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<< Unchanged sections omitted >>
7.2
Diversity characteristics

The requirements in Section 7 assume that the receiver is equipped with two Rx port as a baseline. These requirements apply to all UE categories unless stated otherwise. Additional requirements apply for UE(s) equipped with four Rx ports. With the exception of clause 7.9, all requirements shall be verified by using both (all) antenna ports simultaneously.

NOTE 1:
for an operating band in which the UE can operate using up to four Rx ports, it suffices to verify for conformance the additional requirements applicable for four Rx ports [except for REFSENS].

NOTE 2:
Implementation of 4 antenna ports for all operating bands supported by the UE is not mandated. 
For a category 0, a category [M1], category 1bis, category NB1 and NB2 UE the requirements in Section 7 assume that the receiver is equipped with single Rx port.

<< Unchanged sections omitted >>
7.3F
Reference sensitivity level for category NB1 and NB2
7.3F.1
Reference sensitivity level without repetitions for category NB1 and NB2
7.3F.1.1
Test purpose

To verify the UE's ability to receive data with a given average throughput for a specified reference measurement channel, under conditions of low signal level, ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the effective coverage area of an e-NodeB.

7.3F.1.2
Test applicability

This test applies to all types of UE release 13 and forward of category NB1.
This test applies to all types of UE release 14 and forward of category NB2.
7.3F.1.3
Minimum conformance requirements

The category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 with received signal level as specified in Table 7.3F.1.3-1. Requirement in Table 7.3F.1.3-1 applies for any uplink configuration.
Table 7.3F.1.3-1: Reference sensitivity for category NB1 and NB2
	Operating band
	REFSENS [dBm]

	1, 2, 3, [4], 5, 8, 11, 12, 13, 14, 17, 18, 19, 20, 21, 25, 26, 28, 31, 66, 70, 71, 72
	- 108.2 


The normative reference for this requirement is TS 36.101 clause 7.3.1F.1.

7.3F.1.4
Test description

7.3F.1.4.1
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 7.3F.1.4.1-1. The details of the downlink reference measurement channel (RMC) are specified in Annex A.3. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.

Table 7.3F.1.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 36.508 [7] clause 8.1.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS36.508 [7] clause 8.1.3.1
	Frequency ranges defined in Annex K.1.2

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	Subcarriers
	Modulation
	Ntones
	Subcarrier spacing

	1
	QPSK
	12
	BPSK
	1@0
	15kHz


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 C0, C1 and C.3.0, and NPUSCH Format 2 is used to carry ACK/NACK on the uplink.

4.
The DL Reference Measurement channels are set according to Table 7.3F.1.4.1-1.

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 7.3F.1.4.3.
7.3F.1.4.2
Test Procedure

1. SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Table 7.3F.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will send the HARQ feedback based on information contain in DCI format N1.

2. Set the Downlink signal level to the REFSENS value defined in Table 7.3F.1.5-1. 

3. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.

7.3F.1.4.3
Message contents

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

7.3F.1.5
Test requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 with parameters specified in Table 7.3F.1.5-1.

Table 7.3F.1.5-1: Reference sensitivity for category NB1 and NB2
	Operating band
	REFSENS [dBm]

	1, 2, 3, [4], 5, 8, 11, 12, 13, 14, 17, 18, 19, 20, 21, 25, 26, 28, 31, 66, 70, 71, 72
	- 107.5 


<< Unchanged sections omitted >>
7.4F
Maximum input level for category NB1 and NB2
7.4F.1
Test Purpose

Maximum input level tests the UE's ability to receive data with a given average throughput for a specified reference measurement channel, under conditions of high signal level, ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the coverage area near to an e-NodeB.

7.4F.2
Test Applicability

This test applies to all types of UE release 13 and forward of category NB1.
This test applies to all types of UE release 14 and forward of category NB2.
7.4F.3
Minimum Conformance Requirements

Maximum input level is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.

Category NB1 and NB2 UE maximum input level requirement is – 25 dBm. For this input level the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2.

The normative reference for this requirement is TS 36.101 clause 7.4F.

7.4F.4
Test Description

7.4F.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 set of E-UTRA operating bands defined for NB-IoT in clause 5.2.F. All of these configurations shall be tested with applicable test parameters, and are shown in table 7.4F.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3 respectively. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.

Table 7.4F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 36.508 [7] clause 8.1.1
	NC

	Test Frequencies as specified in TS36.508 [7] clause 8.1.3.1
	Frequency ranges defined in Annex K.1.1

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	Subcarriers
	Modulation
	Ntones
	Subcarrier spacing

	1
	QPSK
	12
	BPSK
	1@0
	15kHz


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 C0, C1 and C.3.0, and NPUSCH Format 2 is used to carry ACK/NACK on the uplink.

4.
The DL Reference Measurement channels are set according to Table 7.4F.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 7.4F.4.3.
7.4F.4.2
Test Procedure

1. SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Table 7.4F.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will send the HARQ feedback based on information contain in DCI format N1.

2. Set the Downlink signal level to the value defined in Table 7.4F.5-1.

3. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.

7.4F.4.3
Message Contents

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

7.4F.5
Test requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 with parameters specified in Table 7.4F.5-1.
Table 7.4F.5-1: Maximum input level for category NB1 and NB2
	Rx Parameter
	Units
	Maximum input level test requirement



	Power in Transmission Bandwidth Configuration
	dBm
	For carrier frequency f ≤ 3.0GHz: -25.7


<< Unchanged sections omitted >>
7.5F
Adjacent Channel Selectivity (ACS) for category NB1 and NB2
7.5F.1
Test purpose

Adjacent channel selectivity tests the UE's ability to receive data with a given average throughput for a specified reference measurement channel, in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel, under conditions of ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the coverage area when other e-NodeB transmitters exist in the adjacent channel.

7.5F.2
Test applicability

This test case applies to all types of UE release 13 and forward of category NB1 UE.
This test case applies to all types of UE release 14 and forward of category NB2 UE.
7.5F.3
Minimum conformance requirements

Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

Category NB1 and NB2 UE shall fulfil the minimum requirement specified in Table 7.5F.3-1 for all values of an adjacent channel interferer up to –25 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5F.3-1 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2.

Table 7.5F.3-1: Adjacent channel selectivity parameters for category NB1 and NB2 UE
	ACS1 test Parameters

	Interferer
	GSM (GMSK)
	E-UTRA

	Category NB1 or NB2 signal power

(Pwanted ) / dBm
	REFSENS + 14 dB

	interferer signal power 

(PInterferer ) / dBm 
	REFSENS + 42 dB
	REFSENS + 47 dB

	Interferer bandwidth
	200 kHz
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	±200 kHz
	±2.5 MHz

	ACS2 test Parameters

	Interferer
	GSM (GMSK)
	E-UTRA

	Category NB1 or NB2 signal power

(Pwanted ) / dBm
	-25 dBm -28 dB
	-25 dBm -33 dB

	interferer signal power

(PInterferer ) / dBm 
	-25 dBm

	Interferer bandwidth
	200 kHz
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	±200 kHz
	±2.5 MHz


The normative reference for this requirement is TS 36.101 [2] clause 7.5.1F.

7.5F.4
Test description

7.5F.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, and are shown in table 7.5F.4.1-1. The details of the downlink reference measurement channel (RMC) are specified in Annex A.3. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.

Table 7.5F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 36.508 [7] clause 8.1.1
	NC

	Test Frequencies as specified in TS36.508 [7] clause 8.1.3.1
	Frequency ranges defined in Annex K.1.1

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	Subcarriers
	Modulation
	Ntones
	Subcarrier spacing

	1
	QPSK
	12
	BPSK
	1@0
	15kHz


1.
Connect the SS to the UE antenna connector as shown in TS 36.508 [7] Annex A, Figure A.4 using only the main UE Tx/Rx antenna, and noting that the interference can be either GSM or E-UTRA.

