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< Unchanged sections omitted >

A.4.2.20 HD – FDD Inter frequency case for UE Category NB1 In-Band mode in enhanced coverage
A.4.2.20.1	Test Purpose and Environment
This test is to verify the requirement for the HD-FDD inter frequency cell reselection requirements for Cat-NB1 UE specified in clause 4.6.2.2.
The test scenario comprises of 1 E-UTRA carrier and a total of 3 cells as given in tables A.4.2.20.1-1, A.4.2.20.1-2 and A.4.2.20.1-3. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Only nCell1 is already identified by the UE prior to the start of the test, i.e. nCell 2 is not identified. nCell 1 and nCell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing nCell 2.
Table A.4.2.20.1-1: General test parameters for HD-FDD inter frequency cell reselection test case for Cat-NB1 UE in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	NB-IOT operational mode
	
	In-band
	

	Initial condition
	Active cell 
	
	nCell1
	

	
	Neighbour cells
	
	eCell1, nCell2
	

	T2 end condition
	Active cell 
	
	nCell2
	

	
	Neighbour cells
	
	eCell1, nCell2 
	

	Final condition
	Visited cell 
	
	nCell1
	

	E-UTRA RF Channel Number
	
	1
	One carrier frequency is used for eCell.

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH Configuration
	
	1
	Refer to A.3.17

	DRX cycle length
	s
	1.28
	The value shall be used for all cells in the test.

	T1
	s
	>7
	During T1, nCell2 shall be powered off, and during the off time the physical cell identity shall be changed. The intention is to ensure that nCell2 has not been detected by the UE prior to the start of period T2

	T2
	s
	534
	T2 is defined so that cell re-selection time is taken into account.

	T3
	s
	15
	T3 is defined so that cell re-selection time is taken into account.



Table A.4.2.20.1-2: nCell 1, nCell 2 specific test parameters for HD-FDD inter frequency cell reselection test case for Cat-NB1 UE in enhanced coverage
	
	
	nCell 1
	nCell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	BWchannel
	kHz
	180
	180

	PRB location within eCell
	-
	30
	35

	NPBCH_RA
	dB
	-3
	-3

	NPBCH_RB
	dB
	
	

	NPSS_RA
	dB
	
	

	NSSS_RA
	dB
	
	

	NPDCCH_RA
	dB
	
	

	NPDCCH_RB
	dB
	
	

	NPDSCH_RA
	dB
	
	

	NPDSCH_RB
	dB
	
	

	NOCNG_RANote 1
	dB
	
	

	NOCNG_RBNote 1 
	dB
	
	

	Qrxlevmin
	dBm
	-156
	-156

	Pcompensation
	dB
	0
	0

	Qhysts
	dB
	0
	0

	Qoffsets, n
	dB
	0
	0

	Cell_selection_and_
reselection_quality_measurement
	
	NRSRP
	NRSRP

	[image: ]
	dBm/15 kHz
	Specified in Table A.4.2.20.1-3

	[image: ]
	dB
	-12
	-12
	-2.7
	-infinity
	-2.7
	-12

	[image: ] Note2
	dB
	-12
	-12
	-2.7
	-infinity
	-2.7
	-12

	NRSRP Note2
	dBm/15 kHz
	-110
	-110
	-100.7
	-infinity
	-100.7
	-110

	Treselection
	s
	0
	0

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	Timing offset to nCell 1
	ms
	0

	Note 1:	NOCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Es/Iot and NRSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table A.4.2.20.1-3: eCell 1 specific test parameters for HD-FDD inter frequency cell reselection test case for Cat-NB1 UE in enhanced coverage
	
	
	eCell 1

	
	
	T1
	T2
	T3

	BWchannel
	MHz
	10

	OCNG Pattern
	-
	NOP.1 FDD

	PBCH_RA
	dB
	-30

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	Qrxlevmin
	dBm
	-140

	Pcompensation
	dB
	0

	Qhysts
	dB
	0

	Qoffsets, n
	dB
	0

	[image: ]
	dBm/15 kHz
	-98

	[image: ]
	dB
	3
	3
	3

	Treselection
	s
	0

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x12x1

	Note 1:	OCNG shall be used such that the eCell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power [image: ].



A.4.2.20.2	Test Requirements
The cell reselection delay to a newly detectable cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on nCell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on nCell 2.
The cell re-selection delay to a newly detectable cell shall be less than 534 s.
The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T3, to the moment when the UE camps on nCell 1, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on nCell 1.
The cell re-selection delay to an already detected cell shall be less than 8 s.
The rate of correct cell reselections observed during repeated tests shall be at least 90%.
NOTE:	The cell re-selection delay to a newly detectable cell can be expressed as:  Tdetect,NB_Inter_EC + TSI, and to an already detected cell can be expressed as: Tevaluate, NB_Inter_EC + TSI,
Where:
Tdetect,NB_Inter_EC		See Table 4.6.2.2-1 in clause 4.6.2.2
Tevaluate, NB_Inter_EC		See Table 4.6.2.2-1 in clause 4.6.2.2
TSI		Maximum repetition period of relevant system info blocks that needs to be received by the 	UE to camp on a cell; 29440ms is assumed in this test case.
This gives a total of 533.28 s, allow 534 s for the cell re-selection delay to a newly detectable cell and 7.78 s, allow 8 s for the cell re-selection delay to an already detected cell in the test case.

< Unchanged sections omitted >

A.6.2.16	Contention Based Random Access Test for UE category NB1 UEs In-band mode in normal coverage
A.6.2.16.1	Test Purpose and Environment
The purpose of this test is to verify whether the behavior of the random access procedure of a category NB1 UE in Normal Coverage is according to the requirements, whether the NPRACH power settings and timing are within specified limits, and whether the UE determines properly the enhanced coverage level based on the NRSRP measurement and the configured criterion in NRSRP-ThresholdsPrach [2]. This test will verify the requirements in Clause 6.6.2, Clause 6.6.3 and Clause 7.20.2 in an AWGN model.
For this test a single NB-IoT cell and a single LTE cell are used. The test parameters are given in tables A.6.2.16.1-1, A.6.2.16.1-2, A.6.2.16.1-3 and A.6.2.16.1-4.
Table A.6.2.16.1-1: nCell specific test parameters for HD-FDD contention based random access test for UE category NB1 In-Band mode in Normal Coverage
	Parameter
	Unit
	Value
	Comments

	NB-IOT operational mode
	
	In-band
	

	BWchannel
	kHz
	200
	

	PRB location within eCell
	-
	30
	

	NPDSCH parameters Note 2
	
	R.15 HD-FDD
	As defined in A.3.1.5.1

	NPDCCH parameters Note 2
	
	R.27 HD-FDD
	As defined in A.3.1.6.1

	NPBCH_RA
	dB
	-3
	

	NPBCH_RB
	dB
	
	

	NPSS_RA
	dB
	
	

	NSSS_RA
	dB
	
	

	NPDCCH_RA
	dB
	
	

	NPDCCH_RB
	dB
	
	

	NPDSCH_RA
	dB
	
	

	NPDSCH_RB
	dB
	
	

	NOCNG_RA Note 1
	dB
	
	

	NOCNG_RB Note 1 
	dB
	
	

	DRX
	
	OFF
	

	

	dBm/15 KHz
	Specified in Table A.6.2.16.1-2
	

	

	dB
	3
	

	
 Note 3
	dB
	3
	

	NRSRP Note 3
	dBm/15 KHz
	-95
	

	Io Note 3
	dBm/9 MHz
	-65.5
	

	Propagation Condition 
	-
	AWGN
	

	Antenna Configuration
	
	2x1
	

	Note 1:	NOCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The NPDSCH and NPDCCH reference measurement channels are used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	Es/Iot, NRSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.



