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6.2.3F
Maximum Power Reduction (MPR) for category NB1 and NB2
6.2.3F.1
Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance covering configurations where a maximum power reduction is allowed in the UE.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2.3F.2
Test applicability

The requirements of this test apply in test case 6.6.2.3F Adjacent Channel Leakage power Ratio for category NB1 to all types of release 13 and forward of UE category NB1.

The requirements of this test apply in test case 6.6.2.3F Adjacent Channel Leakage power Ratio for category NB2 to all types of release 14 and forward of UE category NB2.
NOTE:
As a result TC 6.2.3F has not been included in the test case applicability table 4.1-1, TS 36.521-2. This does not preclude the test from being used for R&D or other purposes if deemed useful.

6.2.3F.3
Minimum conformance requirements

For UE category NB1 power class 3 and 5 the allowed Maximum Power Reduction (MPR) for the maximum output power given in Table 6.2.2F.3-1 is specified in Table 6.2.3F.3-1.
Table 6.2.3F.3-1: Maximum Power Reduction (MPR) for UE category NB1 and NB2 Power Class 3 and 5

	Modulation
	QPSK

	Tone positions for 3 Tones allocation
	0-2
	3-5 and 6-8
	9-11

	MPR
	≤ 0.5 dB
	0 dB
	≤ 0.5 dB

	Tone positions for 6 Tones allocation
	0-5 and 6-11

	MPR
	≤ 1 dB
	≤ 1 dB

	Tone positions for 12 Tones allocation
	0-11

	MPR
	≤ 2 dB


For the UE maximum output power modified by MPR, the power limits specified in sub-clause 6.2.5F.3 apply.

The normative reference for this requirement is TS 36.101 clause 6.2.3F.

6.2.3F.4
Test description

6.2.3F.4.1
Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions and test frequencies based on the subset of E-UTRA operating bands defined for NB-IoT in clause 5.2F. All of these configurations shall be tested with applicable test parameters, and are shown in table 6.2.3F.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2.4. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.

Table 6.2.3F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 8.1.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS 36.508 [7] subclause 8.1.3.1
	Frequency ranges defined in Annex K.1.2

	Test Parameters

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for Maximum Power Reduction (MPR) test case
	Modulation
	Ntones
	Sub-carrier spacing (kHz)

	1
	
	QPSK
	1@0
	3.75

	2
	
	QPSK
	1@47
	3.75

	3
	
	BPSK
	1@0
	15

	4
	
	BPSK
	1@11
	15

	5 (Note 1)
	
	QPSK
	3@0
	15

	6 (Note 1)
	
	QPSK
	3@3
	15

	
	
	
	
	

	7 (Note 1)
	
	QPSK
	3@9
	15

	8 (Note 1)
	
	QPSK
	6@0
	15

	9 (Note 1)
	
	QPSK
	6@6
	15

	10 (Note 1)
	
	QPSK
	12@0
	15

	Note 1:
Applicable to UE supporting UL multi-tone transmissions


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.3 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 8.1.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1, and C.3.0, and uplink signals according to Annex H.1 and H.3.0.

4.
The UL Reference Measurement channels are set according to Table 6.2.3F.4.1-1.

5.
Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 6.2.3F.4.3.

6.2.3F.4.2
Test procedure

1.
SS sends uplink scheduling information via NPDCCH DCI format N0 for C_RNTI to schedule the UL RMC according to Table 6.2.3F.4.1-1 and with scheduling pattern and repetitions according to Annex A.2. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2.
Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration one sub-frame (1ms) for 15 kHz sub-carrier spacing, or for 3.75 kHz sub-carrier spacing at least one slot (2 ms) excluding the 2304Ts gap when UE is not transmitting. For TDD slots with transient periods are not under test.
NOTE 1:
For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with different UL sub-carrier spacing, the SS shall release the connection through State 3A-NB and finally ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the appropriate UL subcarrier spacing in Random Access Response message.

6.2.3F.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 8.1.6.

6.2.3F.5
Test requirements

The maximum output power, derived in step 2 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2.3F.5-1.

Table 6.2.3F.5-1: Maximum Power Reduction test requirements Power Class 3 and 5

	Test ID
	MPR (dB)
	Power class 3
	Power class 5

	
	
	PCMAX,c (dBm)
	T(PCMAX_L,c) (dB)
	Upper limit (dBm)
	Lower limit (dBm)
	PCMAX,c (dBm)
	T(PCMAX_L,c) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	0
	23
	2.0
	25.7
	20.3
	20
	2.0
	22.7
	17.3

	2
	0
	23
	2.0
	25.7
	20.3
	20
	2.0
	22.7
	17.3

	3
	0
	23
	2.0
	25.7
	20.3
	20
	2.0
	22.7
	17.3

	4
	0
	23
	2.0
	25.7
	20.3
	20
	2.0
	22.7
	17.3

	5
	0.5
	22.5
	2.0
	25.7
	19.8
	19.5
	2.0
	22.7
	16.8

	6
	0
	23
	2.0
	25.7
	20.3
	20
	2.0
	22.7
	17.3

	7
	0.5
	22.5
	2.0
	25.7
	19.8
	19.5
	2.0
	22.7
	16.8

	8
	1
	22
	2.0
	25.7
	19.3
	19
	2.0
	22.7
	16.3

	9
	1
	22
	2.0
	25.7
	19.3
	19
	2.0
	22.7
	16.3

	10
	2
	21
	2.0
	25.7
	18.3
	18
	2.0
	22.7
	15.3

	Note 1:
PCMAX,c and T(PCMAX_L,c) are defined in TS 36.101 [2] clause 6.2.5F


<Unchanged Text Skipped>

6.2.5F
Configured UE transmitted Output Power for UE category NB1 and NB2

6.2.5F.1
Test purpose

To verify the UE does not exceed the minimum between the PEMAX maximum allowed UL TX Power signalled by the E-UTRAN and the PUMAX maximum UE power for the UE power class.

6.2.5F.2
Test applicability

This test case applies to all types of UE release 13 and forward of UE category NB1.

This test case applies to all types of UE release 14 and forward of UE category NB2.

