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<Start of Change 1>
A.8.1.x1	TDD Intra-frequency neighbour cell measurement for UE category NB1 in In-Band mode under normal coverage
A.8.1.x1.1	Test Purpose and Environment
The purpose is to verify that the NB-IoT intra-frequency neighbour cell measurement requirement in clause 8.14.6.3.
The test parameters are given in table A.8.1.x1.1-1 and table A.8.1.x1.1-2 below. nCell1 and nCell2 are NB-IoT cells with different physical cell ID on the same frequency carrier. The test consists of 5 successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. 
Table A.8.1.x1.1-1: General test parameters for TDD Intra-frequency neighbour cell measurement for UE category NB1 in In-Band mode under normal coverage
	Parameter
	Unit
	Value
	Comment

	NB-IOT operational mode
	
	In-band
	

	Initial condition
	Active cell 
	
	nCell1
	

	
	Neighbour cells
	
	eCell1, eCell2, nCell2
	

	Final condition
	Active cell 
	
	nCell2
	

	E-UTRA RF Channel Number
	
	1
	One carrier frequency is used for eCell1 and eCell2.

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

	NPRACH Configuration
	
	[bookmark: OLE_LINK12]NPRACH.R-1
	Refer to A.3.18

	NPDCCH repetition level
	
	8
	NPDCCH Rmax

	N310
	-
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	Ms
	0
	Radio link failure timer; T310 is disabled

	T311-v13xy
	Ms
	15000
	RRC re-establishment timer

	DRX
	
	OFF
	

	T1
	Ms
	5
	

	T2
	Ms
	900
	

	T3
	Ms
	3100
	

	T4
	Ms
	500
	

	T5
	Ms
	8520
	



Table A.8.1.x1.1-2: General test parameters for TDD Intra-frequency neighbour cell measurement for UE category NB1 in In-Band mode under normal coverage
	Parameter
	Unit
	nCell 1
	nCell 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	BWchannel
	kHz
	200
	200

	PRB location within eCell
	-
	eCell1 BWchannel 10MHz: 30
	e
eCell1 BWchannel 10MHz: 30

	NPDSCH parameters
	
	eCell1 BWchannel 10MHz: R.14 TDD
	eCell1 BWchannel 10MHz: R.14 TDD

	NPDCCH parameters
	
	eCell1 BWchannel 10MHz: R.26 TDD
	eCell1 BWchannel 10MHz: R.26 TDD

	NPBCH_RA
	dB
	0
	0

	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
	
	

	

	dBm/15 kHz
	Specified in Table A.8.1.x1.1-3

	

	dB
	9
	-3
	-8.5
	-Infinity
	-Infinity
	-Infinity
	-Infinity
	2.2
	4
	4

	
 Note2
	dB
	9
	-3
	-8.5
	-Infinity
	-Infinity
	-Infinity
	-Infinity
	2.2
	4
	4

	NRSRP Note2
	dBm/15 kHz
	-89
	-101
	-101
	-Infinity
	-Infinity
	-Infinity
	-Infinity
	-94
	-94
	-94

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to nCell 1
	ms
	-
	3

	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.8.1.x1.1-3: eCell 1 and eCell2 specific test parameters for TDD Intra-frequency neighbour cell measurement for UE category NB1 in In-Band mode under normal coverage
	Parameter
	Unit
	eCell 1
	eCell 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	BWchannel
	MHz
	10
	10

	NOCNG Patterns
	
	BWchannel 10MHz: NOP.1 TDD
	BWchannel 10MHz: NOP.1 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PCFICH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	Qrxlevmin
	dBm
	-140
	-140
	-140
	-140
	-140
	-140
	-140
	-140
	-140
	-140

	Pcompensation
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Qhysts
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Qoffsets, n
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	[image: ] Note2
	dBm/15 kHz
	-98
	-98

	[image: ]
	dBm
	-12.6
	-12.6
	-12.6
	-12.6
	-12.6
	-12.6
	-12.6
	-12.6
	-12.6
	-12.6