Table A.6.2.16.1-2: eCell specific test parameters for HD-FDD contention based random access test for UE category NB1 In-Band mode in Normal Coverage
	Parameter
	Unit
	Value

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	NOCNG Pattern Note 1 
	-
	NOP.1 FDD

	PBCH_RA
	dB
	-30

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RA Note 1
	dB
	

	OCNG_RB Note 1 
	dB
	

	

	dBm/15 kHz
	-98

	

	dB
	3

	Propagation Condition 
	-
	AWGN

	Antenna Configuration
	-
	1x12x1

	Note 1:	OCNG shall be used such that the eCell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table A.6.2.16.1-3: NPRACH-Configuration parameters for HD-FDD contention based random access test for UE category NB1 In-Band mode in Normal Coverage
	Field
	Value
	Comment

	Parameters not per CE Levels

	powerRampingStep
	[dB2]
	

	preambleInitialReceivedTargetPower
	[dBm-120]
	

	preambleTransMax-CE
	[n6]
	

	maxHARQ-Msg3Tx
	[4]
	

	rar-HoppingConfig
	Off
	

	Parameters per CE Levels

	CE Level
	Level 0
	Level 1
	Level 2
	

	ra-ResponseWindowSize (per CE)
	[pp2]
	sf80
	sf180
	

	mac-ContentionResolutionTimer (per CE)
	[pp2]
	sf120
	sf200
	

	PreambleMappingInfo 
{firstPreamble, lastPreamble}
	[{0, 9}]
	[{10,19}]
	[{20,29}]
	

	Note:	For further information see Clause [6.3.2] in TS 36.331.



Table A.6.2.16.1-4: NPRACH-Configuration parameters for HD-FDD contention based random access test for UE category NB1 In-Band mode in Normal Coverage
	Field
	Value
	Comment

	Parameters not per NPRACH resource

	RSRP-ThresholdsNPRACH-InfoList
	[{24, 38}]
	Corresponding to [{-116, -102}] dBm as defined in Section [9.1.21.5 ]         

	nprach-CP-Length
	us66dot7
	

	referenceSignalPower
	-5 dBm/15 KHz

	As defined in clause 6.3.2 in TS 36.331.

	maxHARQ-Msg3Tx
	[4]
	As defined in table [5.7.1-2] in TS 36.211

	Backoff Parameter Index
	[2]
	As defined in table 7.2-1 in TS 36.321

	
Configured UE transmitted power ()
	23 dBm
	As defined in clause [6.2.5] in TS 36.101

	Parameters per NPRACH Resource

	CE Level
	Level 0
	Level 1
	Level 2
	

	nprach-Periodicity
	ms40
	ms240
	ms1280
	

	nprach-StartTime
	ms8
	ms64
	ms512
	

	nprach-SubcarrierOffset
	n0
	n0
	n0
	

	nprach-NumSubcarriers
	n12
	n12
	n12
	

	nprach-SubcarrierMSG3-RangeStart empt
	zero
	zero
	zero
	

	maxNumPreambleAttemptCE
	[n3]
	[n6]
	[n10]
	

	numRepetitionsPerPreambleAttempt
	[n2]
	[n8]
	[n64]
	

	npdcch-NumRepetitions-RA
	[r2]
	[r16]
	[r128]
	

	npdcch-StartSF-CSS-RA
	[v1dot5]
	[v1dot5]
	[v1dot5]
	

	npdcch-Offset-RA
	zero
	zero
	Zero
	

	nprach-NumCBRA-StartSubcarriers
	[n8]
	[n20]
	[n40]
	

	Note 1:	See Clause [6.3.2] in TS 36.331 for further information on the parameters in this table.



A.6.2.16.2	Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.6.2.16.2.1	Random Access Response Reception
To test the UE behavior specified in Subclause 6.6.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after [5] preamble transmission attempts (the preamble may be transmitted multiple times in each attempt) have been received by the System Simulator. In response to the first [4] preamble transmission attempts, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.6.2. The power of the first preamble shall be -30 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.101 [5]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5F.2 of TS 36.101 [5].
The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Subclause 7.20.2.
A.6.2.16.2.2	No Random Access Response Reception
To test the UE behavior specified in subclause 6.6.2.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after [5] preamble transmission attempts have been received by the System Simulator. The System Simulator shall not respond to the first [4] preamble transmission attempts.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2. The power of the first preamble shall be -30 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.101 [5]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5F.2 of TS 36.101 [5].
The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.
A.6.2.16.2.3	Receiving a NACK on msg3
To test the UE behavior specified in subclause 6.6.2.3, the System Simulator shall NACK all UE msg3 following a successful Random Access Response.
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3 until the maximum number of HARQ re-transmissions is reached.
A.6.2.16.2.4	Reception of an Incorrect Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.6.2.4, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element not matching the CCCH SDU transmitted in msg3 uplink message.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
A.6.2.16.2.5	Reception of a Correct Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.6.2.4, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element matching the CCCH SDU transmitted in the msg3 uplink message.
The UE shall send ACK if the Contention Resolution is successful.
A.6.2.16.2.6	Contention Resolution Timer expiry
To test the UE behavior specified in Subclause 6.6.2.5, the System Simulator shall not send a response to a msg3.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
A.6.2.16.2.7	NPRACH Resource Selection
The UE shall select NPRACH resources and transmits or re- transmits NPRACH preambles using the NPRACH resources and NPRACH configuration corresponding to the coverage enhancement level 0.
Note: The NPRACH Resource Selection requirement is already assumed for testing the other NPRACH requirements.
A.6.2.17	Contention Based Random Access Test for UE category NB1 UEs In-band mode in Enhanced Coverage
A.6.2.17.1	Test Purpose and Environment
The purpose of this test is to verify whether the behavior of the random access procedure of a category NB1 UE in Enhanced Coverage is according to the requirements, whether the NPRACH power settings and timing are within specified limits, and whether the UE determines properly the enhanced coverage level based on the NRSRP measurement and the configured criterion in NRSRP-ThresholdsPrach [2]. This test will verify the requirements in Clause 6.6.2, Clause 6.6.3 and Clause 7.20.2 in an AWGN model.
For this test a single NB-IoT cell and a single LTE cell are used. The test parameters are given in tables A.6.2.17.1-1, A.6.2.17.1-2, A.6.2.17.1-3 and A.6.2.17.1-4.
Table A.6.2.17.1-1: nCell specific test parameters for HD-FDD contention based random access test for UE category NB1 In-Band mode in Enhanced Coverage
	Parameter
	Unit
	Value
	Comments

	NB-IOT operational mode
	
	In-band
	

	BWchannel
	kHz
	200
	

	PRB location within eCell
	-
	30
	

	NPDSCH parameters Note 2
	
	R.15 HD-FDD
	As defined in A.3.1.5.1

	NPDCCH parameters Note 2
	
	R.27 HD-FDD
	As defined in A.3.1.6.1

	NPBCH_RA
	dB
	-3
	

	NPBCH_RB
	dB
	
	

	NPSS_RA
	dB
	
	

	NSSS_RA
	dB
	
	

	NPDCCH_RA
	dB
	
	

	NPDCCH_RB
	dB
	
	

	NPDSCH_RA
	dB
	
	

	NPDSCH_RB
	dB
	
	

	NOCNG_RA Note 1
	dB
	
	

	NOCNG_RB Note 1 
	dB
	
	

	DRX
	
	OFF
	

	

	dBm/15 KHz
	Specified in Table A.6.2.17.1-2
	

	

	dB
	-12
	

	
 Note 3
	dB
	-12
	

	RSRP Note 3
	dBm/15 KHz
	-110
	

	Io Note 3
	dBm/9 MHz
	-70
	

	Propagation Condition 
	-
	AWGN
	

	Antenna Configuration
	
	2x1
	

	Note 1:	NOCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The NPDSCH and NPDCCH reference measurement channels are used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	Es/Iot, NRSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.