6.2.5F.3
Minimum conformance requirements

For each slot i the NB IoT UE is allowed to set its configured maximum output power PCMAX,c. The configured maximum output power PCMAX,c is set within the following bounds:

PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c
Where

-
PCMAX_L,c = MIN { PEMAX,c ,  PPowerClass – MPRc – A-MPRc}

-
PCMAX_H,c = MIN { PEMAX,c,  PPowerClass}

-
PEMAX,c is the value given to IE P-Max, defined in [7] 

-
PPowerClass is the maximum category NB1 and NB2 UE power specified in Table 6.2.2F.3-1 without taking into account the associated tolerance 

-
MPRc is specified in subclause 6.2.3F


A-MPRc = 0dB unless otherwise stated.
The measurement period for PUMAX,c is at least one sub-frame (1ms) for 15 KHz channel spacing, and at least a 2ms slot (excluding the 2304Ts gap when UE is not transmitting) respectively for the 3.75 KHz channel spacing. The measured maximum output power PUMAX,c shall be within the following bounds:

PCMAX_L,c –  T(PCMAX_L,c)  ≤  PUMAX,c  ≤  PCMAX_H,c  +  T(PCMAX_H,c)

Where T(PCMAX) is defined by the tolerance table below and applies to PCMAX_L,c and PCMAX_H,c separately.
Table 6.2.5F.3-1: PCMAX tolerance for power class 3

	PCMAX
(dBm)
	Tolerance T(PCMAX) (dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


Table 6.2.5F.3-2: PCMAX tolerance for power class 5

	PCMAX,c
(dBm)
	Tolerance T(PCMAX,c)
(dB)

	18 ≤ PCMAX ≤ 20
	2.0

	17 ≤ PCMAX,c < 18
	2.5

	16 ≤ PCMAX,c < 17
	3.5

	15 ≤ PCMAX,c < 16
	4.0

	10 ≤ PCMAX,c < 15
	5.0

	5 ≤ PCMAX,c < 10
	6.0

	-40 ≤ PCMAX,c < 5
	7.0


The normative reference for this requirement is TS 36.101 [2] clause 6.2.5F.

6.2.5F.4
Test description

6.2.5F.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions and test frequencies based on the subset of E-UTRA operating bands defined for NB-IoT in clause 5.2F. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.2.5F.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in A.2.4. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.
Table 6.2.5F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 8.1.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 8.1.3.1
	Frequency ranges defined in Annex K.1.1

	Test Parameters

	Configuration  ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	Ntones
	Sub-carrier spacing (kHz)

	1
	
	QPSK
	1@0
	3.75

	2
	
	QPSK
	1@47
	3.75

	3
	
	QPSK
	1@0
	15

	4
	
	QPSK
	1@11
	15

	5 (Note 1)
	
	QPSK
	12@0
	15

	Note 1: Applicable to UE supporting UL multi-tone transmissions


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, in Figure A.3 using only main UE Tx/Rx antenna.
2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 8.1.4.3.

3.
Downlink signals are initially set up according to Annex C, and uplink signals according to Annex H.
4.
The UL Reference Measurement channel is set according to Table 6.2.5F.4.1-1

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 6.2.5F.4.3.

6.2.5F.4.2
Test procedure

1.
SS sends uplink scheduling information for UL HARQ process via NPDCCH DCI format N0 for C_RNTI to schedule the UL RMC according to Table 6.2.5F.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2.
Configure UE to transmit NPUSCH with the Pumax level of each test points.

3.
Measure the mean power of the UE in the channel bandwidth for each test point in table 6.2.5F.5-1 according to the test configuration from Table 6.2.5F.4.1-1. The period of measurement shall be at least continuous duration of one sub-frame (1ms) for 15 KHz channel spacing, and at least a 2ms slot (excluding the 2304Ts gap when UE is not transmitting) respectively for the 3.75 KHz channel spacing. For TDD slots with transient periods are not under test.
6.2.5F.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 8.1.6 with the following exceptions:

Table 6.2.5F.4.3-1: SystemInformationBlockType1: Test point 1 for power class 3

	Derivation Path: TS 36.508 [7] clause 8.1.4, Table 8.1.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	-10
	
	


Table 6.2.5F.4.3-2: SystemInformationBlockType1: Test point 2 for power class 3

	Derivation Path: TS 36.508 [7] clause 8.1.4, Table 8.1.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	10
	
	


Table 6.2.5F.4.3-3: SystemInformationBlockType1: Test point 3 for power class 3

	Derivation Path: TS 36.508 [7] clause 8.1.4, Table 8.1.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	15
	
	


Table 6.2.5F.4.3-4: SystemInformationBlockType1: Test point 1 for power class 5

	Derivation Path: TS 36.508 [7] clause 8.1.4, Table 8.1.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	-10
	
	


Table 6.2.5F.4.3-5: SystemInformationBlockType1: Test point 2 for power class 5

	Derivation Path: TS 36.508 [7] clause 8.1.4, Table 8.1.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	7
	
	


Table 6.2.5F.4.3-6: SystemInformationBlockType1: Test point 3 for power class 5

	Derivation Path: TS 36.508 [7] clause 8.1.4, Table 8.1.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	12
	
	


6.2.5F.5
Test requirement

The maximum output power measured shall not exceed the values specified in Table 6.2.5F.5-1.
Table 6.2.5F.5-1: PCMAX configured UE output power for power class 3
	
	maximum output power 

	Measured UE output power test point 1
	For carrier frequency f ≤ 3.0GHz: -10 dBm ± 7.7

	Measured UE output power test point 2
	For carrier frequency f ≤ 3.0GHz: 10 dBm ± 6.7

	Measured UE output power test point 3
	For carrier frequency f ≤ 3.0GHz: 15 dBm ± 5.7


Table 6.2.5F.5-2: PCMAX configured UE output power for power class 5
	
	maximum output power 

	Measured UE output power test point 1
	For carrier frequency f ≤ 3.0GHz: -10 dBm ± 7.7

	Measured UE output power test point 2
	For carrier frequency f ≤ 3.0GHz: 7 dBm ± 6.7

	Measured UE output power test point 3
	For carrier frequency f ≤ 3.0GHz: 12 dBm ± 5.7


<Unchanged Text Skipped>

6.3.2F
Minimum Output Power for category NB1 and NB2

6.3.2F.1
Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
6.3.2F.2
Test applicability

This test case applies to all types of UE release 13 and forward of category NB1.

