplink power setting method.
3.
Conclusion
We hope the analysis and information is a useful input to provide a consistent technical approach.  
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