Table A.6.2.17.1-2: eCell specific test parameters for HD-FDD contention based random access test for UE category NB1 In-Band mode in Enhanced Coverage
	Parameter
	Unit
	Value

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	NOCNG Pattern Note 1 
	-
	NOP.1 FDD

	PBCH_RA
	dB
	-30

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RA Note 1
	dB
	

	OCNG_RB Note 1 
	dB
	

	

	dBm/15 KHz
	-98

	

	dB
	3

	Propagation Condition 
	-
	AWGN

	Antenna Configuration
	-
	1x12x1

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table A.6.2.17.1-3: NPRACH-Configuration parameters for HD-FDD contention based random access test for UE category NB1 In-Band mode in Enhanced Coverage
	Field
	Value
	Comment

	Parameters not per CE Levels

	powerRampingStep
	[dB2]
	

	preambleInitialReceivedTargetPower
	[dBm-120]
	

	preambleTransMax-CE
	[n6]
	

	maxHARQ-Msg3Tx
	[8]
	

	rar-HoppingConfig
	Off
	

	Parameters per CE Levels

	CE Level
	Level 0
	Level 1
	Level 2
	

	ra-ResponseWindowSize (per CE)
	[pp2]
	sf80
	sf180
	

	mac-ContentionResolutionTimer (per CE)
	[pp2]
	sf120
	sf200
	

	PreambleMappingInfo 
{firstPreamble, lastPreamble}
	[{0, 9}]
	[{10,19}]
	[{20,29}]
	

	Note:	For further information see Clause [6.3.2] in TS 36.331.



Table A.6.2.17.1-4: NPRACH-Configuration parameters for HD-FDD contention based random access test for UE category NB1 In-Band mode in Enhanced Coverage
	Field
	Value
	Comment

	Parameters not per NPRACH resource

	RSRP-ThresholdsNPRACH-InfoList
	[{24, 38}]
	Corresponding to [{-116, -102}] dBm as defined in Section [9.1.21.5 ]

	nprach-CP-Length
	us266dot7
	

	referenceSignalPower
	-5 dBm/15 KHz

	As defined in clause 6.3.2 in TS 36.331.

	maxHARQ-Msg3Tx
	[8]
	As defined in table [5.7.1-2] in TS 36.211

	Backoff Parameter Index
	[2]
	As defined in table 7.2-1 in TS 36.321

	
Configured UE transmitted power ()
	23 dBm
	As defined in clause [6.2.5] in TS 36.101

	Parameters per NPRACH Resource

	CE Level
	Level 0
	Level 1
	Level 2
	

	nprach-Periodicity
	ms40
	ms240
	ms1280
	

	nprach-StartTime
	ms8
	ms64
	ms512
	

	nprach-SubcarrierOffset
	n0
	n0
	n0
	

	nprach-NumSubcarriers
	n12
	n12
	n12
	

	nprach-SubcarrierMSG3-RangeStart empt
	zero
	zero
	zero
	

	maxNumPreambleAttemptCE
	[n3]
	[n6]
	[n10]
	

	numRepetitionsPerPreambleAttempt
	[n2]
	[n8]
	[n64]
	

	npdcch-NumRepetitions-RA
	[r2]
	[r16]
	[r128]
	

	npdcch-StartSF-CSS-RA
	[v1dot5]
	[v1dot5]
	[v1dot5]
	

	npdcch-Offset-RA
	zero
	zero
	Zero
	

	nprach-NumCBRA-StartSubcarriers
	[n8]
	[n20]
	[n40]
	

	Note 1:	See Clause [6.3.2] in TS 36.331 for further information on the parameters in this table.



A.6.2.17.2	Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.6.2.17.2.1	Random Access Response Reception
To test the UE behavior specified in Subclause 6.6.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after [5] preamble transmission attempts (the preamble may be transmitted multiple times in each attempt) have been received by the System Simulator. In response to the first [4] preamble transmission attempts, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.6.2. The power of the first preamble shall be -30 dBm. The power of the first preamble shall be -30 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.101 [5]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5F.2 of TS 36.101 [5].
The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Subclause 7.20.2.
A.6.2.17.2.2	No Random Access Response Reception
To test the UE behavior specified in subclause 6.6.2.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after [5] preamble transmission attempts have been received by the System Simulator. The System Simulator shall not respond to the first [4] preamble transmission attempts.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2. The power of the first preamble shall be -30 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.101 [5]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5F.2 of TS 36.101 [5].
The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.
A.6.2.17.2.3	Receiving a NACK on msg3
To test the UE behavior specified in subclause 6.6.2.3, the System Simulator shall NACK all UE msg3 following a successful Random Access Response.
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3 until the maximum number of HARQ re-transmissions is reached.
A.6.2.17.2.4	Reception of an Incorrect Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.6.2.4, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element not matching the CCCH SDU transmitted in msg3 uplink message.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
A.6.2.17.2.5	Reception of a Correct Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.6.2.4, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element matching the CCCH SDU transmitted in the msg3 uplink message.
The UE shall send ACK if the Contention Resolution is successful.
A.6.2.17.2.6	Contention Resolution Timer expiry
To test the UE behavior specified in Subclause 6.6.2.5, the System Simulator shall not send a response to a msg3.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
A.6.2.17.2.7	NPRACH Resource Selection
The UE shall select NPRACH resources and transmits or re- transmits NPRACH preambles using the NPRACH resources and NPRACH configuration corresponding to the coverage enhancement level 1.
Note: The NPRACH Resource Selection requirement is already assumed for testing the other NPRACH requirements.

< Unchanged sections omitted >

A.7.1.17	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-Band mode under normal coverage
A.7.1.17.1	Test Purpose and Environment
The purpose of this test is to verify that the Category NB1 UE under normal coverage is capable of following the frame timing change of the connected eNode B and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in clause 7.20.
For this test a single NB-IoT cell and a single LTE cell are used. Test parameters are given in Table A.7.1.17.1-1, Table A.7.1.17.1-2, and Table A.7.1.17.1-3. The transmit timing is verified by the UE transmitting NPUSCH.
Table A.7.1.17.1-1: General Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under normal coverage
	Parameter
	Unit
	Value

	
	
	Test 1

	NB-IoT Operation mode
	
	In-band

	DRX
	
	OFF

	NPRACH configuration
	
	As specified in A.3.18

	NPDCCH repetition level
	
	1

	NPUSCH repetition level
	
	1



Table A.7.1.17.1-2: nCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under normal coverage
	Parameter
	Unit
	Value

	
	
	Test 1

	RF Channel Number
	
	1

	BWchannel
	kHz
	200

	PRB location within eCell
	
	30

	NPDSCH parameter
	
	R.15 HD-FDD

	NPDCCH parameter
	
	R.29 HD-FDD

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	
	

	NPSS_RA
	
	

	NSSS_RA
	
	

	NPDCCH_RA
	
	

	NPDCCH_RB
	
	

	NPDSCH_RA
	
	

	NPDSCH_RB
	
	

	NOCNG_RA Note1
	
	

	NOCNG_RB Note1
	
	

	

	dBm/15 kHz
	Specified in Table A.7.1.17.1-3

	

	dB
	4

	

	dB
	4

	Antenna Configuration
	
	2x1

	Propagation condition
	-
	AWGN

	Note 1:	NOCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table A.7.1.17.1-3: eCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under normal coverage
	Parameter
	Unit
	Value

	
	
	Test 1

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Pattern
	-
	NOP.1 FDD

	PBCH_RA
	dB
	-30

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PCFICH_RB
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	PDCCH_RA
	
	

	PDCCH_RB
	
	

	OCNG_RANote1
	
	

	OCNG_RBNote1
	
	