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to eCell 1
	ms
	-
	3

	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 .
Note 3:	Es/Iot and RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



A.8.1.x1.2	Test Requirements
UE shall trigger RLF during T4 and complete neighbour cell measurement before end of T4. UE shall start to send NPRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2 before the end of T5 to fulfil the RRC re-establishment delay to a known NB-IoT TDD intra frequency cell.
The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.
NOTE:	The RRC re-establishment delay in the test is derived from the following expression:
Tre-establish_delay= TUL_grant + TUE-re-establish_delay_NB-IoT.
Where:
-	TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The NPRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.
-	TUE-re-establish_delay_NB-IoT = 100 ms + NNB-Iot-freq*Tsearch_NB-IoT + TSI_NB-IoT + TPRACH_NB-IoT
-	NNB-Iot-freq = 1
-	Tsearch_NB-IoT = 0 ms
-	TSI_NB-IoT = 8320 ms; it is the time required for receiving all the relevant system information as defined in TS 36.331 for the target NB-IoT TDD cell.
-	TPRACH_NB-IoT = 80 ms; it is the additional delay caused by the random access procedure.
<End of Change 1>


<Start of Change 2>


A.8.1.x2	TDD Intra-frequency neighbour cell measurement for UE category NB1 in guard-band mode under normal coverage
A.8.1.x2.1	Test Purpose and Environment
The purpose is to verify that the NB-IoT intra-frequency neighbour cell measurement requirement in clause 8.14.6.3.
The test parameters are given in table A.8.1.x2.1-1 and table A.8.1.x2.1-2 below. nCell1 and nCell2 are NB-IoT cells with different physical cell ID on the same frequency carrier. The test consists of 5 successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. 
Table A.8.1.x2.1-1: General test parameters for TDD Intra-frequency neighbour cell measurement for UE category NB1 in guard-band mode under normal coverage
	Parameter
	Unit
	Value
	Comment

	NB-IOT operational mode
	
	guard-band
	

	Initial condition
	Active cell 
	
	nCell1
	

	
	Neighbour cells
	
	nCell2
	

	Final condition
	Active cell 
	
	nCell2
	

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

	NPRACH Configuration
	
	NPRACH.R-1
	Refer to A.3.18

	NPDCCH repetition level
	
	8
	NPDCCH Rmax

	N310
	-
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	Ms
	0
	Radio link failure timer; T310 is disabled

	T311-v13xy
	Ms
	15000
	RRC re-establishment timer

	DRX
	
	OFF
	

	T1
	Ms
	5
	

	T2
	Ms
	900
	

	T3
	Ms
	3100
	

	T4
	Ms
	500
	

	T5
	Ms
	8520
	



Table A.8.1.x2.1-2: General test parameters for TDD Intra-frequency neighbour cell measurement for UE category NB1 in guard-band mode under normal coverage
	Parameter
	Unit
	nCell 1
	nCell 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	BWchannel
	kHz
	200
	200

	PRB location within eCell
	-
	eCell1 BWchannel 10MHz: 30
	eCell1 BWchannel 10MHz: 30

	NPDSCH parameters
	
	eCell1 BWchannel 10MHz: R.22 TDD
	eCell1 BWchannel 10MHz: R.22 TDD

	NPDCCH parameters
	
	eCell1 BWchannel 10MHz: R.34 TDD
	eCell1 BWchannel 10MHz: R.34 TDD

	NPBCH_RA
	dB
	0
	0

	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
	
	

	

	dBm/15 kHz
	Specified in Table A.8.1.x2.1-3

	

	dB
	9
	-3
	-8.5
	-Infinity
	-Infinity
	-Infinity
	-Infinity
	2.2
	4
	4

	
 Note2
	dB
	9
	-3
	-8.5
	-Infinity
	-Infinity
	-Infinity
	-Infinity
	2.2
	4
	4

	NRSRP Note2
	dBm/15 kHz
	-89
	-101
	-101
	-Infinity
	-Infinity
	-Infinity
	-Infinity
	-94
	-94
	-94