This test case applies to all types of UE release 14 and forward of category NB2.

6.3.2F.3
Minimum conformance requirements

For category NB1 and NB2 UE the single-tone and multi-tone transmission minimum output power requirement for the channel bandwidth is -40 dBm. For 3.75kHz sub-carrier spacing the minimum output power is defined as mean power in one slot (2ms) excluding the 2304Ts gap when UE is not transmitting. For 15kHz sub-carrier spacing the minimum output power is defined as mean power in one sub-frame (1ms).

The normative reference for this requirement is TS 36.101 [2] clause 6.3.2F.

6.3.2F.4
Test description

6.3.2F.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions and test frequencies based on the subset of E-UTRA operating bands defined for NB-IoT in clause 5.2F. All of these configurations shall be tested with applicable test parameters, and are shown in table 6.3.2F.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.

Table 6.3.2F.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 8.1.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 8.1.3.1
	Frequency ranges defined in Annex K.1.1

	Test Parameters

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	Ntones
	Sub-carrier spacing (kHz)

	1 (Note 2)
	
	BPSK
	1@0
	3.75

	2 (Note 3)
	
	BPSK
	1@47
	3.75

	3 (Note 2)
	
	QPSK
	1@0
	15

	4 (Note 3)
	
	QPSK
	1@11
	15

	5 (Note 1)
	
	QPSK
	12@0
	15

	Note 1: Applicable to UE supporting UL multi-tone transmissions

Note 2: only applicable for low range

Note 3: only applicable for high range


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.3 using only the main UE Tx/Rx antenna.
2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 8.1.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1, and C.3.0, and uplink signals according to Annex H.1.1 and H.4.0.

4.
The UL Reference Measurement channel is set according to Table 6.3.2F.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 6.3.2F.4.3.
6.3.2F.4.2
Test procedure

1.
SS sends uplink scheduling information for each UL HARQ process via NPDCCH with DCI format N0 for C_RNTI to schedule the UL RMC according to Table 6.3.2F.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2.
Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of one sub-frame (1ms) for sub-carrier spacing of 15 kHz or one slot (2ms) excluding the 2304Ts gap when UE is not transmitting for sub-carrier spacing of 3.75 kHz. Half-Duplex guard subframes are not under test. For TDD slots with transient periods are not under test.
NOTE 1:
For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with different UL sub-carrier spacing, the SS shall release the connection through State 3A-NB and finally ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the appropriate UL subcarrier spacing in Random Access Response message.

6.3.2F.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 8.1.6 with the following exception.

Table 6.3.2F4.3-1: NPDSCH-ConfigCommon-NB-DEFAULT

	Derivation Path: 36.508 clause 8.1.6.3, Table 8.1.6.3-4

	Information Element
	Value/remark
	Comment
	Condition

	NPDSCH-ConfigCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  nrs-Power-r13
	-39 (dBm)
	
	15 kHz SCS 

Ntones = 1

	
	-50 (dBm)
	
	15 kHz SCS

Ntones = 12

	
	-33 (dBm)
	
	3.75 kHz SCS

	}
	
	
	


Table 6.3.2F4.3-2: UplinkPowerControlCommon-NB-DEFAULT

	Derivation Path: 36.508 clause 8.1.6.3. Table 8.1.6.3-14

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  p0-NominalNPUSCH-r13
	-95 (-95 dBm)
	
	

	  alpha-r13
	al1 (1)
	
	

	  deltaPreambleMsg3-r13
	4
	
	

	}
	
	
	


6.3.2F.5
Test requirements

The minimum output power measured shall not exceed the value of -39 dBm for the channel bandwidth of category NB1 and NB2 UE.

<Unchanged Text Skipped>

6.5.1F
Frequency Error for category NB1 and NB2

6.5.1F.1
Test purpose

This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.

Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.

Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.

6.5.1F.2
Test applicability

This test case applies to all types of E-UTRA release 13 and forward of category NB1.

This test case applies to all types of E-UTRA release 14 and forward of category NB2.

6.5.1F.3
Minimum conformance requirements

For UE category NB1 and NB2, the UE modulated carrier frequency shall be accurate to within the following limits

Table 6.5.1F.3-1: Frequency error requirement for UE category NB1 and NB2

	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1


Observed over a period of one time slot (0.5 ms for 15 kHz sub-carrier spacing and 2 ms excluding the 2304Ts gap for 3.75 kHz sub-carrier spacing) and averaged over 72/LCtones slots (where LCtones = {1, 3, 6, 12} is the number of sub-carriers used for the transmission), compared to the carrier frequency received from the E-UTRA Node B.

The normative reference for this requirement is TS 36.101 clause 6.5.1F.

6.5.1F.4
Test description

6.5.1F.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions and test frequencies based on the subset of E-UTRA bands defined for NB-IOT in clause 5.2F. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.5.1F.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2.4. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.
Table 6.5.1F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 8.1.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS36.508 [7] subclause 8.1.3.1
	Frequency ranges defined in Annex K.1.1

	Test Parameters

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	
	Modulation
	Ntones
	Subcarrier spacing

	1
	
	QPSK
	1@0
	3.75

	2
	
	QPSK
	1@0
	15

	3 (Note 1)
	
	QPSK
	3@0
	15

	4 (Note 1)
	
	QPSK
	6@0
	15

	5 (Note 1)
	
	QPSK
	12@0
	15

	Note 1:
Applicable to UE supporting UL multi-tone transmissions


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, in Figure A.3 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 8.1.4.3.

3.
Downlink signals are initially set up according to Annex C0, C.1 and C.3.0, and uplink signals according to Annex [H.1 and H.3.0].
4.
The UL Reference Measurement channel is set according to Table 6.5.1F.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 6.5.1F.4.3.