	

	dBm/15 kHz
	-98

	

	dB
	4

	Antenna configuration
	
	1x12x1

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



A.7.1.17.2	Test Requirements
For parameters specified in Tables A.7.1.17.1-1, A.7.1.17.1-2, and A.7.1.17.1-3, the initial transmit timing accuracy, the maximum amount of timing change in one adjustment, the minimum and the maximum adjustment rate shall be within the limits defined in clause 7.20.2.
The following sequence of events shall be used to verify that the requirements are met.
The test sequence shall be carried out in RRC_CONNECTED:
a) 	After a connection is set up with the cell, the test system sends NPDCCH including uplink grant for NPUSCH transmission and the test system shall measure the UE transmit timing offset (nTs) and verify that it is within Te (nTs ≤ NTA×TS   ± 80×TS) with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.
b) 	Using the value of n measured in a), the test system adjusts the downlink transmit timing for the cell:
- if n < 0, by +(144 – |n|)TS compared to that in (a).
- if n ≥ 0, by -(144 – |n|)TS compared to that in (a).
c) 	Immediately after (b), the test system sends NPDCCH including uplink grant for NPUSCH transmission and immediately after receiving NPUSCH the test system repeatedly sends NPDCCH including uplink grant for NPUSCH transmission until the UE transmit timing offset is within NTA×TS  ± 80×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. The test system shall verify that the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.20.2 until the UE transmit timing offset is within NTA×TS  ± 80×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. 
d) 	The test system the test system sends NPDCCH including uplink grant for NPUSCH transmission and shall verify that the UE transmit timing offset stays within NTA×TS  ± 80×TS with respect to the first detected path  (in time) of the corresponding downlink frame of NB-IoT cell 1. 
A.7.1.18	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-band mode under enhanced coverage
A.7.1.18.1	Test Purpose and Environment
The purpose of this test is to verify that the Category NB1 UE under enhanced coverage is capable of following the frame timing change of the connected eNode B, that the UE initial transmit timing accuracy is within the specified limits and that the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission. This test will verify the requirements in clause 7.20.
For this test a single NB-IoT cell and a single LTE cell are used. Test parameters are given in Table A.7.1.18.1-1, Table A.7.1.18.1-2, Table A.7.1.18.1-3, and Table A.7.1.18.1-4. The transmit timing is verified by the UE transmitting NPUSCH.
Table A.7.1.18.1-1: General Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under enhanced coverage
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	NB-IoT Operation mode
	
	In-band
	In-band

	DRX
	
	OFF
	ON

	NPRACH configuration
	
	As specified in A.3.18

	NPDCCH repetition level
	
	128
	128

	NPUSCH repetition level
	
	32
	32

	Note 1:	DRX related parameters are defined in Table A.7.1.18.1-4.



Table A.7.1.18.1-2: nCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under enhanced coverage
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	RF Channel Number
	
	1
	1

	BWchannel
	kHz
	200
	200

	PRB location within eCell
	
	30
	30

	NPDSCH parameter
	
	R.17 HD-FDD
	R.17 HD-FDD

	NPDCCH parameter
	
	R.29 HD-FDD
	R.29 HD-FDD

	NPBCH_RA
	dB
	-3
	-3

	NPBCH_RB
	
	
	

	NPSS_RA
	
	
	

	NSSS_RA
	
	
	

	NPDCCH_RA
	
	
	

	NPDCCH_RB
	
	
	

	NPDSCH_RA
	
	
	

	NPDSCH_RB
	
	
	

	NOCNG_RA Note1
	
	
	

	NOCNG_RB Note1
	
	
	

	

	dBm/15 kHz
	Specified in Table A.7.1.18.1-3
	Specified in Table A.7.1.18.1-3

	

	dB
	-12
	-12

	

	dB
	-12
	-12

	Antenna Configuration
	
	2x1
	2x1

	Propagation condition
	-
	AWGN
	AWGN

	Note 1:	NOCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table A.7.1.18.1-3: eCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under enhanced coverage
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	PRB location within eCell
	
	30
	30

	NOCNG pattern
	
	NOP.1 FDD
	NOP.1 FDD

	PBCH_RA
	dB
	-30
	-30

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	OCNG_RANote1
	
	
	

	OCNG_RBNote1
	
	
	

	

	dBm/15 kHz
	-98
	-98

	

	dB
	-12
	-12

	Antenna Configuration
	
	1x12x1
	1x12x1

	Propagation condition
	-
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table A.7.1.18.1-4: drx-Configuration to be used in UE Transmit Timing Accuracy Test 2 for E-UTRAN HD-FDD Category NB1 UE In-band mode under enhanced coverage
	Field
	Value
	Comment

	
	Test 2
	

	onDurationTimer
	pp1
	

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	longDRX-CycleStartOffset	
	sf2048
	

	shortDRX
	disable
	

	Note 1:	For further information see clause 6.7.3 in TS 36.331.



A.7.1.18.2	Test Requirements
For parameters specified in Tables A.7.1.18.1-1, Tables A.7.1.18.1-2, Tables A.7.1.18.1-3 and Tables A.7.1.18.1-4, the initial transmit timing accuracy shall be within the limits defined in clause 7.20.2 and the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission.
The following sequence of events shall be used to verify that the requirements are met.
The test sequence shall be carried out in RRC_CONNECTED for both non-DRX (for Test1) and DRX with a cycle length of 2048 ms (Tests 2):
a) 	After a connection is set up with the cell, the test system sends NPDCCH including uplink grant for NPUSCH transmission and the test system shall measure the UE transmit timing offset (nTs) and verify that it is within Te (nTs ≤NTA×TS   ± 80×TS) with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.
b) 	After 16ms from the initial transmission in (a), the test system adjusts the downlink transmit timing for the cell, using the value of n measured in a),
- if n < 0, by +(144 – |n|)TS compared to that in (a).
- if n ≥ 0, by -(144 – |n|)TS compared to that in (a).
c) 	The test system shall verify that for Test 1 the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period. Skip this step for Test 2.
d) 	For test 2, the test system sends NPDCCH including uplink grant for NPUSCH transmission and shall verify that the UE transmit timing offset stays within NTA×TS  ± 80×TS with respect to the first detected path  (in time) of the corresponding downlink frame of NB-IoT cell 1. The UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.

< Unchanged sections omitted >

A.7.3.60	HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in normal coverage
A.7.3.60.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category NB1 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in clause 7.23.
The test parameters are given in Tables A.7.3.60.1-1, A.7.3.60.1-2, A.7.3.60.1-2A, A.7.3.60.1-3 and A.7.3.60.1-4. nCell 1 is the active NB-IoT cell in the test. The test consists of four successive time periods with time duration of T1, T2, T3 and T4 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure A.7.3.60.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state with the following testing procedure:
-	Prior to the start of the time duration T1, the UE shall be fully synchronized to nCell1
-	Starting at point A, the SNR is decreased in small steps from SNR1 to SNR2 within dT
-	At the start of the time duration T2, the UE is provided with a UL grant with NPDCCH
Note:	The UE is expected to decode the NPDCCH and complete the UL transmission during T2 according to the UL grant.
-	Starting at point B, the SNR is decreased in small steps from SNR2 to SNR3 within dT
-	During T3, the SNR is kept as SNR3
-	Note:The UE is expected to detect OOS and declare RLF during T3.
-	Starting at point C, the SNR is increased in small steps from SNR3 to SNR1 with dT
-	At the start of the time period T4, the UE will be provided with another UL grant with NPDCCH
Note	The UE is not expected to decode the UL grant and conduct any UL transmission during T4, since the UE is expected to declare RLF during T3.
In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode the NPDCCH and complete the UL transmission when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.
Table A.7.3.60.1-1: General test parameters for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in normal coverage
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	nCell 1
	

	Neighbour cell
	
	eCell 1
	

	CP length
	
	Normal
	

	Deployment Mode
	
	In-band
	

	NPDCCH transmission parameters Rmax 
	
	8
	Other NPDCCH parameters are defined in “ out-of-sync” column in Table 7.23.2-1  

	DRX cycle 
	ms
	256
	See Table A.7.3.60.1-3

	Layer 3 filtering Note 2,3
	
	Enabled
	Counters:
N310 = 1
N311 = 1

	T310 timer Note 2,3
	ms
	0
	T310 is disabled

	T311 timer Note 2,3
	ms
	1000
	T311 is enabled

	T1
	s
	5.12
	

	T2
	s
	10.24
	

	T3
	s
	5.12
	

	T4
	s
	5.12
	

	dT
	ms
	1000
	

	Note 1: 	NPDCCH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.
Note 2:	 N310, N311, T310 and T311 are defined in TS 36.331.
Note 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.



Table A.7.3.60.1-2: nCell specific test parameters for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in normal coverage
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4

	NB-IoT RF Channel Number
	
	1

	LTE Carrier bandwidth
	MHz
	10

	BWchannel
	KHz
	180

	PRB location within eCell
	
	30

	NPDSCH parameters as defined in A.3.1.5.1 Note 2
	
	R.15 HD-FDD

	NPDCCH parameters as defined in A.3.1.6.1 Note 2
	
	R.27 HD-FDD

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	
 Note 3
	dBm/15 kHz
	-98

	SNR Note 4, 5
	dB
	-3.1
	-9.1
	-14.1
	-3.1

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The NPDSCH and NPDCCH reference measurement channels are used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	Es/Iot, NRSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.
Note 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 5:	The SNRs in time periods T1, T2, T3 and T4 are denoted as SNR1, SNR2, SNR3 and SNR1 respectively in figure A.7.3.60.1-1.
Note 6:	During dT between the defined Time Intervals, the Test system shall gradually increase or decrease the SNR until the target SNR is achieved.



