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1. Introduction
WP ‘NB IoT-UEConTest’ was approved at RAN5#71. It includes de definition of [1] 6.2.2F ‘UE Maximum Output Power for UE category NB1’ clause.  

This document intends to provide an overview of decisions taken in the [1] 6.2.2F clause design.
2. Discussion

The following list shows the different points on which decisions have been taken, including the argumentation:
· UL transmission configuration:
The options are single-tone and multi-tone.

[4] defines the requirements for NB-IoT in [3]. Maximum power reduction requirements are defined in 6.2.3F clause, where multi-tone is the only used UL transmission configuration.

In legacy test cases MPR is allowed when using higher number of RB allocation or more complex modulation schemes. However, MPR is allowed in NB-IoT when using multi-tone configurations.

Single-tone should be used for Maximum Output Power testing because MPR requirements will modify Maximum Output Power requirements for multi-tone configurations.

· UL sub-carrier spacing:

The options are 3.75 kHz and 15 kHz for single-tone and 15 kHz for multi-tone.

In [4] clause 6.2.2F, the power measurement periods are detailed for 3.75 kHz and 15 kHz. Hence, both UL sub-carrier spacing should be tested.
· Operation mode:
The options are stand-alone, guard-band and in-band.

It is assumed that UE supports at least stand-alone mode. Otherwise receiver test cases should not be tested according to RMC definitions. It is also assumed that transmitted power has not dependencies with the operation mode.
Maximum output power should fulfills the requirements in all frequency range within UE supported frequency bands. There is an operation mode maximizing the frequency range coverage, which is stand-alone.
Hence, maximum output power requirements should be only tested in stand-alone operation mode.

· Number of antennas:
[5] clause 10.1.3.5 assume single port antenna for uplink. Clause 10.2 in the same document assume 1 or 2 antennas ports for DL.
It is assumed that in order to ensure the success of UL configuration, all UE reception antennas will be connected.
· Power control:

According to [6] clause 16.2.1.1.1, NB-IoT UL power control for Narrowband Physical Uplink Shared Channel does not implement TPC commands procedures, as can be seen in the definition of
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Therefore, UL power control will be carried out using parameters signaled by higher layers and UE estimated path losses.
Proposed parameters values to reach PUMAX are:

· SystemInformationBlockType1: p-Max = Not present (same as legacy)
· UplinkPowerControlCommon-NB-r13: p0-NominalNPUSCH-r13 = -85 dBm (same as legacy)
· UplinkPowerControlDedicated-NB-r13: p0-UE-NPUSCH-r13 = 0 dBm (same as legacy)
· NPDSCH-ConfigCommon-NB-r13: nrs-Power-r13 = 40 dBm (needed value for formula’s second line to reach a higher value than  
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· Downlink Signal Power Level = -85 dBm/kHz (same as legacy)
With those parameters values and supposing the worst case where 3.75 kHz UL sub-carrier spacing is used, 
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 formula’s second line value (23.19 dBm). Therefore, the UE output power will be the maximum UE power for the UE power class.
· Transmission Test Configuration Table Format:
Table format proposal is as follow:
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause [X.4.1]
	

	Test Frequencies as specified in

TS 36.508 [7] subclause [X.4.3.1]
	

	Test Channel Bandwidths as specified in

TS 36.521-1 subclause 5.4.2F.
	

	Test Parameters

	Downlink Configuration
	Uplink Configuration

	N/A for Max UE output power testing
	Mod'n
	Ntones, start position
	Sub-carrier spacing (kHz)

	
	
	x@y
	

	
	
	x@y
	

	
	
	x@y
	

	
	
	x@y
	

	Note 1:



Included info in table:

· Common for all test points:

· Test Environment (different environment should be tested)

· Test Frequencies (different frequencies should be tested for checking all frequency range within UE supported frequency bands)
· Test Channel Bandwidth (200 kHz is the only channel bandwidth)

· Particular configuration per test point:

· Downlink Configuration (N/A because is not relevant for this test case)

· Uplink Configuration:

· Mod’n (used modulation in UL)

· Ntones, start position (number of tones <x> and position within the transmission channel <y>)

· Sub-carrier spacing (kHz) (UL sub-carrier spacing in kHz)
· Notes if needed
3. Conclusion
Taking into account the argumentations in previous clause, the following decisions are proposed:
Proposal 1: Regarding the UL transmission configuration, only single-tone configuration will be used in [1] 6.2.2F.

Proposal 2: Regarding UL sub-carrier spacing, test points will be defined for 3.75 kHz and 15 kHz UL sub-carrier spacing in [1] 6.2.2F clause.
Proposal 3: Regarding operation mode, stand-alone operation mode will be the only operation mode taken in account in [1] 6.2.2F clause.
Proposal 4: Regarding number of UE antennas. For [1] 6.2.2F, all UE reception antennas will be connected.
Proposal 5: Regarding power control for [1] 6.2.2F. In order to set the UE to PUMAX next configuration will be used: 

· SystemInformationBlockType1: p-Max = Not present
· UplinkPowerControlCommon-NB-r13: p0-NominalNPUSCH-r13 = -85 dBm

· UplinkPowerControlDedicated-NB-r13: p0-UE-NPUSCH-r13 = 0 dBm
· NPDSCH-ConfigCommon-NB-r13: nrs-Power-r13 = 40 dBm

· Downlink Signal Power Level = -85 dBm/kHz
Proposal 6: Regarding default power control for [1]. It is recommended to use the proposed parameters values in ‘Proposal 5’ as default values in [2]. The related CR in this meeting is R5-164047.
Proposal 7: [1] 6.2.2F.4.1-1 Test Configuration Table will be:

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause [X.4.1]
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause [X.4.3.1]
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in

TS 36.521-1 subclause 5.4.2F.
	200 kHz

	Test Parameters

	Downlink Configuration
	Uplink Configuration

	N/A for Max UE output power testing
	Mod'n
	Ntones, start position
	Sub-carrier spacing (kHz)

	
	π/2-BPSK
	1@Note 1
	3.75

	
	π/2-BPSK
	1@Note 1
	15

	
	π/4-QPSK
	1@Note 1
	3.75

	
	π/4-QPSK
	1@Note 1
	15

	Note 1:
Tone start position:
-
Sub-carrier spacing 3.75 kHz: 0 for low or mid range test frequency and 47 for high test frequency.
-
Sub-carrier spacing 15 kHz: 0 for low or mid test frequency and 11 for high test frequency.


The related CR in this meeting to include 6.2.2F in TS 36.521-1 is R5-164044.
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