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

3.
Downlink signals are initially set up according to Annex C.0, C.1 and C.2, and NPUSCH Format 2 is used to carry ACK/NACK on the uplink.

4.
The DL Reference Measurement channel is set according to Table 7.5F.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 7.5F.4.3.

7.5F.4.2
Test procedure
1.
SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Table 7.5F.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will send HARQ feedback based on information contained in DCI format N1.

2.
Set the Downlink signal level to the value defined for ACS1, GSM in Table 7.5F.5-1. For steps 2 to 5 and 6 to 9, use the default message contents.

3.
Set the Interferer signal level to the value defined for ACS1, GSM in Table 7.5F.5-1, with frequency below the wanted signal according to table 7.5F.5-1, using a modulated interferer bandwidth as defined in Annex D.2 of the present document.

4.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2. 

5.
Repeat steps 2 to 4, using an interfering signal above the wanted signal at step 3. 

6.
Set the Downlink signal level to the value defined for ACS1, E-UTRA in Table 7.5F.5-1.

7.
Set the Interferer signal level to the value defined for ACS1, E-UTRA in Table 7.5F.5-1, with frequency below the wanted signal according to table 7.5F.5-1, using a modulated interferer bandwidth as defined in Annex D.2 of the present document.

8.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2. 

9.
Repeat steps 6 to 8, using an interfering signal above the wanted signal at step 7.
10.
Release the connection through State 3A-NB.

11.
Modify system information elements according to Table 7.5F.4.3-1 and notify the UE via paging message with SystemInformationModification included.

12.
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.

13.
SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Table 7.5F.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will send HARQ feedback based on information contained in DCI format N1.
14.
Set the Downlink signal level to the value defined for ACS2, GSM in Table 7.5F.5-1. For steps 14 to 17 and 18 to 21, use message contents with the exceptions defined in Table 7.5F.4.3-1.

15.
Set the Interferer signal level to the value defined for ACS2, GSM in Table 7.5F.5-1, with frequency below the wanted signal according to table 7.5F.5-1, using a modulated interferer of 5MHz bandwidth defined in Annex D.2 of the present document.

16.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.

17.
Repeat steps 14 to 16, using an interfering signal above the wanted signal at step 15. 

18.
Set the Downlink signal level to the value defined for ACS2, E-UTRA in Table 7.5F.5-1.

19.
Set the Interferer signal level to the value defined for ACS2, E-UTRA in Table 7.5F.5-1, with frequency below the wanted signal according to table 7.5F.5-1, using a modulated interferer of 5MHz bandwidth defined in Annex D.2 of the present document.

20.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.

21.
Repeat steps 18 to 20, using an interfering signal above the wanted signal at step 19.

7.5F.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 8.1.6 with the following exceptions:

Table 7.5F.4.3-1: UplinkPowerControlCommon-NB-DEFAULT: ACS2

	Derivation Path: TS 36.508 [7] 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
	-70
	
	


7.5F.5
Test requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 with parameters specified in Table 7.5F.5-1. 

Table 7.5F.5-1: Test parameters for Adjacent channel selectivity, category NB1 and NB2
	ACS1 test Parameters

	Interferer
	GSM (GMSK)
	E-UTRA

	Category NB1 or NB2 signal power

(Pwanted) / dBm
	REFSENS + 14 dB

	interferer signal power

(PInterferer ) / dBm
	REFSENS + 42 dB
	REFSENS + 47 dB

	Interferer bandwidth
	200 kHz
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	±200 kHz
	±2.5 MHz

	ACS2 test Parameters

	Interferer
	GSM (GMSK)
	E-UTRA

	Category NB1 or NB2 signal power

(Pwanted) / dBm
	-53 dBm
	-58 dBm

	interferer signal power

(PInterferer) / dBm
	-25 dBm

	Interferer bandwidth
	200 kHz
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	±200 kHz
	±2.5 MHz


<< Unchanged sections omitted >>
7.6.1F
In-band blocking for category NB1 and NB2
7.6.1F.1
Test Purpose
In-band blocking is defined for an unwanted interfering signal falling into the range from 15MHz below to 15MHz above the UE receive band, at which the relative throughput shall meet or exceed the requirement for the specified measurement channels.

The lack of in-band blocking ability will decrease the coverage area when other e-NodeB transmitters exist (except in the adjacent channels and spurious response).
7.6.1F.2
Test Applicability
This test applies to all types of E-UTRA UE release 13 and forward of UE category NB1.
This test applies to all types of E-UTRA UE release 14 and forward of UE category NB2.
7.6.1F.3
Minimum Conformance Requirements
Category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2 with parameters specified in Table 7.6.1F.3-1.

Table 7.6.1F.3-1: In-band blocking parameters for category NB1 and NB2
	IBB1 test Parameters

	Category NB1 or NB2 signal power

(Pwanted) / dBm
	REFSENS + 6 dB

	Interferer
	E-UTRA

	Interferer signal power

(PInterferer ) / dBm
	- 56 dBm

	Interferer bandwidth
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	+7.5 MHz + 0.005 MHz

and

-7.5 MHz - 0.005 MHz

	IBB2 test Parameters

	Category NB1 or NB2 signal power

(Pwanted ) / dBm
	REFSENS + 6 dB

	Interferer
	E-UTRA

	Interferer signal power

(PInterferer ) / dBm
	- 44 dBm

	Interferer bandwidth
	5 MHz

	Interferer offset range from category NB1 or NB2 channel edge
	From +12.5 MHz to FDL_high + 15 MHz

and

From -12.5 MHz to FDL_low - 15 MHz


The normative reference for this requirement is TS 36.101 [2] clause 7.6.1.1F.

7.6.1F.4
Test Description
7.6.1F.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, and are shown in table 7.6.1F.4.1-1. The details of the downlink reference measurement channels (RMCs) are specified in Annex A.3. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.

Table 7.6.1F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 36.508 [7] clause 8.1.1
	NC

	Test Frequencies as specified in TS36.508 [7] clause 8.1.3.1
	Frequency ranges defined in Annex K.1.1

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	Subcarriers
	Modulation
	Ntones
	Subcarrier spacing

	1
	QPSK
	12
	BPSK
	1@0
	15 kHz


1.
Connect the SS to the UE antenna connector as shown in TS 36.508 [7] Annex A, Figure A.4 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.2, and NPUSCH Format 2 is used to carry ACK/NACK on the uplink.

4.
The DL Reference Measurement channel is set according to Table 7.6.1F.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 7.6.1F.4.3.

7.6.1F.4.2
Test Procedure
1.
SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Table 7.6.1F.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will send HARQ feedback based on information contained in DCI format N1.

2.
Set the downlink signal level according to the table 7.6.1F.5-1.

3.
Set the parameters of the signal generator for an interfering signal below the wanted signal in IBB1 according to Table 7.6.1F.5-1.

4.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.

5.
Repeat steps from 3 to 4, using an interfering signal above the wanted signal in IBB1 at step 3.

6.
Repeat steps from 3 to 5, using interfering signals in IBB2 at step 3 and 5. The ranges of IBB2 are covered in steps equal to the interferer bandwidth. The test frequencies are chosen in analogy to table 7.6.1F.4.2-1.