Table A.7.3.60.1-2A: eCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test with DRX for UE category NB1 in enhanced coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T4

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	NOP.1 FDD

	PBCH_RA
	dB
	-30

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	-12

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x12x1

	Note 1:	OCNG shall be used such that the eCell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power .



Table A.7.3.60.1-3: DRX-Configuration for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in normal coverage
	Field
	Value
	Comment

	onDurationTimer
	pp1
	As specified in clause 6.7.3 in TS 36.331

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	drx-StartOffset
	0
	



Table A.7.3.60.1-4: TimeAlignmentTimer -Configuration for NB-IoT HD-FDD out-of-sync testing for UE category NB1 configured under normal coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331



[image: ]
Figure A.7.3.60.1-1: SNR variation for out-of-sync testing in DRX for NB-IoT HD-FDD out-of-sync testing for UE category NB1 configured under normal coverage
A.7.3.60.2	Test Requirements
The UE behaviors in each test shall be as follows:
-	The UE shall complete the NPUSCH transmission during T2 according to the received UL grant;
-	The UE shall not conduct any NPUSCH transmission during T4.
A correct event is defined as UE behaves correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.
A.7.3.61	HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage
A.7.3.61.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category NB1 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in clause 7.23.
The test parameters are given in Tables A.7.3.61.1-1, A.7.3.61.1-2, A.7.3.61.1-2A, A.7.3.61.1-3 and A.7.3.61.1-4. nCell 1 is the active NB-IoT cell in the test. The test consists of four successive time periods with time duration of T1, T2, T3 and T4 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure A.7.3.61.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state with the following testing procedure:
-	Prior to the start of the time duration T1, the UE shall be fully synchronized to nCell1
-	Starting at point A, the SNR is decreased in small steps from SNR1 to SNR2 within dT
-	At the start of the time duration T2, the UE is provided with a UL grant with NPDCCH
Note:	The UE is expected to decode the NPDCCH and complete the UL transmission during T2 according to the UL grant.
-	Starting at point B, the SNR is decreased in small steps from SNR2 to SNR3 within dT
-	During T3, the SNR is kept as SNR3
Note:	The UE is expected to detect OOS and declare RLF during T3.
-	Starting at point C, the SNR is increased in small steps from SNR3 to SNR1 with dT
-	At the start of the time period T4, the UE will be provided with another UL grant with NPDCCH
Note:	The UE is not expected to decode the UL grant and conduct any UL transmission during T4, since the UE is expected to declare RLF during T3.
In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode the NPDCCH and complete the UL transmission when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.
Table A.7.3.61.1-1: General test parameters for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	nCell 1
	

	Neighbour cell
	
	eCell 1
	

	CP length
	
	Normal
	

	Deployment Mode
	
	In-band
	

	NPDCCH transmission parameters Rmax 
	
	8
	Other NPDCCH parameters are defined in "out-of-sync" column in Table 7.23.2-1  

	DRX cycle 
	ms
	256
	See Table A.7.3.61.1-3

	Layer 3 filtering Note 2,3
	
	Enabled
	Counters:
N310 = 1
N311 = 1

	T310 timer Note 2,3
	ms
	0
	T310 is disabled

	T311 timer Note 2,3
	ms
	1000
	T311 is enabled

	T1
	s
	5.12
	

	T2
	s
	10.24
	

	T3
	s
	5.12
	

	T4
	s
	5.12
	

	dT
	ms
	1000
	

	Note 1: 	NPDCCH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.
Note 2:	 N310, N311, T310 and T311 are defined in TS 36.331.
Note 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.



Table A.7.3.61.1-2: nCell specific test parameters for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4

	NB-IoT RF Channel Number
	
	1

	LTE Carrier bandwidth
	MHz
	10

	BWchannel
	KHz
	180

	PRB location within eCell
	
	30

	NPDSCH parameters as defined in A.3.1.5.1 Note 2
	
	R.15 HD-FDD

	NPDCCH parameters as defined in A.3.1.6.1 Note 2
	
	R.27 HD-FDD

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	
 Note 3
	dBm/15 kHz
	-98

	SNR Note 4, 5
	dB
	-6.3
	-11.4
	-17.4
	-6.3

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The NPDSCH and NPDCCH reference measurement channels are used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	Es/Iot, NRSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.
Note 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 5:	The SNRs in time periods T1, T2, T3 and T4 are denoted as SNR1, SNR2, SNR3 and SNR1 respectively in figure A.7.3.61.1-1.
Note 6:	During dT between the defined Time Intervals, the Test system shall gradually increase or decrease the SNR the target SNR is achieved.



Table A.7.3.61.1-2A: eCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test with DRX for UE category NB1 in enhanced coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T4

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	NOP.1 FDD

	PBCH_RA
	dB
	-30

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	-12

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x12x1

	Note 1:	OCNG shall be used such that the eCell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power .



Table A.7.3.61.1-3: DRX-Configuration for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage
	Field
	Value
	Comment

	onDurationTimer
	pp1
	As specified in clause 6.7.3 in TS 36.331

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	drx-StartOffset
	0
	



Table A.7.3.61.1-4: TimeAlignmentTimer -Configuration for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331





Figure A.7.3.61.1-1: SNR variation for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage
A.7.3.61.2	Test Requirements
The UE behaviors in each test shall be as follows:
-	The UE shall complete the NPUSCH transmission during T2 according to the received UL grant;
-	The UE shall not conduct any NPUSCH transmission during T4.
A correct event is defined as UE behaves correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.
A.7.3.62	HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 In-Band mode in Enhanced Coverage
A.7.3.62.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category NB1 UE configured in enhanced coverage properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell when DRX is used. This test will partly verify the HD-FDD radio link monitoring requirements in clause 7.23.
The test parameters are given in Tables A.7.3.62.1-1, A.7.3.62.1-2, A.7.3.62.1-3, A.7.3.62.1-4 and A.7.3.62.1-5. nCell 1 is the active cell in the test. The test consists of three successive time periods, with time duration of T1, T2, and T3 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure A.7.3.62.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states. 
Prior to the start of the time duration T1, the UE shall be fully be synchronized to nCell 1. The UE is scheduled in every uplink subframe to transmit NPUSCH, which is received by the test equipment. By measuring the reception of the NPUSCH, detection of out of sync and in sync requirements can be measured. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode NPDCCH and to send NPUSCH during the period when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.
The test setup in each test during time durations T1, T2 and T3 shall be as follows:
-	During the period from time point A to time point B, the SNR is decreasing linearly from SNR1 to SNR2.
-	During the period from time point C to time point D, the SNR is increasing linearly from SNR2 to SNR3.
-	During the period T3, the test system shall send the UE a grant to transmit in uplink. UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission.
-	Thereafter UE switches back to downlink.
In each run of the test, the test equipment selects NPDCCH repetition level, and sends the RRC configuration to the UE. NPDCCH repetition level is determined by RRC parameter npdcch-NumRepetitions [3]. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.
Table A.7.3.62.1-1: General test parameters for HD-FDD in-sync test with DRX for UE category NB1 in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	In-band
	

	Active cell
	
	nCell 1
	NB-IOT cell nCell1 is within E-UTRA cell eCell1

	CP length
	
	Normal
	

	In sync transmission parameters
(Note 1)
	DCI format
	
	Format N1
	As defined in TS 36.212[21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	In sync threshold Qin_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in clause 7.23.2 and Table 7.23.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2

	

	
	NPDCCH repetition level
	
	4
	

	
	Ratio of NPDSCH to NRS EPRE
	
	0
	

	
	Ratio of NPDCCH to NRS EPRE
	
	0
	

	Out of sync transmission parameters
(Note 1)
	DCI format
	
	Format N1
	As defined in TS 36.212[21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	Out of sync threshold Qout_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in clause 7.23.2 and Table 7.23.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2
	