6.5.1F.4.2
Test procedure

1.
SS sends uplink scheduling information for each UL HARQ process via NPDCCH DCI format N0 for C_RNTI to schedule the UL RMC according to Table 6.5.1F.4.1-1, since the UE has no payload data to send, the UE transmit uplink MAC padding bits on the UL RMC. (UE should be already transmitting PUMAX after Initial Conditions setting).
2.
Set the Downlink signal level to the appropriate REFSENS value defined in Table 7.3F.1.5-1. For the DL signal, Narrowband IoT OCNG pattern 1 in Annex A.5.3.1 is used.

3.
Measure the Frequency Error using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.
NOTE 1:
For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with different UL sub-carrier spacing, the SS shall release the connection through State 3A-NB and finally ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the appropriate UL subcarrier spacing in Random Access Response message.
6.5.1F.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 8.1.6.

6.5.1F.5
Test requirement

The 20 frequency error Δf results must fulfil the test requirement:

|Δf| ≤ (0.1 PPM + 15 Hz) (Carrier frequency >1 GHz)

|Δf| ≤ (0.2 PPM + 15 Hz) (Carrier frequency ≤1 GHz)

<Unchanged Text Skipped>

6.5.2.2EC.5
Test requirement
Same test requirement as in clause 6.5.2.2EA.5

6.5.2.2F
Carrier leakage for category NB1 and NB2
6.5.2.2F.1
Test Purpose

Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency or centre frequency of aggregated transmission bandwidth configuration. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the centre sub carriers of the UE under test (if allocated), especially, when their amplitude is small. The measurement interval is defined over one slot in the time domain.

The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.

6.5.2.2F.2
Test applicability

This test case applies to all types of UE release 13 and forward of category NB1.

This test case applies to all types of UE release 14 and forward of category NB2.

6.5.2.2F.3
Minimum conformance requirements

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 and NB2 UE shall not exceed the values specified in Table 6.5.2.2F.3-1.

Table 6.5.2.2F.3-1: 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


The normative reference for this requirement is TS 36.101 clause 6.5.2F.2

6.5.2.2F.4
Test description

6.5.2.2F.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions and test frequencies based on the subset of E-UTRA operating bands defined for NB-IoT in clause 5.2F. All of these configurations in table 6.5.2.2F.4.1-1 shall be tested. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2.4. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex TBD.
Table 6.5.2.2F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 8.1.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 8.1.3.1
	Frequency ranges defined in Annex K.1.1

	Test Parameters

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	Ntones, start position
	Sub-carrier spacing (kHz)

	1
	
	QPSK
	1@0
	3.75

	2
	
	QPSK
	1@47
	3.75

	3
	
	QPSK
	1@0
	15

	4
	
	QPSK
	1@11
	15


1.
Connect the SS to the UE to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.3 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to TS 36.508[7] subclause 8.1.4.3.

3.
Downlink signals are initially set up according to Annex C, and uplink signals according to Annex H.

4.
The UL Reference Measurement channels are set according to in Table 6.5.2.2F.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 6.5.2.2F.4.3.

6.5.2.2F.4.2
Test procedure

1.
SS sends uplink scheduling information for UL HARQ process via NPDCCH DCI format N0 for C_RNTI to schedule the UL RMC according to Table 6.5.2.2F.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC

2.
Configure UE to transmit at PUMAX level.
3.
Measure carrier leakage using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.
4. Release the connection through State 3A-NB.

5. Modify system information elements according to Table 6.5.2.1F.1.4.3-1 and Table 6.5.2.1F.1.4.3-2 and notify the UE via paging message with SystemInformationModification included (test point 2).

6. Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the new UL power control setting.
7. SS sends uplink scheduling information for UL HARQ process via NPDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.5.2.2F.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

8.
Measure carrier leakage using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.
NOTE 1:
For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with different UL sub-carrier spacing, the SS shall release the connection through State 3A-NB and finally ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the appropriate UL subcarrier spacing in Random Access Response message.

6.5.2.2F.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 8.1.6 with the following exceptions:

Table 6.5.2.1F.1.4.3-1: P0-NominalNPUSCH-r13 configuration for test point 2

	Derivation Path: 36.508 clause 8.1.6.3 Table 8.1.6.3-14: UplinkPowerControlCommon-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  p0-NominalNPUSCH-r13
	-117 (dBm)
	
	

	  alpha-r13
	al1 (1)
	
	

	  deltaPreambleMsg3-r13
	4
	
	

	}
	
	
	


Table 6.5.2.1F.1.4.3-2: NPDSCH-ConfigCommon-NB-DEFAULT configuration for test point 2

	Derivation Path: 36.508 clause 8.1.6.3 Table 8.1.6.3-4: NPDSCH-ConfigCommon-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	NPDSCH-ConfigCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  nrs-Power-r13
	21 (dBm)
	
	

	}
	
	
	


6.5.2.2F.5
Test requirement

Each of the carrier leakage results, derived in Annex E.3.1, shall not exceed the values in table 6.5.2.2F.5-1

Table 6.5.2.2F.5-1: Test requirements for Relative Carrier Leakage Power

	LO Leakage
	Parameters
	Relative Limit (dBc)

	
	Test point 1
	-24.2

	
	Test point 2
	-19.2


<Unchanged Text Skipped>

6.5.2.3F
In-band emissions for non allocated RB for category NB1 and NB2

6.5.2.3F.1
Test purpose

The in-band emissions are a measure of the interference falling into the non-allocated tones.

The in-band emission is defined as a function of the tone offset from the edge of the allocated UL transmission tone(s) within the transmission bandwidth configuration. The in-band emission is measured as the ratio of the UE output power in a non–allocated tone to the UE output power in an allocated tone. The basic in-band emissions measurement interval is defined over one slot in the time domain.

6.5.2.3F.2
Test applicability

This test case applies to all types of UE release 13 and forward of category NB1.

This test case applies to all types of UE release 14 and forward of category NB2.

6.5.2.3F.3
Minimum conformance requirements

The category NB1 and NB2 UE relative in-band emission shall not exceed the values specified in Table 6.5.2.3F.3-1.