Table 7.6.1F.4.2-1: Example for interferer frequencies

	
	Lower frequency
	Upper frequency

	Band 1 DL
	2110 MHz
	2170 MHz

	Band 1 Midrange
	2140 MHz

	Receive band wanted signal
(BW 200KHz)
	2139.9 MHz
	2140.1 MHz

	Interferer IBB1
	2132.395 MHz
	2147.605 MHz

	Interferer IBB2
	2127.4 MHz
	2152.6 MHz

	Outer limit for in band blocking
	2095MHz
	2185MHz


7.6.1F.4.3
Message Contents
Message contents are according to TS 36.508 [7] clause 8.1.6.

7.6.1F.5
Test Requirement

The throughput measurement derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in clause A.3.2 with parameters specified in Tables 7.6.1F.5-1.

Table 7.6.1F.5-1: In-band blocking parameters for category NB1 and NB2
	IBB1 test Parameters

	Category NB1 or NB2 signal power

(Pwanted ) / dBm
	REFSENS + 6 dB

	Interferer
	E-UTRA

	Interferer signal power

(PInterferer ) / dBm
	- 56 dBm

	Interferer bandwidth
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	+7.5 MHz + 0.005 MHz

and

-7.5 MHz - 0.005 MHz

	IBB2 test Parameters

	Category NB1 or NB2 signal power

(Pwanted ) / dBm
	REFSENS + 6 dB

	Interferer
	E-UTRA

	Interferer signal power

(PInterferer ) / dBm
	- 44 dBm

	Interferer bandwidth
	5 MHz

	Interferer offset range from category NB1 or NB2 channel edge
	From +12.5 MHz to FDL_high + 15 MHz

and

From -12.5 MHz to FDL_low - 15 MHz


<< Unchanged sections omitted >>
7.6.2F
Out-of-band blocking for category NB1 and NB2
7.6.2F.1
Test Purpose

Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band, at which a given average throughput shall meet or exceed the requirement for the specified measurement channels.

For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in sub-clause 7.5F.1 and sub-clause 7.6.1F.1 shall be applied.

The lack of out-of-band blocking ability will decrease the coverage area when other e-NodeB transmitters exist (except in the adjacent channels and spurious response).

7.6.2F.2
Test Applicability

This test applies to all types of E-UTRA UE release 13 and forward of UE category NB1.
This test applies to all types of E-UTRA UE release 14 and forward of UE category NB2.
7.6.2F.3
Minimum Conformance Requirements
The category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3.2 with parameters specified in Table 7.6.2F.3-1.

For Table 7.6.2F.3-1 in frequency range 1, 2 and 3, up to 24 exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of subclause 7.7F spurious response are applicable.

Table 7.6.2F.3-1: Out-of-band blocking parameters for category NB1 and NB2 UE

	Parameter
	Units
	Frequency

	
	
	Range 1
	Range 2
	Range 3

	Pwanted
	dBm
	REFSENS + 6 dB

	Pinterferer (CW)
	dBm
	-44
	-30
	-15

	Finterferer range
	MHz
	FDL_low - 15 to FDL_low - 60 
	FDL_low - 60 to FDL_low - 85 
	FDL_low - 85 to 1 MHz 

	
	MHz
	FDL_high + 15 to FDL_high + 60 
	FDL_high + 60 to FDL_high + 85 
	FDL_high + 85 to 12750 MHz 

	NOTE 1:
For operating bands which downlink band frequency range is between 729 MHz < 1 GHz the power level of the interferer (PInterferer) for Range 3 shall be modified to: [-18] dBm for the frequency range which is bounded by FDL_low  - [150] MHz of the lowest band that UE supports in frequency range 729 MHz < 1 GHz and FDL_high  + [150] MHz of the highest band that UE supports in frequency range 729 MHz < 1 GHz.

NOTE 2:
For operating bands which downlink band frequency range is between 1805 MHz < f < 2200 MHz the power level of the interferer (PInterferer) for Range 3 shall be modified to: [-20] dBm for the frequency range which is bounded by FDL_low - [200] MHz of the lowest band that UE supports in frequency range 1805 MHz < f < 2200 MHz and FDL_high + [200] MHz of the highest band that UE supports in frequency range 1805 MHz < f < 2200 MHz.


The normative reference for this requirement is TS 36.101 [2] clause 7.6.2.1F.

7.6.2F.4
Test Description
7.6.2F.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 7.6.2F.4.1-1. The details of the downlink reference measurement channels (RMCs) are specified in Annex A.3. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.

Table 7.6.2F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 36.508 [7] clause 8.1.1
	NC

	Test Frequencies as specified in TS36.508 [7] clause 8.1.3.1
	Frequency ranges defined in Annex K.1.1 (Note)

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	Subcarriers
	Modulation
	Ntones
	Subcarrier spacing

	1
	QPSK
	12
	BPSK
	1@0
	15 kHz

	Note:
If UE only supports one operating band below 1GHz, one test frequency chosen arbitrarily from low or high range of supported band is tested; If UE only supports one operating band above 1GHz, one test frequency chosen arbitrarily from low or high range of supported band is tested.


1.
Connect the SS to the UE antenna connector as shown in TS 36.508 [7] Annex A, Figure A.5 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.2, and NPUSCH Format 2 is used to carry ACK/NACK on the uplink.

4.
The DL Reference Measurement channel is set according to Table 7.6.2F.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 7.6.2F.4.3.

7.6.2F.4.2
Test Procedure
1.
SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Table 7.6.2F.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will send HARQ feedback based on information contained in DCI format N1.

2.
Set the downlink signal level according to the table 7.6.2F.5-1.

3.
Set the parameters of the CW signal generator for an interfering signal below the wanted signal according to Table 7.6.2F.5-1. The frequency step size is 1MHz.

4.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.

5.
Record the frequencies for which the throughput doesn't meet the requirements.

6.
Repeat steps from 3 to 5, using an interfering signal above the wanted signal at step 3.

7.6.2F.4.3
Message Contents
Message contents are according to TS 36.508 [7] clause 8.1.6.

7.6.2F.5
Test Requirement
Except for the spurious response frequencies recorded at the final step of test procedure, the throughput measurement derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in clause A.3.2 with parameters specified in Tables 7.6.2F.5-1.

For Table 7.6.2F.5-1 in frequency range 1, 2 and 3, up to 24 exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of subclause 7.7F spurious response are applicable.

Table 7.6.2F.5-1: Out-of-band blocking parameters for category NB1 and NB2 UE

	Parameter
	Units
	Frequency

	
	
	Range 1
	Range 2
	Range 3

	Pwanted
	dBm
	REFSENS + 6 dB

	Pinterferer (CW)
	dBm
	-44
	-30
	-15

	Finterferer range
	MHz
	FDL_low - 15 to FDL_low - 60 
	FDL_low - 60 to FDL_low - 85 
	FDL_low - 85 to 1 MHz 

	
	MHz
	FDL_high + 15 to FDL_high + 60 
	FDL_high + 60 to FDL_high + 85 
	FDL_high + 85 to 12750 MHz 

	NOTE 1:
For operating bands which downlink band frequency range is between 729 MHz < 1 GHz the power level of the interferer (PInterferer) for Range 3 shall be modified to: [-18] dBm for the frequency range which is bounded by FDL_low  - [150] MHz of the lowest band that UE supports in frequency range 729 MHz < 1 GHz and FDL_high  + [150] MHz of the highest band that UE supports in frequency range 729 MHz < 1 GHz.

NOTE 2:
For operating bands which downlink band frequency range is between 1805 MHz < f < 2200 MHz the power level of the interferer (PInterferer) for Range 3 shall be modified to: [-20] dBm for the frequency range which is bounded by FDL_low - [200] MHz of the lowest band that UE supports in frequency range 1805 MHz < f < 2200 MHz and FDL_high + [200] MHz of the highest band that UE supports in frequency range 1805 MHz < f < 2200 MHz.