	
	NPDCCH repetition level
	
	16
	

	
	Ratio of NPDSCH to NRS EPRE
	
	0
	

	
	Ratio of NPDCCH to RS EPRE
	dB
	0
	

	DRX cycle
	ms
	256
	See Table A.7.3.62.1-4

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	4
	

	dT
	s
	2
	

	T2
	s
	1.32
	

	dT
	s
	2
	

	T3
	s
	4
	

	Note 1: 	NPDCCH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



Table A.7.3.62.1-2: nCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test with DRX for UE category NB1 in enhanced coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3

	BWchannel
	kHz
	180

	PRB location within eCell
	-
	30

	NPDCCH parameters defined in A.3.1.6.1
	
	R.27 HD-FDD 

	Ratio of NPDSCH to NRS EPRE
	
	-3

	NPDCCH_RA
	dB
	-3

	NPDCCH_RB
	dB
	-3

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	Specified in Table A.7.3.62.1-3

	SNR Note 5, Note 6
	dB
	-6.3
	Note 7
	-17.4
	Note 8
	-6.3

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	Note 1:	OCNG shall be used such that the resources in ncell1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 4:	The signal contains NPDCCH for UEs other than the device under test as part of OCNG.
Note 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2, and SNR3 respectively in figure A.7.3.62.1-1.
Note 7:	The Test system shall gradually reduce its transmit power till SNR2 can be ensured at the end of the first dT.
Note 8:	The Test system shall gradually increase its transmit power till SNR3 can be ensured at the end of the second dT.



Table A.7.3.62.1-3: eCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test with DRX for UE category NB1 in enhanced coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T3

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	NOP.1 FDD

	PBCH_RA
	dB
	-30

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	-12

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x12x1

	Note 1:	OCNG shall be used such that the eCell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power .



Table A.7.3.62.1-4: DRX-Configuration for E-UTRAN HD-FDD out-of-sync tests for UE category NB1 configured in enhanced coverage
	Field
	Value
	Comment

	onDurationTimer
	psf10
	As specified in clause 6.3.2 in TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	Sf256
	

	shortDRX
	disable
	



Table A.7.3.62.1-5: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD out-of-sync testing for UE category NB1 configured in enhanced coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in TS 36.331 and section 10.1 in TS 36.213.





Figure A.7.3.62.1-1: SNR variation for in-sync testing with DRX
A.7.3.62.2	Test Requirements
The UE behaviour in each test shall be as follows:
During T3, the UE under test shall decode the uplink grant and complete the uplink transmission.
The rate of correct events observed during repeated tests shall be at least 90%.
A.7.3.63	HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 In-Band mode in Normal Coverage
A.7.3.63.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category NB1 UE configured in normal coverage properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell when DRX is used. This test will partly verify the HD-FDD radio link monitoring requirements in clause 7.23.
The test parameters are given in Tables A.7.3.63.1-1, A.7.3.63.1-2, A.7.3.63.1-3, A.7.3.63.1-4 and A.7.3.63.1-5. nCell 1 is the active cell in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure A.7.3.63.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states. 
Prior to the start of the time duration T1, the UE shall be fully be synchronized to nCell 1. The UE is scheduled in every uplink subframe to transmit NPUSCH, which is received by the test equipment. By measuring the reception of the NPUSCH, detection of out of sync and in sync requirements can be measured. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode NPDCCH and to send NPUSCH during the period when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.
The test setup in each test during time durations T1, T2 and T3 are as follows:
-	During the period from time point A to time point B, the SNR is decreasing linearly from SNR1 to SNR2.
-	During the period from time point C to time point D, the SNR is increasing linearly from SNR2 to SNR3.
-	During the period T3, the test system shall send the UE a grant to transmit in uplink. UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission.
-	Thereafter UE switches back to downlink.
In each run of the test, the test equipment selects NPDCCH repetition level, and sends the RRC configuration to the UE. NPDCCH repetition level is determined by RRC parameter npdcch-NumRepetitions [2]. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.
Table A.7.3.63.1-1: General test parameters for HD-FDD in-sync test with DRX for UE category NB1 in normal coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	In-band
	

	Active cell
	
	nCell 1
	NB-IOT cell nCell1 is within E-UTRA cell eCell1

	CP length
	
	Normal
	

	In sync transmission parameters
(Note 1)
	DCI format
	
	Format N1
	As defined in TS 36.212[21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	In sync threshold Qin_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in clause 7.23.2 and Table 7.23.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2
	

	
	NPDCCH repetition level
	
	2
	

	
	Ratio of NPDSCH to NRS EPRE
	
	0
	

	
	Ratio of NPDCCH to NRS EPRE
	
	0
	

	Out of sync transmission parameters
(Note 1)
	DCI format
	
	Format N1
	As defined in TS 36.212[21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	Out of sync threshold Qout_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in clause 7.23.2 and Table 7.23.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2
	

	
	NPDCCH repetition level
	
	8
	

	
	Ratio of NPDSCH to NRS EPRE
	
	0
	

	
	Ratio of NPDCCH to RS EPRE
	dB
	0
	

	DRX cycle
	ms
	256
	See Table A.7.3.63.1-4

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	4
	

	dT
	s
	2
	

	T2
	s
	1.32
	

	dT
	s
	2
	

	T3
	s
	4
	

	Note 1: 	NPDCCH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



Table A.7.3.63.1-2: nCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test with DRX for UE category NB1 in normal coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3

	BWchannel
	kHz
	180

	PRB location within eCell
	-
	30

	NPDCCH parameters defined in A.3.1.6.1
	
	R.27 HD-FDD 

	Ratio of NPDSCH to NRS EPRE
	
	-3

	NPDCCH_RA
	dB
	-3

	NPDCCH_RB
	dB
	-3

	NPBCH_RA
	dB
	

-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	Specified in Table A.7.3.63.1-3

	SNR Note 5, Note 6
	dB
	-3.1
	Note 7
	-14.1
	Note 8
	-3.1

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	Note 1:	OCNG shall be used such that the resources in ncell1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 4:	The signal contains NPDCCH for UEs other than the device under test as part of OCNG.
Note 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2, and SNR3 respectively in figure A.7.3.63.1-1.
Note 7:	The Test system shall gradually reduce its transmit power till SNR2 can be ensured at the end of the first dT.
Note 8:	The Test system shall gradually increase its transmit power till SNR3 can be ensured at the end of the second dT.



Table A.7.3.63.1-3: eCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test with DRX for UE category NB1 in normal coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T3

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	NOP.1 FDD

	PBCH_RA
	dB
	-30

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	4

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x12x1

	Note 1:	OCNG shall be used such that the eCell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power .



Table A.7.3.63.1-4: DRX-Configuration for E-UTRAN HD-FDD out-of-sync tests for UE category NB1 configured in normal coverage
	Field
	Value
	Comment

	onDurationTimer
	psf10
	As specified in clause 6.3.2 in TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	Sf256
	

	shortDRX
	disable
	




Table A.7.3.63.1-5: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD out-of-sync testing for UE category NB1 configured in normal coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in TS 36.331 and section 10.1 in TS 36.213.