Table 6.5.2.3F.3-1: Minimum requirements for in-band emissions

	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Image frequencies (NOTES 2, 3)

	Carrier leakage
	dBc
	-25
	0 dBm ≤ Output power
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	

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

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated tone. For each such tone, the minimum requirement is calculated as the higher of Ptone - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. Ptone is defined in NOTE 10.

NOTE 2:
The measurement bandwidth is 1 tone and the limit is expressed as a ratio of measured power in one non-allocated tone to the measured average power per allocated tone, where the averaging is done across all allocated tones.

NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated tones.

NOTE 4:
The measurement bandwidth is 1 tone and the limit is expressed as a ratio of measured power in one non-allocated tone to the measured total power in all allocated tones.

NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the tones containing the DC frequency if 
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The normative reference for this requirement is TS 36.101[2] clause 6.5.2F.3.
6.5.2.3F.4
Test description

6.5.2.3F.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions and test frequencies based on the subset of E-UTRA operating bands defined for NB-IoT in clause 5.2F. All of these configurations shall be tested with applicable test parameters shown in table 6.5.2.3F.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2.4. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.

Table 6.5.2.3F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 8.1.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 8.1.3.1
	Frequency ranges defined in Annex K.1.1 

	Test Parameters

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	Ntones
	Sub-carrier spacing (kHz)

	1
	
	QPSK
	1@0
	3.75kHz

	2
	
	QPSK
	1@47
	3.75kHz

	3
	
	QPSK
	1@0
	15kHz

	4
	
	QPSK
	1@11
	15kHz


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.3 using only main Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 8.1.4.3.

3.
Downlink signals are initially set up according to Annex C0, C.1 and C.3.0, and uplink signals according to Annex H.1 and H.4.0.

4.
The UL Reference Measurement channels are set according to Table 6.5.2.3F.4.1-1.

5.
Propagation conditions are set according to Annex B.0

6.
Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. 

6.5.2.3F.4.2
Test procedure

1. 
SS sends uplink scheduling information via NPDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.5.2.3F.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

2.
Measure In-band emission using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.
3.
Release the connection through State 3A-NB.
4.
Modify system information elements according to Table 6.5.2.3F.4.3-1 and Table 6.5.2.3F.4.3-2 and notify the UE via paging message with SystemInformationModification included.
5.
Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the new UL power control setting.
6.
SS sends uplink scheduling information for UL HARQ process via NPDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.5.2.3F.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
7.
Measure In-band emission using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.
NOTE 1:
For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with different UL sub-carrier spacing, the SS shall release the connection through State 3A-NB and finally ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the appropriate UL subcarrier spacing in Random Access Response message.

6.5.2.3F.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 8.1.6 with the following exceptions..

Table 6.5.2.3F.4.3-1: P0-NominalNPUSCH-r13 configuration for test point 2

	Derivation Path: 36.508 clause 8.1.6.3 Table 8.1.6.3-14: UplinkPowerControlCommon-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  p0-NominalNPUSCH-r13
	-117 (dBm)
	
	

	  alpha-r13
	al1 (1)
	
	

	  deltaPreambleMsg3-r13
	4
	
	

	}
	
	
	


Table 6.5.2.3F.4.3-2: NPDSCH-ConfigCommon-NB-DEFAULT configuration for test point 2

	Derivation Path: 36.508 clause 8.1.6.3 Table 8.1.6.3-4: NPDSCH-ConfigCommon-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	NPDSCH-ConfigCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  nrs-Power-r13
	21 (dBm)
	
	

	}
	
	
	


6.5.2.3F.5
Test requirement

Each of the 20 In-band emissions results, derived in [Annex E.4.3] shall not exceed the corresponding values in Table 6.5.2.3F.5-1 based on supported UE release version.

Table 6.5.2.3F.5-1: Test requirements for in-band emissions for UE category NB1 and NB2

	Parameter description
	Test point
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	1, 2
	dB
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	Any non-allocated (NOTE 2)

	IQ Image
	
	dB
	-24.2
	Image frequencies (NOTES 2, 3)

	Carrier leakage
	1
	dBc
	-24.2
	0 dBm ≤ Output power
f ≤ 3.0GHz: 3.2dBm ±3.2dB
	Carrier frequency (NOTES 4, 5)

	
	2
	
	-19.2
	-30 dBm ≤ Output power ≤ 0 dBm
f ≤ 3.0GHz: -26.8 dBm ±3.2dB
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated tone. For each such tone, the minimum requirement is calculated as the higher of Ptone - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. Ptone is defined in NOTE 10.

NOTE 2:
The measurement bandwidth is 1 tone and the limit is expressed as a ratio of measured power in one non-allocated tone to the measured average power per allocated tone, where the averaging is done across all allocated tones.

NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated tones.

NOTE 4:
The measurement bandwidth is 1 tone and the limit is expressed as a ratio of measured power in one non-allocated tone to the measured total power in all allocated tones.

NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the tones containing the DC frequency if 
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6.6.1F
Occupied bandwidth for category NB1 and NB2

6.6.1F.1
Test purpose

To verify that the UE occupied bandwidth for all transmission bandwidth configurations supported by the UE are less than their specific limits.

6.6.1F.2
Test applicability

This test case applies to all types of UE release 13 and forward of category NB1.

This test case applies to all types of UE release 14 and forward of category NB2.

6.6.1F.3
Minimum conformance requirements

The occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel at the transmit antenna connector. Occupied bandwidth shall be less than the channel bandwidth of category NB1 and NB2 that is 200 kHz. 

The normative reference for this requirement is TS 36.101[2] clause 6.6.1F.
6.6.1F.4
Test description

6.6.1F.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions and test frequencies based on the subset of E-UTRA operating bands defined for NB-IoT in clause 5.2F. All of these configurations shall be tested with applicable test parameters shown in table 6.6.1F.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2.4. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.