<< Unchanged sections omitted >>
7.7F
Spurious response for category NB1 and NB2
7.7F.1
Test purpose

Spurious response verifies the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit as specified in sub-clause 7.6.2 is not met.

The lack of the spurious response ability decreases the coverage area when other unwanted interfering signal exists at any other frequency.

7.7F.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.
7.7F.3
Minimum conformance requirements

The category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annexe A.3.2 with parameters specified in Tables 7.7F.3-1.

Table 7.7F.3-1: Spurious response parameters for category NB1 and NB2
	Parameter
	Unit
	Level

	Psignal
	dBm
	REFSENS+6

	PInterferer (CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies

	Number of spurious response frequencies
	
	24 (in OOB range 1, 2, 3)



	NOTE 1:
Reference measurement channel is specified in Annex FFS.

NOTE 2:
The REFSENS power level is specified in 7.3.1F.1-1.

NOTE 3:
OOB range 1, 2, 3 refers to Table 7.6.2.1F-1.


The normative reference for this requirement is TS 36.101 [2] clause 7.7.1F.

7.7F.4
Test description

7.7F.4.1
Initial conditions

The initial conditions shall be the same as in clause 7.6.2F.4.1 in order to test spurious responses obtained in clause 7.6.2F under the same conditions.
7.7F.4.2
Test procedure
1.
SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Table 7.6.2F.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will send HARQ feedback based on information contained in DCI format N1.

2.
Set the parameters of the CW signal generator for an interfering signal according to Table 7.7F.5-1. The spurious frequencies are taken from records in the final step of test procedures in clause 7.6.2F.4.2

3.
Set the Downlink signal level according to the Table 7.7F.5-1.

4.
For the spurious frequency, measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2. 

7.7F.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 8.1.6. 

7.7F.5
Test requirement

The throughput measurement derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 with parameters specified in Tables 7.7F.5-1. 

Table 7.7F.5-1: Spurious response parameters for category NB1 and NB2
	Parameter
	Unit
	Level

	Psignal
	dBm
	REFSENS+6

	PInterferer (CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies

	Number of spurious response frequencies
	
	24 (in OOB range 1, 2, 3)



	NOTE 1:
Reference measurement channel is specified in Annex FFS.

NOTE 2:
The REFSENS power level is specified in 7.3.1F.1-1.

NOTE 3:
OOB range 1, 2, 3 refers to Table 7.6.2.1F-1.


<< Unchanged sections omitted >>
7.8.1F
Wide band Intermodulation for category NB1 and NB2
7.8.1F.1
Test purpose

Intermodulation response tests the UE's ability to receive data with a given average throughput for a specified reference measurement channel, in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal, under conditions of ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the coverage area when two or more interfering signals exist which have a specific frequency relationship to the wanted signal.
7.8.1F.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.
7.8.1F.3
Minimum conformance requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2 with parameters specified in Table 7.8.1F.3-1 for the specified wanted signal mean power in the presence of two interfering signals.

Table 7.8.1F.3-1: Wide band intermodulation for category NB1 and NB2
	Parameters for wideband intermodulation

	Category NB1 or NB2 Signal power
	REFSENS + 12 dB

	CW interferer signal power
	- 46 dBm

	1.4 MHz E-UTRA interferer signal power
	- 46 dBm

	CW interferer offset
	± 2.2 MHz

	1.4 MHz E-UTRA interferer
	± 4.4 MHz


The normative reference for this requirement is TS 36.101 [2] clause 7.8.1F.

7.8.1F.4
Test description

7.8.1F.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 7.8.1F.4.1-1. The details of the downlink reference measurement channels (RMCs) are specified in Annex A.3. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.

Table 7.8.1F.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 36.508 [7] clause 8.1.1 
	NC

	Test Frequencies as specified in TS36.508 [7] clause 8.1.3.1 
	Frequency ranges defined in Annex K.1.1 

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	Subcarriers
	Modulation
	Ntones
	Subcarrier spacing

	1
	QPSK
	12
	BPSK
	1@0
	15 kHz


1.
Connect the SS to the UE antenna connector as shown in TS 36.508 [7] Annex A, Figure A.6 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.2, and NPUSCH Format 2 is used to carry ACK/NACK on the uplink.

4.
The DL Reference Measurement channel is set according to Table 7.8.1F.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 7.8.1F.4.3.

7.8.1F.4.2
Test procedure

1.
SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Table 7.8.1F.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will send HARQ feedback based on information contained in DCI format N1.

2.
Set the Downlink signal level according to the Table 7.8.1F.5-1.

3.
Set the Interfering signal levels to the values as defined in Table 7.8.1F.5-1 and frequency below the wanted signal, using a modulated interferer bandwidth as defined in Annex D of the present document. 

4.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.

5.
Repeat steps from 2 to 4, using an interfering signal above the wanted signal at step 3.

7.8.1F.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 8.1.6 

7.8.1F.5
Test requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 with parameters specified in Table 7.8.1F.5-1 for the specified wanted signal mean power in the presence of two interfering signals.

Table 7.8.1F.5-1: Test parameters for Wide band intermodulation for category NB1 and NB2
	Parameters for wideband intermodulation

	Category NB1 or NB2 Signal power
	REFSENS + 12 dB

	CW interferer signal power
	- 46 dBm

	1.4 MHz E-UTRA interferer signal power
	- 46 dBm

	CW interferer offset [MHz]
	-BW/2 – 2.1

/

+BW/2 + 2.1

	1.4 MHz E-UTRA interferer offset [MHz]
	2*CW interferer offset 


<< Unchanged sections omitted >>
8.12
Demodulation of Narrowband IoT
8.12.1
NPDSCH

8.12.1.1
Half-duplex FDD
Table 8.12.1.1-1: Common Test Parameters
	Parameter
	Unit
	Value

	Number of HARQ processes per component carrier (Note 2)
	Processes
	1 or 2

	Maximum number of HARQ transmission
	
	4

	Cyclic Prefix
	
	Normal

	eutraControlRegionSize-r13
	
	3 for In-band and N/A for Standalone/Guard-band unless otherwise stated

	downlinkBitmap-r13 and dl-Gap-r13
	
	Not configured

	dl-GapNonAnchor-r13 and

downlinkBitmapNonAnchor-r13
	
	Not configured

	Unused REs or RB (Note 1)
	
	OCNG

	OCNG pattern
	
	NB.OP.1

	Note 1: For in-band mode, the REs for transmission of LTE signals including PDCCH, CRS should be filled by OCNG.
Note 2:
1 is applicable for both UE Category NB1 and NB2; 2 is only applicable for UE Category NB2 if UE supports it.


Table 8.12.1.1-2: Test Parameters of related NPDCCH and NPUSCH format 2 configurations

	Parameter
	Unit
	Value

	DCI format
	
	DCI format N1

	scheduling delay field (
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)
	
	1 for the first HARQ process;

2 for the second HARQ process if configured

	
[image: image2.wmf]Rep

AN

N

(ack-NACK-NumRepetitions)
	
	1

	ACK/NACK resource field
	
	0

	Reference channel for NPDCCH
	
	R.NB.3 for one NRS antenna port; R.NB.4 for two NRS antenna ports
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8.12.1.1.1
Demodulation of NPDSCH (Cell-Specific Reference Symbols) in In-band mode for category NB1 and NB2
8.12.1.1.1.1
Test purpose
To verify the UE's ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports.