Figure A.7.3.63.1-1: SNR variation for in-sync testing with DRX
A.7.3.63.2	Test Requirements
The UE behaviour in each test shall be as follows:
During the period T3, the UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission. This is considered a correct event.
The rate of correct events observed during repeated tests shall be at least 90%.
A.7.3.64	HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in Normal Coverage
A.7.3.64.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category NB1 UE configured in normal coverage properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the HD-FDD radio link monitoring requirements in clause 7.23.
The test parameters are given in Tables A.7.3.64.1-1, A.7.3.64.1-2, A.7.3.64.1-3, A.7.3.64.1-4 and A.7.3.64.1-5. nCell 1 is the active cell in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure A.7.3.64.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states.
Prior to the start of the time duration T1, the UE shall be fully be synchronized to nCell 1. The UE is scheduled in every uplink subframe to transmit NPUSCH, which is received by the test equipment. By measuring the reception of the NPUSCH, detection of out of sync and in sync requirements can be measured. In the test, DRX configuration is disabled, i.e. UE tries to decode NPDCCH and to send NPUSCH during the period when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.
The test setup in each test during time durations T1, T2, dT and T3 shall be as follows:
-	During the period from time point A to time point B, the SNR is decreasing linearly from SNR1 to SNR2.
-	During the period from time point C to time point D, the SNR is increasing linearly from SNR2 to SNR3.
-	During the period T3, the test system shall send the UE a grant to transmit in uplink. UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission.
-	Thereafter UE switches back to downlink.
In each run of the test, the test equipment selects NPDCCH repetition level, and sends the RRC configuration to the UE. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.
Table A.7.3.64.1-1: General test parameters for HD-FDD in-sync test without DRX for UE category NB1 in normal coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	In-band
	

	Active cell
	
	nCell 1
	NB-IOT cell nCell1 is within E-UTRA cell eCell1

	CP length
	
	Normal
	

	In sync transmission parameters
(Note 1)
	DCI format
	
	Format N1
	As defined in TS 36.212[21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	In sync threshold Qin_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in clause 7.23.2 and Table 7.23.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2
	

	
	NPDCCH repetition level
	
	2
	

	
	Ratio of NPDSCH to NRS EPRE
	
	0
	

	
	Ratio of NPDCCH to NRS EPRE
	
	0
	

	Out of sync transmission parameters
(Note 1)
	DCI format
	
	Format N1
	As defined in TS 36.212[21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	Out of sync threshold Qout_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in clause 7.23.2 and Table 7.23.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2
	

	
	NPDCCH repetition level
	
	8
	

	
	Ratio of NPDSCH to NRS EPRE
	
	0
	

	
	Ratio of NPDCCH to RS EPRE
	dB
	0
	

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	4
	

	dT
	s
	2
	

	T2
	s
	1.32
	

	dT
	s
	2
	

	T3
	s
	4
	

	Note 1:	NPDCCH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



Table A.7.3.64.1-2: nCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test without DRX for UE category NB1 in normal coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3

	BWchannel
	kHz
	200

	PRB location within eCell
	-
	30

	NPDCCH parameters defined in A.3.1.6.1
	
	R.27 HD-FDD 

	NPDSCH_RA
	
	-3

	NPDSCH_RB
	
	-3

	NPDCCH_RA
	dB
	-3

	NPDCCH_RB
	dB
	-3

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	Specified in Table A.7.3.64.1-3

	SNR Note 5, Note 6
	dB
	-3.1
	Note 7
	-14.1
	Note 8
	-3.1

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	Note 1:	OCNG shall be used such that the resources in ncell1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 4:	The signal contains NPDCCH for UEs other than the device under test as part of OCNG.
Note 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2, and SNR3 respectively in figure A.7.3.64.1-1.
Note 7:	The Test system shall gradually reduce its transmit power till SNR2 can be ensured at the end of the first dT
Note 8:	The Test system shall gradually increase its transmit power till SNR1 can be ensured  at the end of the second dT



Table A.7.3.64.1-3: eCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test without DRX for UE category NB1 in normal coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T3

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	NOP.1 FDD

	PBCH_RA
	dB
	-30

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	6

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x12x1

	Note 1:	OCNG shall be used such that the eCell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power .



Table A.7.3.64.1-4: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD out-of-sync testing for UE category NB1 configured in normal coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in TS 36.331 and section 10.1 in TS 36.213.





Figure A.7.3.64.1-1: SNR variation for in-sync testing without DRX
A.7.3.64.2	Test Requirements
During the period from T3, the UE behaviors in each test shall be as follows:
UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission. This is considered a correct event.
The rate of correct events observed during repeated tests shall be at least 90%.
A.7.3.65	HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in Enhanced Coverage
A.7.3.65.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category NB1 UE configured in enhanced coverage properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the HD-FDD radio link monitoring requirements in clause 7.23.
The test parameters are given in Tables A.7.3.65.1-1, A.7.3.65.1-2, A.7.3.65.1-3, A.7.3.65.1-4 and A.7.3.65.1-5. nCell 1 is the active cell in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure A.7.3.65.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states. 
Prior to the start of the time duration T1, the UE shall be fully be synchronized to nCell 1. The UE is scheduled in every uplink subframe to transmit NPUSCH, which is received by the test equipment. By measuring the reception of the NPUSCH, detection of out of sync and in sync requirements can be measured. In the test, DRX configuration is disabled, i.e. UE tries to decode NPDCCH and to send NPUSCH during the period when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.
The test setup in each test during time durations T1, T2, dT and T3 shall be as follows:
-	During the period from time point A to time point B, the SNR is decreasing linearly from SNR1 to SNR2.
-	During the period from time point C to time point D, the SNR is increasing linearly from SNR2 to SNR3.
-	During the period T3, the test system shall send the UE a grant to transmit in uplink. UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission.
-	Thereafter UE switches back to downlink.
In each run of the test, the test equipment selects NPDCCH repetition level, and sends the RRC configuration to the UE. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.
Table A.7.3.65.1-1: General test parameters for HD-FDD in-sync test without DRX for UE category NB1 in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	In-band
	NB-IOT cell nCell1 is within E-UTRA cell eCell1

	Active cell
	
	nCell 1
	NB-IOT cell nCell1 is within E-UTRA cell eCell1

	CP length
	
	Normal
	

	In sync transmission parameters
(Note 1)
	DCI format
	
	Format N1
	As defined in TS 36.212[21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	In sync threshold Qin_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in clause 7.23.2 and Table 7.23.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2
	

	
	NPDCCH repetition level
	
	4
	

	
	Ratio of NPDSCH to NRS EPRE
	
	0
	

	
	Ratio of NPDCCH to NRS EPRE
	
	0
	

	Out of sync transmission parameters
(Note 1)
	DCI format
	
	Format N1
	As defined in TS 36.212[21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	Out of sync threshold Qout_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in clause 7.23.2 and Table 7.23.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2
	

	
	NPDCCH repetition level
	
	16
	

	
	Ratio of NPDSCH to NRS EPRE
	
	0
	

	
	Ratio of NPDCCH to RS EPRE
	dB
	0
	

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	4
	

	dT
	s
	2
	

	T2
	s
	1.32
	

	dT
	s
	2
	

	T3
	s
	4
	

	Note 1:	NPDCCH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



Table A.7.3.65.1-2: nCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test without DRX for UE category NB1 in enhanced coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3

	BWchannel
	kHz
	200

	PRB location within eCell
	-
	30

	NPDCCH parameters defined in A.3.1.6.1
	
	R.27 HD-FDD 

	NPDSCH_RA
	
	-3

	NPDSCH_RB
	
	-3

	NPDCCH_RA
	dB
	-3

	NPDCCH_RB
	dB
	-3

	NPBCH_RA
	dB
	
-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	Specified in Table A.7.3.65.1-3

	SNR Note 5, Note 6
	dB
	-6.3
	Note 7
	-17.4
	Note 8
	-6.3

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	Note 1:	OCNG shall be used such that the resources in ncell1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 4:	The signal contains NPDCCH for UEs other than the device under test as part of OCNG.
Note 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2, and SNR3 respectively in figure A.7.3.65.1-1.
Note 7:	The Test system shall gradually reduce its transmit power till SNR2 can be ensured at the end of the first dT.
Note 8:	The Test system shall gradually increase its transmit power till SNR1 can be ensured at the end of the second dT.



Table A.7.3.65.1-3: eCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test without DRX for UE category NB1 in enhanced coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T3

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	NOP.1 FDD

	PBCH_RA
	dB
	-30

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	0

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x12x1

	Note 1:	OCNG shall be used such that the eCell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power .



Table A.7.3.65.1-4: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD out-of-sync testing for UE category NB1 configured in enhanced coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in TS 36.331 and section 10.1 in TS 36.213.