Table 6.6.1F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 8.1.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 8.1.3.1
	Frequency ranges defined in Annex K.1.1

	Test Parameters

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	Ntones
	Sub-carrier spacing (kHz)

	1
	
	QPSK
	1@0
	3.75kHz

	2
	
	QPSK
	1@0
	15kHz

	3 (Note 1)
	
	QPSK
	12@0
	15kHz

	Note 1: Applicable to UE supporting UL multi-tone transmissions


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.3 using only main Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 8.1.4.3.

3.
Downlink signals are initially set up according to Annex C0, C.1 and C.3.0, and uplink signals according to Annex H.1 and H.4.0.

4.
The UL Reference Measurement channels are set according to Table 6.6.1F.4.1-1.

5.
Propagation conditions are set according to Annex B.0

6.
Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 6.6.1F.4.3

6.6.1F.4.2
Test procedure

1.
SS sends uplink scheduling information via NPDCCH DCI format N0 for C_RNTI to schedule the UL RMC according to Table 6.6.1F.4.1-1. Since the UE has no payload and no loopback data to send, the UE sends uplink MAC padding bits on the UL RMC. (UE should be already transmitting PUMAX after Initial Conditions setting).

2.
Measure the power spectrum distribution within two times or more range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency. The characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter). Other methods to measure the power spectrum distribution are allowed. The measurement duration is at least one sub-frame (1ms) for 15 KHz channel spacing, and at least a 2ms slot (excluding the 2304Ts gap when UE is not transmitting) respectively for the 3.75 KHz channel spacing. For TDD slots with transient periods are not under test.
3.
Calculate the total power within the range of all frequencies measured in '2)' and save this value as "Total Power".

4.
Sum up the power upward from the lower boundary of the measured frequency range in '2)' and seek the limit frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Lower Frequency".

5.
Sum up the power downward from the upper boundary of the measured frequency range in '2)' and seek the limit frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Upper Frequency".

6.
Calculate the difference ("Upper Frequency "  "Lower Frequency" = "Occupied Bandwidth") using the limit frequencies obtained in '4)' or '5)'.

NOTE 1:
For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with different UL sub-carrier spacing, the SS shall release the connection through State 3A-NB and finally ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the appropriate UL subcarrier spacing in Random Access Response message.

6.6.1F.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 8.1.6.

6.6.1F.5
Test requirement

The measured Occupied Bandwidth shall not exceed 200kHz.

<Unchanged Text Skipped>

6.6.2.1F
Spectrum Emission Mask for category NB1 and NB2

6.6.2.1F.1
Test purpose

To verify that the power of the category NB1 and NB2 UE emission shall not exceed specified level for the specified channel bandwidth.

6.6.2.1F.2
Test applicability

This test case applies to all types of UE release 13 and forward of category NB1.

This test case applies to all types of UE release 14 and forward of category NB2.
6.6.2.1F.3
Minimum conformance requirements

The spectrum emission mask of the category NB1 and NB2 UE applies to frequencies (ΔfOOB) starting from the ( edge of the assigned category NB1 or NB2 channel bandwidth. For frequencies greater than (ΔfOOB) as specified in Table 6.6.2.1F.3-1 the spurious requirements in subclause 6.6.3 are applicable.

The power of any category NB1 or NB2 UE emission shall not exceed the levels specified in Table 6.6.2.1F.3-1.

Table 6.6.2.1F.3-1: category NB1 and NB2 UE spectrum emission mask

	ΔfOOB (kHz)
	Emission limit (dBm)
	Measurement bandwidth

	( 0
	26
	30 kHz 

	( 100
	-5
	30 kHz

	( 150
	-8
	30 kHz

	( 300
	-29
	30 kHz

	( 500-1700
	-35
	30 kHz


In addition to the spectrum emission mask requirement in Table 6.6.2.1F.3-1 a category NB1 or NB2 UE shall also meet the applicable E-UTRA spectrum emission mask requirement in sub-clause 6.6.2. E-UTRA spectrum emission requirement applies for frequencies that are Foffset away from edge of NB1 or NB2 channel edge as defined in Table 6.6.2.1F.3-2.

Table 6.6.2.1F.3-2: Foffset for category NB1 and NB2 UE spectrum emission mask

	Channel BW (MHz)
	Foffset

[kHz]

	1.4
	165

	3
	190

	5
	200

	10
	225

	15
	240

	20
	245


NOTE: Foffset in Table 6.6.2.1F.3-2 is used to guarantee co-existence for guard-band operation.

The normative reference for this requirement is TS 36.101 [2] clause 6.6.2F.1.

6.6.2.1F.4
Test description

6.6.2.1F.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions and test frequencies based on the subset of E-UTRA operating bands defined for NB-IoT in clause 5.2F. All of these configurations shall be tested with applicable test parameters shown in table 6.6.2.1F.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.
Table 6.6.2.1F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 8.1.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 8.1.3.1
	Frequency ranges defined in Annex K.1.2

	Test Parameters

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	Ntones
	Sub-carrier spacing (kHz)

	1
	
	QPSK
	1@0
	3.75kHz

	2
	
	QPSK
	1@47
	3.75kHz

	3
	
	QPSK
	1@0
	15kHz

	4
	
	QPSK
	1@11
	15kHz

	5 (Note 1)
	
	QPSK
	3@0
	15kHz

	6 (Note 1)
	
	QPSK
	3@3
	15kHz

	7 (Note 1)
	
	QPSK
	3@9
	15kHz

	8 (Note 1)
	
	QPSK
	6@0
	15kHz

	9 (Note 1)
	
	QPSK
	6@6
	15kHz

	10 (Note 1)
	
	QPSK
	12@0
	15kHz

	Note 1:
The allowed MPR for maximum output power UE might apply is described in clause [6.2.3F.3].


1.
Connect the SS to the UE antenna connectors as shown in Figure TS 36.508 [7] Annex A, Figure A.3 using only main Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 8.1.4.3.

3.
Downlink signals are initially set up according to Annex C0, C.1 and C.3.0, and uplink signals according to Annex H.1.1 and H.4.0.

4.
The UL Reference Measurement channels are set according to Table 6.6.2.1F.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 6.6.2.1F.4.3.