8.12.1.1.1.2
Test applicability
This test applies to all types of UE release 13 and forward of category NB1.
This test applies to all types of UE release 14 and forward of category NB2.
8.12.1.1.1.3
Minimum conformance requirements 

The requirements are specified in Table 8.12.1.1.1.3-2, with the addition of the parameters in Table 8.12.1.1.1.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the performance.

Table 8.12.1.1.1.3-1: Test Parameters for NPDSCH under In-band

	Parameter
	Unit
	Test 1, 2, 3

	Downlink power allocation of LTE signal
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	dB
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	dBm/15kHz
	-93 (Note 2)
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	dBm/15kHz
	-99 (Note 3)

	LTE CRS port number (eutra-NumCRS-Ports-r13)
	
	4

	NPDCCH repetition number
	subframe
	8 for Test 1; 16 for Test 2; 128 for Test 3.

	
[image: image9.wmf]max

R

 (npdcch-NumRepetitions-r13)
	subframe
	8 for Test 1; 16 for Test 2; 128 for Test 3.
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	4 for Test 1; 2 for Test 2; 1.5 for Test 3

	Note 1:
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Note 2:
This noise is applied to all subframes from the end of the NPDCCH to the end of the following NPDSCH transmission;
Note 3:
This noise is applied to all subframes from the end of the NPDSCH to the end of the following NPDCCH transmission.


Table 8.12.1.1.1.3-2: Minimum performance under In-band with 2 NRS ports

	Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	200kHz
	Anchor
	R.NB.5 FDD
	1
	EPA5
	2x1 Low
	70%
	6.9
	NB1, NB2

	2
	200kHz
	Anchor
	R.NB.5 FDD
	32
	EPA5
	2x1 Low
	70%
	-4.8
	NB1, NB2

	3
	200kHz
	Non-anchor
	R.NB.5-1 FDD
	256
	ETU1
	2x1 Low
	70%
	-9.8
	NB1, NB2


The normative reference for this requirement is TS 36.101 [2] clause 8.12.1.1.1.

8.12.1.1.1.4
Test description
8.12.1.1.1.4.1
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.

Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: K.2.1.
Channel Bandwidths to be tested: As specified per test number in Table 8.12.1.1.1.3-2.

EUTRA Bandwidth is 10 MHz, as defined in TS 36.508 [7] clause 4.3.1.1, except for band 31 where 5 MHz bandwidth is used.

1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to Tables 8.12.1.1-1 and 8.12.1.1.1.3-1 as appropriate.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.0.1, H.1.1, H.2.1 and Annex H.4.2.

4.
Propagation conditions are set according to Annex B.0. 

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 8.12.1.1.1.4.3.
8.12.1.1.1.4.2
Test procedure
1.
SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Tables 8.12.1.1.1.3-1 and 8.12.1.1.1.3-2.
2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table 8.12.1.1.1.5-1 as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

4.
Repeat steps from 1 to 3 for each test interval in Tables 8.12.1.1.1.5-1 as appropriate.

8.12.1.1.1.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 8.1.6 and clause 8.1.4.3 using condition "Inband_Different"  with the following exceptions:
Table 8.12.1.1.1.4.3-1: MasterInformationBlock-NB

	Derivation Path: 36.508 Table 8.1.4.3.2-1: MasterInformationBlock-NB

	Information Element
	Value/remark
	Comment
	Condition

	MasterInformationBlock-NB ::= SEQUENCE {
	
	
	

	  systemFrameNumber-MSB-r13
	A valid value as defined in TS 36.331 [17]
	
	

	  hyperSFN-LSB-r13
	A valid value as defined in TS 36.331 [17]
	
	

	  schedulingInfoSIB1-r13
	2
	TBS = 208 bits, 16 repetitions
	

	  systemInfoValueTag-r13
	0
	
	

	  ab-Enabled-r13
	FALSE
	
	

	  operationModeInfo-r13 CHOICE {
	
	
	

	    inband-DifferentPCI-r13 SEQUENCE {
	
	
	Inband_Different

	      eutra-NumCRS-Ports-r13
	four
	
	

	      rasterOffset-r13
	khz-2dot5
	
	

	      spare
	’00’B
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.12.1.1.1.4.3-2: Configure Non-anchor carrier in subtest 3

	Derivation Path: 36.508 Table 8.1.8.2.1.6-1 PhysicalConfigDedicated-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  carrierConfigDedicated-NB-r13 ::=  SEQUENCE {
	
	Non-anchor carrier
	

	dl-CarrierConfig-r13::= SEQUENCE {
	
	
	

	dl-CarrierFreq-r13
	Note 1
	
	

	           downlinkBitmapNonAnchor-r13
	NULL
	
	

	           dl-GapNonAnchor-r13
	NULL
	
	

	}
	
	
	

	ul-CarrierConfig-r13 ::= SEQUENCE {
	
	
	

	ul-CarrierFreq-r13
	Note 1
	
	

	}
	
	
	

	}
	
	
	

	  npdcch-ConfigDedicated-r13 
	NPDCCH-ConfigDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	  npusch-ConfigDedicated-r13
	NPUSCH-ConfigDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	  uplinkPowerControlDedicated-r13
	UplinkPowerControlDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	}
	
	
	

	Note 1:
The frequency of the non-anchor carrier is 180KHz higher than the centre of the anchor carrier.


8.12.1.1.1.5
Test requirement
Table 8.12.1.1.1.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause FFS for each throughput test shall meet or exceed the specified value in Table 8.12.1.1.1.5-1 for the specified SNR including test tolerances for all throughput tests.
Table 8.12.1.1.1.5-1: Test Parameters under In-band with 2 NRS ports

	Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	200kHz
	Anchor
	R.NB.5 FDD
	1
	EPA5
	2x1 Low
	70%
	7.8

	2
	200kHz
	Anchor
	R.NB.5 FDD
	32
	EPA5
	2x1 Low
	70%
	-3.9

	3
	200kHz
	Non-anchor
	R.NB.5-1 FDD
	256
	ETU1
	2x1 Low
	70%
	-8.9


8.12.1.1.2
Demodulation of NPDSCH (Cell-Specific Reference Symbols) in standalone and Guard-band mode for category NB1 and NB2
8.12.1.1.2.1
Test purpose
Same test purpose as in clause 8.12.1.1.1.1.

8.12.1.1.2.2
Test applicability
This test applies to all types of UE release 13 and forward of category NB1.
This test applies to all types of UE release 14 and forward of category NB2.
8.12.1.1.2.3
Minimum conformance requirements
The requirements are specified in Table 8.12.1.1.2.3-2, with the addition of the parameters in Table 8.12.1.1.2.3-1 and the downlink physical channel setup according to Annex C.3.2. Using this configuration the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Table 8.12.1.1.2.3-2 for the specified SNR.

Table 8.12.1.1.2.3-1: Test Parameters for NPDSCH under standalone/Guard-band

	Parameter
	Unit
	Test 1, 2

	[image: image12.wmf]oc

N

at antenna port
	[image: image13.wmf]1

oc

N


	dBm/15kHz
	-93 (Note 1)
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	dBm/15kHz
	-99 (Note 2)

	NPDCCH repetition number
	subframe
	32 for Test 1; 256 for Test 2.
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	subframe
	64 for Test 1; 512 for Test 2.
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	1.5

	Note 1:
This noise is applied to all subframes from the end of the NPDCCH to the end of the following NPDSCH transmission;
Note 2:
This noise is applied to all subframes from the end of the NPDSCH to the end of the following NPDCCH transmission.