Figure A.7.3.65.1-1: SNR variation for in-sync testing without DRX
A.7.3.65.2	Test Requirements
During the period T3, the UE behaviors in each test shall be as follows:
UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission. This is considered a correct event.
The rate of correct events observed during repeated tests shall be at least 90%.
A.7.3.66	HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 Standalone mode in Normal Coverage
A.7.3.66.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category NB1 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in clause 7.23.
The test parameters are given in Tables A.7.3.66.1-1 and A.7.3.66.1-2. nCell1 is the active NB-IoT cell in the test. The test consists of four successive time periods with time duration of T1, T2, T3 and T4 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure A.7.3.66.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state with the following testing procedure:
-	Prior to the start of the time duration T1, the UE shall be fully synchronized to nCell1
-	Starting at point A, the SNR is decreased in small steps from SNR1 to SNR2 within dT
-	At the start of the time duration T2, the UE is provided with a UL grant with NPDCCH
Note:	The UE is expected to decode the NPDCCH and complete the UL transmission during T2 according to the UL grant.
-	Starting at point B, the SNR is decreased in small steps from SNR2 to SNR3 within dT
-	During T3, the SNR is kept as SNR3
Note:	The UE is expected to detect OOS and declare RLF during T3.
-	Starting at point C, the SNR is increased in small steps from SNR3 to SNR1 with dT
-	At the start of the time period T4, the UE will be provided with another UL grant with NPDCCH
Note:	The UE is not expected to decode the UL grant and conduct any UL transmission during T4, since the UE is expected to declare RLF during T3.
Table A.7.3.66.1-1: General test parameters for HD-FDD Radio Link Monitoring Test for out-of-sync testing for UE Category NB1 in normal coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

	Active cell
	
	nCell 1
	

	CP length	
	
	Normal
	

	NPDCCH repetition level Rmax 
	
	8
	Other NPDCCH parameters are defined in “ out-of-sync” column in Table 7.23.2-1  

	DRX
	
	OFF
	

	Layer 3 filtering Note 2,3
	
	Enabled
	Counters:
N310 = 1
N311 = 1

	T310 timer Note 2,3
	ms
	0
	T310 is disabled

	T311 timer Note 2,3
	ms
	3000
	T311 is enabled

	T1
	s
	2
	

	T2
	s
	0.4
	

	T3
	s
	0.5
	

	T4
	s
	0.4
	

	dT
	ms
	1000
	

	Note 1:	NPDCCH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.
Note 2:	N310, N311, T310 and T311 are defined in TS 36.331.
Note 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.



Table A.7.3.66.1-2: nCell1 specific test parameters for HD-FDD Radio Link Monitoring Test for out-of-sync for UE Category NB1 in normal coverage
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4

	NB-IoT RF Channel Number
	
	1

	NB-IoT Channel Bandwidth (BWchannel)
	KHz
	180

	OCNG Pattern as defined in  A.3.2.3.1 Note 1 
	
	NOP.1 FDD

	NPDSCH parameters as defined in A.3.1.5.1 Note 2
	
	R.15 HD-FDD

	NPDCCH parameters as defined in A.3.1.6.1 Note 2
	
	R.27 HD-FDD

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	OCNG_RA Note 1
	dB
	

	OCNG_RB Note 1 
	dB
	

	

	dBm/15 KHz
	-98

	SNR Note 4,5
	-
	-3.1
	-9.1
	-14.1
	-3.1

	Propagation Condition 
	-
	AWGN

	Antenna Configuration
	-
	2x1

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The NPDSCH and NPDCCH reference measurement channels are used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	Es/Iot, NRSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.
Note 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 5:	The SNRs in time periods T1, T2 and T3 are denoted as SNR2, SNR3 and SNR1 respectively in figure A.7.3.66.1-1.
Note 6:	During dT between the defined Time Intervals, the Test system shall gradually increase or decrease the SNR in steps of ≤1dB every 0.1 seconds until the target SNR is achieved.
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Figure A.7.3.66.1-1: SNR variation for out-of-sync testing
A.7.3.66.2	Test Requirements
The UE behaviors in each test shall be as follows:
-	The UE shall complete the NPUSCH transmission during T2 according to the received UL grant;
-	The UE shall not conduct any NPUSCH transmission during T4
A correct event is defined as UE behaves correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.
A.7.3.67	HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 guard band mode in Enhanced Coverage
A.7.3.67.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category NB1 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in clause 7.23.
The test parameters are given in Tables A.7.3.67.1-1 and A.7.3.67.1-2 below. nCell1 is the active NB-IoT cell, in the test. The test consists of four successive time periods with time duration of T1, T2, T3 and T4 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure A.7.3.67.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state with the following testing procedure.
-	Before the start of the time duration T1, the UE shall be fully synchronized to nCell1
-	Starting at point A, the SNR is decreased in small steps from SNR1 to SNR2 with duration dT
-	At the start of the time duration T2, the UE is provided with a UL grant with NPDCCH.
Note:	The UE is expected to decode NPDCCH and complete the UL transmission during T2 according to the UL grant.
-	Starting at point B, the SNR is decreased in small steps from SNR2 to SNR3 with duration dT
-	During T3, the SNR is kept at SNR3.
Note:	The UE is expected to detect OOS and declare RLF during T3. 
-	Starting at point C, the SNR is increased in small steps from SNR3 to SNR1 with duration dT
-	At the start of the time period T4, the UE will be provided with another UL grant with NPDCCH
Note:	The UE is not expected to decode the UL grant and conduct the UL transmission during T4 since the UE is expected to declare RLF during T3.
Table A.7.3.67.1-1: General test parameters for HD-FDD Radio Link Monitoring Test for out-of-sync testing for UE Category NB1 in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Guardband
	

	Active cell
	
	nCell 1
	

	CP length
	
	Normal
	

	NB-IoT RF Channel Number
	
	1
	One NB-IoT carrier frequency 

	NPDCCH repetition level Rmax 
	
	16
	Other NPDCCH parameters are defined in “ out-of-sync” column in Table 7.23.2-1

	DRX
	
	OFF
	

	Layer 3 filtering Note 2
	
	Enabled
	Counters:
N310 = 1
N311 = 1

	T310 timer Note 2
	ms
	0
	T310 is disabled

	T311 timer Note 2
	ms
	3000
	T311 is enabled

	T1
	s
	2
	

	T2
	s
	0.4
	

	T3
	s
	0.5
	

	T4
	s
	0.4
	

	dT
	ms
	1000
	

	Note 1:	NPDCCH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.
Note 2:	N310, N311, T310 and T311 are defined in TS 36.331.
Note 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.



Table A.7.3.67.1-2: nCell1 specific test parameters for  HD-FDD Radio Link Monitoring Test for out-of-sync for UE Category NB1 in enhanced coverage
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4


	BWchannel
	KHz
	180

	PRB location within eCell
	-
	50

	NPDSCH parameters as defined in A.3.1.5.1 Note 2
	
	R.15 HD-FDD

	NPDCCH parameters as defined in A.3.1.6.1 Note 2
	
	R.27 HD-FDD

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	OCNG_RA Note 1
	dB
	

	OCNG_RB Note 1 
	dB
	

	

	dBm/15 KHz
	-98

	SNR Note 4,5
	-
	-6.3
	-11.4
	-17.4
	-6.3

	Propagation Condition 
	-
	AWGN

	Antenna Configuration
	-
	2x1

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The NPDSCH and NPDCCH reference measurement channels are used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	Es/Iot, NRSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.
Note 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 5:	The SNR in time periods T1, T2 and T3 is denoted as SNR2, SNR3 and SNR1 respectively in figure A.7.3.67.1-1.
Note 6:	During dT between the defined Time Intervals, the Test system shall gradually increase or decrease the SNR until the target SNR is achieved.



Table A.6.67.1-3: eCell 1 specific test parameters for HD-FDD out-of-sync radio link monitoring test for UE category NB1 in enhanced coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T4

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	NOP.2 FDD

	PBCH_RA
	dB
	-30

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	-12

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x12x1

	Note 1:	OCNG shall be used such that the eCell 1 is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power .
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Figure A.7.3.67.1-1: SNR variation for out-of-sync testing
A.7.3.67.2	Test Requirements
The UE behaviors in each test shall be as follows:
-	The UE shall complete the NPUSCH transmission during T2 according to the received UL grant;
-	The UE shall not conduct any NPUSCH transmission during T4
A correct event is defined as UE behave correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.

< End of changes >
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