6.6.2.1F.4.2
Test procedure

1.
SS sends uplink scheduling information via NPDCCH DCI format N0 for C_RNTI to schedule the UL RMC according to Table 6.6.2.1F.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. (UE should be already transmitting PUMAX after Initial Conditions setting).

2.
Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.2.3F.5-1. The measurement duration is at least one sub-frame (1ms) for 15 KHz channel spacing, and at least a 2ms slot (excluding the 2304Ts gap when UE is not transmitting) respectively for the 3.75 KHz channel spacing.

3.
Measure the power of the transmitted signal with a measurement filter of bandwidths according to table 6.6.2.1F.5-1 as applicable. The centre frequency of the filter shall be stepped in continuous steps according to the same table. The measured power shall be recorded for each step. The measurement period shall capture the active TSs. For TDD slots with transient periods are not under test.
NOTE 1:
For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with different UL sub-carrier spacing, the SS shall release the connection through State 3A-NB and finally ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the appropriate UL subcarrier spacing in Random Access Response message.

6.6.2.1F.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 8.1.6.

6.6.2.1F.5
Test requirements

The measured UE mean power in the channel bandwidth, derived in step 3, shall fulfil requirements in Table 6.2.3F.5-1 as appropriate, and the power of any UE emission shall fulfil requirements in 6.6.2.1F.5-1 as applicable. 

Table 6.6.2.1F.5-1: category NB1 and NB2 UE spectrum emission mask, category NB1/NB2 bands ≤ 3GHz

	ΔfOOB (kHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth

	0 -100
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	30 kHz 

	100 - 150
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	30 kHz

	150 - 300
	[image: image21.png](-6.5+ (F-150) x =




	30 kHz

	300 - 500
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	30 kHz

	500 - 1700
	-33.5
	30 kHz

	Note 1:
The limit shall be calculated for the measurement frequency F given in kHz, cantered in the measurement bandwidth.

Note 2:
At the boundary of spectrum emission limit, the first and last measurement position with a 30 kHz filter is the inside of +15 kHz and -15 kHz, respectively. The filter shall be stepped to cover the whole range.


Table 6.6.2.1F.5-2: Void
NOTE 1:
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 2:
The minimum requirements in clause 6.6.2.1F.3 have been combined into table 6.6.2.1F.5-1 to reduce testing complexity and test time.

<Unchanged Text Skipped>

6.6.2.3F
Adjacent Channel Leakage power Ratio for category NB1 and NB2

6.6.2.3F.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR).
6.6.2.3F.2
Test applicability

This test case applies to all types of UE release 13 and forward of category NB1.

This test case applies to all types of UE release 14 and forward of category NB2.

6.6.2.3F.3
Minimum conformance requirements

Adjacent Channel Leakage power Ratio is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The assigned category NB1 or NB2 channel power and adjacent channel power are measured with filters and measurement bandwidths specified in Table 6.6.2.3F-1. If the measured adjacent channel power is greater than –50dBm then the category NB1 or NB2 UE ACLR shall be higher than the value specified in Table 6.6.2.3F-1. GSMACLR requirement is intended for protection of GSM system. UTRAACLR requirement is intended for protection of UTRA and E-UTRA systems.
Table 6.6.2.3F-1: category NB1 and NB2 UE ACLR requirements

	
	GSMACLR
	UTRAACLR

	ACLR
	20 dB
	37 dB

	Adjacent channel
centre frequency offset
from category NB1 or NB2 Channel edge
	±200 kHz
	±2.5 MHz

	Adjacent channel
measurement bandwidth
	180 kHz
	3.84 MHz

	Measurement filter
	Rectangular
	RRC-filter α=0.22

	Category NB1 and NB2 channel measurement bandwidth
	180 kHz
	180 kHz

	Category NB1 and NB2 channel Measurement filter
	Rectangular
	Rectangular


The normative reference for this requirement is TS 36.101 subclause 6.6.2F.3.

6.6.2.3F.4
Test description

6.6.2.3F.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions and test frequencies based on the subset of E-UTRA operating bands defined for NB-IoT in clause 5.2F. All of these configurations shall be tested with applicable test parameters shown in table 6.6.2.3F.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2.4. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.
Table 6.6.2.3F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 8.1.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 8.1.3.1
	Frequency ranges defined in Annex K.1.2

	Test Parameters

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	Ntones
	Sub-carrier spacing (kHz)

	1
	
	QPSK
	1@0
	3.75kHz

	2
	
	QPSK
	1@47
	3.75kHz

	3
	
	QPSK
	1@0
	15kHz

	4
	
	QPSK
	1@11
	15kHz

	5 (Note 1)
	
	QPSK
	3@0
	15kHz

	6 (Note 1)
	
	QPSK
	3@3
	15kHz

	7 (Note 1)
	
	QPSK
	3@9
	15kHz

	8 (Note 1)
	
	QPSK
	6@0
	15kHz

	9 (Note 1)
	
	QPSK
	6@6
	15kHz

	10 (Note 1)
	
	QPSK
	12@0
	15kHz

	Note 1:
Applicable to UE supporting UL multi-tone transmissions


1.
Connect the SS to the UE antenna connectors as shown in Figure TS 36.508 [7] Annex A, Figure A.3 using only main Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 8.1.4.3.

3.
Downlink signals are initially set up according to Annex C0, C.1 and C.3.0, and uplink signals according to Annex H.1.1 and H.4.0.

4.
The UL Reference Measurement channels are set according to Table 6.6.2.3F.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 6.6.2.3F.4.3.

6.6.2.3F.4.2
Test procedure

1.
SS sends uplink scheduling information for the UL HARQ process via NPDCCH DCI format N0 for C_RNTI to schedule the UL RMC according to Table 6.6.2.3F.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. (UE should be already transmitting PUMAX after Initial Conditions setting).

2.
Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.2.3F.5-1. The measurement period is at least one sub-frame (1ms) for 15 KHz channel spacing, and at least a 2ms slot (excluding the 2304Ts gap when UE is not transmitting) respectively for the 3.75 KHz channel spacing. For TDD slots with transient periods are not under test.
3.
Measure the rectangular filtered mean power for category NB1 or NB2 UE channel.