Table 8.12.1.1.2.3-2: Minimum performance under standalone/Guard-band with 1 NRS ports

	Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation condition
	Number of NRS ports
	Reference value
	UE Category

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	200kHz
	Anchor
	R.NB.6 FDD
	32
	EPA5
	1
	70%
	-3.4
	NB1, NB2

	2
	200kHz
	Non-anchor
	R.NB.6-1 FDD
	256
	ETU1
	1
	70%
	-10.2
	NB1, NB2


The normative reference for this requirement is TS 36.101 [2] clause 8.12.1.1.2.

8.12.1.1.2.4
Test description
8.12.1.1.2.4.1
Initial conditions
Same initial conditions as in clause 8.12.1.1.1.4.1 with the following exceptions.
-
Operation mode: Standalone.
-
Instead of Figure A.10( use Figure A.9.
8.12.1.1.2.4.2
Test procedure
1.
SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Tables 8.12.1.1.2.3-1 and 8.12.1.1.2.3-2.
2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table 8.12.1.1.2.5-1 as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

4.
Repeat steps from 1 to 3 for each subtest in Table 8.12.1.1.2.5-1 as appropriate.

8.12.1.1.2.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 8.1.6 with the following exceptions:

Table 8.12.1.1.2.4.3-1: Configure Non-anchor carrier in subtest 2

	Derivation Path: 36.508 Table 8.1.8.2.1.6-1 PhysicalConfigDedicated-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  carrierConfigDedicated-NB-r13 ::=  SEQUENCE {
	
	Non-anchor carrier
	

	dl-CarrierConfig-r13::= SEQUENCE {
	
	
	

	dl-CarrierFreq-r13
	Note 1
	
	

	           downlinkBitmapNonAnchor-r13
	NULL
	
	

	           dl-GapNonAnchor-r13
	NULL
	
	

	}
	
	
	

	ul-CarrierConfig-r13 ::= SEQUENCE {
	
	
	

	ul-CarrierFreq-r13
	Note 1
	
	

	}
	
	
	

	}
	
	
	

	  npdcch-ConfigDedicated-r13
	NPDCCH-ConfigDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	  npusch-ConfigDedicated-r13
	NPUSCH-ConfigDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	  uplinkPowerControlDedicated-r13
	UplinkPowerControlDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	}
	
	
	

	Note 1: The frequency of Non-anchor carrier is located at 180KHz higher from the centre of the anchor carrier.


8.12.1.1.2.5
Test requirement
Table 8.12.1.1.2.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.12.2.1
for each throughput test shall meet or exceed the specified value in Table 8.12.1.1.2.5-1 for the specified SNR including test tolerances for all throughput tests.
Table 8.12.1.1.2.5-1: Test requirements under standalone with 1 NRS ports
	Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	200kHz
	Anchor
	R.NB.6 FDD
	32
	EPA5
	1
	70%
	-2.6

	2
	200kHz
	Non-anchor
	R.NB.6-1 FDD
	256
	ETU1
	1
	70%
	-9.4


8.12.1.1.3
Demodulation of NPDSCH (Cell-Specific Reference Symbols) in standalone for NB2

8.12.1.1.3.1
Test purpose
To verify the UE's ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on one antenna port.

8.12.1.1.3.2
Test applicability
This test applies to all types of UE release 14 and forward of category NB2.
8.12.1.1.3.3
Minimum conformance requirements
The requirements are specified in Table 8.12.1.1.3.3-2, with the addition of the parameters in Table 8.12.1.1.3.3-1 and the downlink physical channel setup according to Annex C.3.2. Using this configuration the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Table 8.12.1.1.3.3-2 for the specified SNR.

Table 8.12.1.1.3.3-1: Test Parameters for NPDSCH under Standalone

	Parameter
	Unit
	Test 1
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	dBm/15kHz
	-93 (Note 1)
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	dBm/15kHz
	-96 (Note 2)

	NPDCCH repetition number
	subframe
	4 for Test 1
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	subframe
	8 for Test 1
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	1.5

	Note 1:
This noise is applied to all subframes from the end of the NPDCCH to the end of the following NPDSCH transmission;

Note 2:
This noise is applied to all subframes from the end of the NPDSCH to the end of the following NPDCCH transmission.


Table 8.12.1.1.3.3-2: Minimum performance for NPDSCH under Standalone with 1 NRS port

	Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation condition
	Number of NRS ports
	Reference value
	UE Category

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	200kHz
	Non-anchor
	R.NB.7 FDD
	1
	EPA5
	1
	70%
	9.4
	NB2


The normative reference for this requirement is TS 36.101 [2] clause 8.12.1.1.3.

8.12.1.1.3.4
Test description
8.12.1.1.3.4.1
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.

Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: K.2.1.
Channel Bandwidths to be tested: As specified per test number in Table 8.12.1.1.3.3-2.

EUTRA Bandwidth is 10 MHz, as defined in TS 36.508 [7] clause 4.3.1.1, except for band 31 where 5 MHz bandwidth is used.

1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.9 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to Tables 8.12.1.1-1 and 8.12.1.1.3.3-1 as appropriate.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.0.1, H.1.1, H.2.1 and Annex H.4.2.

4.
Propagation conditions are set according to Annex B.0. 

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 8.12.1.1.3.4.3.

8.12.1.1.3.4.2
Test procedure
1.
SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Tables 8.12.1.1.3.3-1 and 8.12.1.1.3.3-2.
2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table 8.12.1.1.3.5-1 as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

8.12.1.1.3.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 8.1.6 with the following exceptions:

Table 8.12.1.1.3.4.3-1: Configure Non-anchor carrier in subtest 1

	Derivation Path: 36.508 Table 8.1.8.2.1.6-1 PhysicalConfigDedicated-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  carrierConfigDedicated-NB-r13 ::=  SEQUENCE {
	
	Non-anchor carrier
	

	dl-CarrierConfig-r13::= SEQUENCE {
	
	
	

	dl-CarrierFreq-r13
	Note 1
	
	

	           downlinkBitmapNonAnchor-r13
	NULL
	
	

	           dl-GapNonAnchor-r13
	NULL
	
	

	}
	
	
	

	ul-CarrierConfig-r13 ::= SEQUENCE {
	
	
	

	ul-CarrierFreq-r13
	Note 1
	
	

	}
	
	
	

	}
	
	
	

	  npdcch-ConfigDedicated-r13
	NPDCCH-ConfigDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	  npusch-ConfigDedicated-r13
	NPUSCH-ConfigDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	  uplinkPowerControlDedicated-r13
	UplinkPowerControlDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	}
	
	
	

	Note 1: The frequency of Non-anchor carrier is located at 200KHz higher from the centre of the anchor carrier.


8.12.1.1.3.5
Test requirement
Table 8.12.1.1.3.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.12.2.1
for each throughput test shall meet or exceed the specified value in Table 8.12.1.1.3.5-1 for the specified SNR including test tolerances for all throughput tests.
Table 8.12.1.1.3.5-1: Test requirements under standalone with 1 NRS ports
	Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation condition
	Number of NRS ports
	Reference value
	UE Category

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	200kHz
	Non-anchor
	R.NB.7 FDD
	1
	EPA5
	1
	70%
	10.2
	NB2


8.12.2
NPDCCH

8.12.2.1
Half-duplex FDD

The parameters specified in Table 8.12.2.1-1 are valid for all half-duplex FDD tests unless otherwise stated.
Table 8.12.2.1-1: Test Parameters for NPDCCH

	Parameter
	Unit
	Single antenna port
	Transmit diversity

	Narrowband physical layer Cell ID
	
	0
	0

	
[image: image22.wmf]oc

N

at antenna port
	dBm/15kHz
	-98
	-98

	Cyclic prefix
	
	Normal
	Normal

	Number of CRS ports for in-band deployment mode
	
	4
	4

	NPDCCH starting position (eutraControlRegionSize-r13) (Note 1)
	
	3
	3

	Maximum number of repetitions 
[image: image23.wmf]max

R

(npdcch-NumRepetitions-r13)
	
	128 for Test 1; 1024 for Test 2.
	64 for Test 1;
512 for Test 2.

	NPDCCH start subframe 
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(npdcch-startSF-USS-r13)
	
	2 for test1,

1.5 for test2
	2 for test1,

1.5 for test2

	NPDCCH fractional period offset of starting subframe 
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(npdcch-Offset-USS-r13)
	
	0
	0

	NB-IoT downlink subframe bitmap for anchor carrier (downlinkBitmap-r13)
	
	Not configured
	Not configured

	NB-IoT downlink subframe bitmap for non-anchor carrier (downlinkBitmapNonAnchor-r13)
	
	Not configured
	Not configured

	Downlink gap configuration for anchor carrier (dl-Gap-r13)
	
	Not configured
	Not configured

	Downlink gap configuration for non-anchor carrier
(dl-GapNonAnchor-r13)
	
	Not configured
	Not configured

	Unused REs or RBs (Note 1)
	
	OCNG
	OCNG

	OCNG pattern
	
	NB.OP.1
	NB.OP.1

	NOTE 1:
Applicable only for in-band deployment mode.


Table 8.12.2.1-2: Test Parameters of related NPDSCH and NPUSCH format 2 configurations 

	Parameter
	Unit
	Value

	Scheduling delay field ([image: image26.wmf]Delay

I

)
	
	0

	NPDSCH Repetition number
	
	1
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 (ack-NACK-NumRepetitions-r13)
	
	1

	ACK/NACK resource field
	
	0

	Reference channel for NPDSCH
	
	R.NB.6 and R.NB.6-1 for one NRS antenna port; R.NB.5 and R.NB.5-1 for two NRS antenna ports


8.12.2.1.1
Demodulation of NPDCCH single-antenna performance for category NB1 and NB2
8.12.2.1.1.1
Test purpose
This test verifies the demodulation performance of NPDCCH for single-antenna scenario with a given SNR for which the average probability of miss-detection of the Downlink Scheduling Grant, remains below a given reference value.

8.12.2.1.1.2
Test applicability
This test applies to all types of UE release 13 and forward of category NB1.
This test applies to all types of UE release 13 and forward of category NB2.
8.12.2.1.1.3
Minimum conformance requirements
The purpose of these tests is to verify the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg). The requirements are specified in Table 8.12.2.1.1.3-1, with the parameters in Table 8.12.2.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the performance.

Table 8.12.2.1.1.3-1: Minimum performance NPDCCH

	Test number
	Deployment mode 
	Repetition number

(R)
	Carrier Type
	Reference Channel
	Propagation Condition
	Number of NRS ports
	Reference value
	UE Category

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)
	

	1
	Stand-alone/Guard-band
	128
	Anchor
	R.NB.3 FDD
	EPA5
	1
	1
	-4.9
	NB1, NB2

	2
	Stand-alone/Guard-band
	1024
	Non-anchor
	R.NB.3 FDD
	ETU1
	1
	1
	-11.4
	NB1, NB2


The normative reference for this requirement is TS 36.101 [2] clause 8.12.2.1.1.

8.12.2.1.1.4
Test description
8.12.2.1.1.4.1
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.

Configurations of NPDSCH and NPDCCH before measurement are specified in TBD.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Operation mode: Standalone.

Frequencies to be tested: K.2.1.
Channel Bandwidths to be tested: As specified per test number in Table 8.12.2.1.1.3-2.
1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.9 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to Tables 8.12.2.1-1 and 8.12.2.1.1.3-1 as appropriate.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.0.1, H.1.1, H.2.1 and Annex H.4.2.

4.
Propagation conditions are set according to Annex B.0. 

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 8.12.2.1.1.4.3.
8.12.2.1.1.4.2
Test procedure
1.
SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Tables 8.12.2.1-1, 8.12.2.1-2 and 8.12.2.1.1.3-1. The details of NPDCCH are specified in Table A.3.13.1. The SS sends downlink MAC padding bits on the DL RMC.

2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition and the SNR according to Tables 8.12.2.1.1.5-1 as appropriate.

3.
Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.4. Count the number of NACKs, ACKs and statDTXs on the UL NPUSCH during each subtest. Pm-dsg is the radio (statDTX)/(NACK +ACK+statDTX). If Pm-dsg is less than the value specified in table 8.12.2.1.1.5-1, UE pass the subtest. Otherwise fail the UE.

4.
SS 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. Configure the Non-anchor carrier according to table 8.12.2.1.1.4.3-1.

5.
Repeat steps from 1 to 3 for subtest 2 in Table 8.12.2.1.1.5-1 as appropriate.

8.12.2.1.1.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 8.1.6 with the following exceptions:

Table 8.12.2.1.1.4.3-1: Configure Non-anchor carrier in subtest 2

	Derivation Path: 36.508 Table 8.1.8.2.1.6-1 PhysicalConfigDedicated-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  carrierConfigDedicated-NB-r13 ::=  SEQUENCE {
	
	Non-anchor carrier
	

	dl-CarrierConfig-r13::= SEQUENCE {
	
	
	

	dl-CarrierFreq-r13
	Note 1
	
	

	           downlinkBitmapNonAnchor-r13
	NULL
	
	

	           dl-GapNonAnchor-r13
	NULL
	
	

	}
	
	
	

	ul-CarrierConfig-r13 ::= SEQUENCE {
	
	
	

	ul-CarrierFreq-r13
	Note 1
	
	

	}
	
	
	

	}
	
	
	

	  npdcch-ConfigDedicated-r13 
	NPDCCH-ConfigDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	  npusch-ConfigDedicated-r13
	NPUSCH-ConfigDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	  uplinkPowerControlDedicated-r13
	UplinkPowerControlDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	}
	
	
	

	Note 1:
The frequency of Non-anchor carrier is located at 200KHz higher from the centre of the anchor carrier.


8.12.2.1.1.5
Test requirement
For the parameters specified in Tables 8.12.2.1-1 and 8.12.2.1.1.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.12.2.1.1.5-1.

Table 8.12.2.1.1.5-1: Test Parameters for NPDCCH performance

	Test number
	Deployment mode 
	Repetition number

(Rmax)
	Operated carrier
	Reference Channel
	Propagation Condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	Stand-alone
	128
	Anchor
	R.NB.3 FDD
	EPA5
	1
	1
	-4.1

	2
	Stand-alone
	1024
	Non-anchor
	R.NB.3 FDD
	ETU1
	1
	1
	-10.6


8.12.2.1.2
Demodulation of NPDCCH Transmit diversity performance for category NB1 and NB2
8.12.2.1.2.1
Test purpose
This test verifies the demodulation performance of NPDCCH for the transmit diversity scenario with a given SNR for which the average probability of misdetection of the Downlink Scheduling Grant, remains below a given reference value.

8.12.2.1.2.2
Test applicability
This test applies to all types of UE release 13 and forward of category NB1.
This test applies to all types of UE release 14 and forward of category NB2.
8.12.2.1.2.3
Minimum conformance requirements
The requirements are specified in Table 8.12.2.1.2.3-1, with the addition of the parameters in Tables 8.12.2.1-1, 8.12.2.1-2 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the performance.