4.
Measure the rectangular filtered mean power of the GSM adjacent channel on both lower and upper side of the category NB1 or NB2 UE channel, respectively.

5.
Measure the RRC filtered mean power of UTRA adjacent channel on both lower and upper side of the category NB1 or NB2 UE channel, respectively.

6.
Calculate the ratios of the power between the value measured in step 3 over step 4 for lower and upper GSMACLR.

7.
Calculated the ratio of the power between the value measured in step 3 over step 5 for lower and upper UTRAACLR.

NOTE 1:
For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with different UL sub-carrier spacing, the SS shall release the connection through State 3A-NB and finally ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the appropriate UL subcarrier spacing in Random Access Response message.

6.6.2.3F.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 8.1.6.

6.6.2.3F.5
Test requirement

-
The measured UE mean power in the channel bandwidth, derived in step 3, shall fulfil requirements in Table 6.2.3F.5-1 as appropriate,

and

-
if the measured adjacent channel power is greater than –50 dBm then the measured GSMACLR derived in step 7 and UTRAACLR derived in step 8 shall be higher than the limits in table 6.6.2.3F.5-1.

Table 6.6.2.3F.5-1: Category NB1 and UE ACLR Test requirements

	
	GSMACLR
	UTRAACLR

	ACLR
	19.2 dB
	36.2 dB

	Adjacent channel
centre frequency offset
from category NB1 or NB2 Channel edge
	±200 kHz
	±2.5 MHz

	Adjacent channel
measurement bandwidth
	180 kHz
	3.84 MHz

	Measurement filter
	Rectangular
	RRC-filter α=0.22

	Category NB1 and NB2 channel measurement bandwidth
	180 kHz
	180 kHz

	Category NB1 and NB2 channel Measurement filter
	Rectangular
	Rectangular


<Unchanged Text Skipped>

6.7F
Transmit intermodulation for category NB1 and NB2

6.7F.1
Test purpose

To verify that the UE transmit intermodulation does not exceed the described value in the test requirement.
6.7F.2
Test applicability

This test case applies to all types of UE release 13 and forward of UE category NB1.

This test case applies to all types of UE release 14 and forward of UE category NB2.

6.7F.3
Minimum conformance requirements

The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.
The UE category NB1 and NB2 transmitter intermodulation attenuation is defined by the ratio of the mean power of the wanted signal to the mean power of the intermodulation product as defined in Table 6.7F.3-1 when an interfering CW signal is added at a level below the wanted signal at the transmitter antenna port. Both the wanted signal power and the intermodulation product power are measured through rectangular filter with measurement bandwidth shown in Table 6.7F.3-1.

Table 6.7F.3-1: UE category NB1  and NB2 transmitter IM requirement

	Parameters for transmitter intermodulation

	BW Channel (UL)
	15 kHz (1 tone at sub-carrier 5 or 6)

	Interference Signal Frequency Offset
	180 kHz
	360 kHz

	Interference CW Signal Level
	-40dBc

	Intermodulation Product 
	-20 dBc
	-39 dBc

	Measurement bandwidth
	30 kHz
	30 kHz


The normative reference for this requirement is TS 36.101 [2] clause 6.7.1F.

6.7F.4
Test description

6.7F.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions and test frequencies based on the subset of E-UTRA operating bands defined for NB-IoT in clause 5.2F. All of these configurations shall be tested with applicable test parameters shown in table 6.7F.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2.4. Configurations of NPDSCH and NPDCCH before measurement are specified in [Annex C.2].

Table 6.7F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 8.1.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 8.1.3.1
	Frequency ranges defined in Annex K.1.1

	Test Parameters

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	Ntones
	Sub-carrier spacing (kHz)

	1
	· 
	QPSK
	1@5
	15kHz


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.2 using only main Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 8.1.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1, and C.3.0, and uplink signals according to Annex H.1.1 and H.4.0.

4.
The UL Reference Measurement channels are set according to Table 6.7F.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 6.7F.4.3.

6.7F.4.3
Test procedure
1.
SS sends uplink scheduling information for the UL HARQ process via NPDCCH DCI format N0 for C_RNTI to schedule the UL RMC according to Table 6.7F.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. (UE should be already transmitting PUMAX after Initial Conditions setting).

2.
Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.2.3F.5-1. The measurement period is at least one sub-frame (1ms) for 15 KHz channel spacing. For TDD slots with transient periods are not under test.
3.
Set the interference signal frequency below the UL carrier frequency using the first offset in table 6.7F.5-1.

4.
Set the interference CW signal level according to table 6.7F.5-1.

5.
Measure the rectangular filtered mean power of transmitting intermodulation product signals below and above the UL carrier frequency, and calculate the ratios with the power measured in step 2. The centre frequency of the measurement filter shall be (Interference signal frequency - Interference Signal Frequency Offset + 7.5kHz) and (UL carrier frequency - 15 kHz + Interference Signal Frequency Offset), respectively. For TDD slots with transient periods are not under test.
6.
Set the interference signal frequency above the UL carrier frequency using the first offset in table 6.7F.5-1.

7.
Measure the rectangular filtered mean power of transmitting intermodulation product signals below and above the UL carrier frequency, and calculate the ratios with the power measured in step 2. The centre frequency of the measurement filter shall be (UL carrier frequency - 15 kHz - Interference Signal Frequency Offset) and (Interference signal frequency + Interference Signal Frequency Offset + 7.5kHz) respectively. For TDD slots with transient periods are not under test.
Repeat the measurement using the second offset in table 6.7F.5-1.

6.7F.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 8.1.6.
6.7F.5
Test requirement

The ratio derived in step 5 and 7, shall not exceed the described value in table 6.7F.5-1

Table 6.7F.5-1: Transmit Intermodulation

	BW Channel (UL)
	15 kHz (1 tone)

	Interference Signal Frequency Offset
	180 kHz
	360 kHz

	Interference CW Signal Level
	-40dBc

	Intermodulation Product
	-20 dBc
	-39 dBc

	Measurement bandwidth
	30 kHz
	30 kHz


<End of Changes >
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