Table 8.12.2.1.2.3-1: Minimum performance NPDCCH

	Test number
	Deployment mode 
	Repetition number

(R)
	Carrier Type
	Reference Channel
	Propagation Condition
	Number of NRS ports
	Reference value
	UE Category

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)
	

	1
	In-band
	64
	Anchor
	R.NB.4 FDD
	EPA5
	2
	1
	-3.9
	NB1, NB2

	2
	In-band
	512
	Non-anchor
	R.NB.4 FDD
	ETU1
	2
	1
	-10.0
	NB1, NB2


The normative reference for this requirement is TS 36.101 [2] clause 8.12.2.1.2.

8.12.2.1.2.4
Test description
8.12.2.1.2.4.1
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.

Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: K.2.1.
Channel Bandwidths to be tested: As specified per test number in Table 8.12.2.1.2.3-1.

EUTRA Bandwidth is 10 MHz, as defined in TS 36.508 [7] clause 4.3.1.1 except for band 31 where 5 MHz bandwidth is used.
1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to Tables 8.12.2.1-1, 8.12.2.1-2 and 8.12.2.1.2.3-1 as appropriate.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.0.1, H.1.1, H.2.1 and Annex H.4.2.

4.
Propagation conditions are set according to Annex B.0. 

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 8.12.2.1.2.4.3.
8.12.2.1.2.4.2
Test procedure
1.
SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Tables 8.12.2.1-1, 8.12.2.1-2 and 8.12.2.1.2.3-1. The details of NPDCCH are specified in Table A.3.13.1. The SS sends downlink MAC padding bits on the DL RMC.

2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition and the SNR according to Tables 8.12.2.1.2.5-1 as appropriate.

3.
Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.4. Count the number of NACKs, ACKs and statDTXs on the UL NPUCCH during each subtest. Pm-dsg is the radio (statDTX)/(NACK +ACK+statDTX). If Pm-dsg is less than the value specified in table 8.12.2.1.2.5-1, UE pass the subtest. Otherwise fail the UE.

4.
SS 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. Configure the Non-anchor carrier according to table 8.12.2.1.2.4.3-2.

5.
Repeat steps from 1 to 3 for subtest 2 in Table 8.12.2.1.2.5-1 as appropriate.

8.12.2.1.2.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 8.1.6 and clause 8.1.4.3 using condition "Inband_Different" with the following exceptions:

Table 8.12.2.1.2.4.3-1: MasterInformationBlock-NB

	Derivation Path: 36.508 Table 8.1.4.3.2-1: MasterInformationBlock-NB

	Information Element
	Value/remark
	Comment
	Condition

	MasterInformationBlock-NB ::= SEQUENCE {
	
	
	

	  systemFrameNumber-MSB-r13
	A valid value as defined in TS 36.331 [17]
	
	

	  hyperSFN-LSB-r13
	A valid value as defined in TS 36.331 [17]
	
	

	  schedulingInfoSIB1-r13
	2
	TBS = 208 bits, 16 repetitions
	

	  systemInfoValueTag-r13
	0
	
	

	  ab-Enabled-r13
	FALSE
	
	

	  operationModeInfo-r13 CHOICE {
	
	
	

	    inband-DifferentPCI-r13 SEQUENCE {
	
	
	Inband_Different

	      eutra-NumCRS-Ports-r13
	four
	
	

	      rasterOffset-r13
	khz-2dot5
	
	

	      spare
	’00’B
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.12.2.1.2.4.3-2: Configure Non-anchor carrier in subtest 2

	Derivation Path: 36.508 Table 8.1.8.2.1.6-1 PhysicalConfigDedicated-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  carrierConfigDedicated-NB-r13 ::=  SEQUENCE {
	
	Non-anchor carrier
	

	dl-CarrierConfig-r13::= SEQUENCE {
	
	
	

	dl-CarrierFreq-r13
	Note 1
	
	

	           downlinkBitmapNonAnchor-r13
	NULL
	
	

	           dl-GapNonAnchor-r13
	NULL
	
	

	}
	
	
	

	ul-CarrierConfig-r13 ::= SEQUENCE {
	
	
	

	ul-CarrierFreq-r13
	Note 1
	
	

	}
	
	
	

	}
	
	
	

	  npdcch-ConfigDedicated-r13
	NPDCCH-ConfigDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	  npusch-ConfigDedicated-r13
	NPUSCH-ConfigDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	  uplinkPowerControlDedicated-r13
	UplinkPowerControlDedicated-NB-DEFAULT
	See subclause 8.1.6.3 in 36.508
	

	}
	
	
	

	Note 1:
The frequency of the non-anchor carrier is 180KHz higher than the centre of the anchor carrier.


8.12.2.1.2.5
Test requirement
For the parameters specified in Tables 8.12.2.1-1, 8.12.2.1-2 and 8.12.2.1.2.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.12.2.1.2.5-1.

Table 8.12.2.1.2.5-1: Test Parameters for NPDCCH performance

	Test number
	Deployment mode 
	Repetition number

(Rmax)
	Operated carrier
	Reference Channel
	Propagation Condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	In-band
	64
	Anchor
	R.NB.4 FDD
	EPA5
	2
	1
	 -3.0 

	2
	In-band
	512
	Non-anchor
	R.NB.4 FDD
	ETU1
	2
	1
	 -9.1 


<< Unchanged sections omitted >>
A.3.12.1
In-band

A.3.12.1.2
Two-antenna transmission

Table A.3.12.1.2-1: NPDSCH Reference Channel with 2 TX Antennas

	Parameter
	Unit
	Value
	Value

	Reference channel
	
	R.NB.5 FDD
	R.NB.5-1 FDD

	Carrier Type
	
	Anchor
	Non-anchor

	Channel bandwidth
	KHz
	200
	200

	Allocated subframes per Radio Frame
	
	Note 2
	10

	Modulation
	
	QPSK
	QPSK

	ITBS/ISF
	
	4/0
	4/0

	Target Coding Rate
	
	1/3
	1/3

	Coding Rate
	
	0.4
	0.4

	Information Bit Payload 
	
	
	

	  For Sub-Frames 1,2,3,6,7,8
	Bits
	56
	56

	  For Sub-Frame 0,5 
	Bits
	N/A
	56

	  For Sub-Frame 4,9 
	Bits
	Note 3
	56

	Number of Code Blocks 
	
	
	

	  For Sub-Frames 1,2,3,6,7,8 and 9(if NB-SSS is not present)
	
	1
	1

	  For Sub-Frame 0,5 
	Bits
	N/A
	1

	  For Sub-Frame 4,9 
	Bits
	Note 4
	1

	Binary Channel Bits
	
	
	

	  For Sub-Frames 1,2,3,6,7,8 and 9(if NB-SSS is not present)
	Bits
	200
	200

	  For Sub-Frame 0,5 
	Bits
	N/A
	200

	  For Sub-Frame 4,9 
	Bits
	Note 5
	200

	Max. Throughput averaged over 2 frame for 1 repetition (Note 6)
	Mbps
	36.4kb/s
	56kb/s

	UE Category
	
	NB1, NB2
	NB1, NB2

	Note 1:
For in-band, the first 3 symbols are used for LTE PDCCH and the number of LTE CRS ports is 4
Note 2:
6 when 
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mod 2 = 0, otherwise 8. 
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 is specified in TS36.211 [4].

Note 3:
N/A when 
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mod 2 = 0, otherwise 56.

Note 4:
N/A when 
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mod 2 = 0, otherwise 1.
Note 5:
N/A when 
[image: image33.wmf]f

n

mod 2 = 0, otherwise 200.  

Note 6:
For repetition number N, the maximum throughput averaged over 1 frame equals to (Max. Throughput averaged over 1 frame for 1 repetition) / N.


<< End of changes >>
_1532344583.unknown

_1532345185.unknown

_1524475678.unknown

_1526218726.unknown

_1523453987.unknown

_1270742572.unknown

_1517745282.unknown