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to nCell 1
	ms
	-
	3

	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.8.1.x2.1-3: eCell 1 and eCell2 specific test parameters for TDD Intra-frequency neighbour cell measurement for UE category NB1 in guard-band mode under normal coverage
	Parameter
	Unit
	eCell 1
	eCell 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	BWchannel
	MHz
	10
	10

	NOCNG Patterns
	
	BWchannel 10MHz: NOP.2 TDD
	BWchannel 10MHz: NOP.2 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PCFICH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	Qrxlevmin
	dBm
	-140
	-140
	-140
	-140
	-140
	-140
	-140
	-140
	-140
	-140

	Pcompensation
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Qhysts
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Qoffsets, n
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	[image: ] Note2
	dBm/15 kHz
	-98
	-98

	[image: ]
	dBm
	-12.6
	-12.6
	-12.6
	-12.6
	-12.6
	-12.6
	-12.6
	-12.6
	-12.6
	-12.6

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to eCell 1
	ms
	-
	3

	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 .
Note 3:	Es/Iot and RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



A.8.1.x2.2	Test Requirements
UE shall trigger RLF during T4 and complete neighbour cell measurement before end of T4. UE shall start to send NPRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2 before the end of T5 to fulfil the RRC re-establishment delay to a known NB-IoT TDD intra frequency cell.
The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.
NOTE:	The RRC re-establishment delay in the test is derived from the following expression:
Tre-establish_delay= TUL_grant + TUE-re-establish_delay_NB-IoT.
Where:
-	TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The NPRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.
-	TUE-re-establish_delay_NB-IoT = 100 ms + NNB-Iot-freq*Tsearch_NB-IoT + TSI_NB-IoT + TPRACH_NB-IoT
-	NNB-Iot-freq = 1
-	Tsearch_NB-IoT = 0 ms
-	TSI_NB-IoT = 8320 ms; it is the time required for receiving all the relevant system information as defined in TS 36.331 for the target NB-IoT TDD cell.
-	TPRACH_NB-IoT = 80 ms; it is the additional delay caused by the random access procedure.
<End of Change 2>




<Start of Change 3>


A.8.1.x3	TDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage
A.8.1.x3.1	Test Purpose and Environment
The purpose is to verify that the NB-IoT intra-frequency neighbour cell measurement requirement in clause 8.14.6.3.
The test parameters are given in table A.8.1.x3.1-1 and table A.8.1.x3.1-2 below. nCell1 and nCell2 are NB-IoT cells with different physical cell ID on the same frequency carrier. The test consists of 5 successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. 
Table A.8.1.x3.1-1: General test parameters for TDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage
	Parameter
	Unit
	Value
	Comment

	NB-IOT operational mode
	
	standalone 
	

	Initial condition
	Active cell 
	
	nCell1
	

	
	Neighbour cells
	
	nCell2
	

	Final condition
	Active cell 
	
	nCell2
	

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

	NPRACH Configuration
	
	NPRACH.R-1
	Refer to A.3.18

	NPDCCH repetition level
	
	8
	NPDCCH Rmax

	N310
	-
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	Ms
	0
	Radio link failure timer; T310 is disabled

	T311-v13xy
	Ms
	15000
	RRC re-establishment timer

	DRX
	
	OFF
	

	T1
	Ms
	5
	

	T2
	Ms
	900
	

	T3
	Ms
	3100
	

	T4
	Ms
	500
	

	T5
	Ms
	8520
	



Table A.8.1.x3.1-2: General test parameters for TDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage
	Parameter
	Unit
	nCell 1
	nCell 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	BWchannel
	kHz
	200
	200

	NPDSCH parameters
	
	R.18 TDD
	R.18 TDD

	NPDCCH parameters
	
	R.30 TDD
	R.30 TDD

	NOCNG Patterns 
	
	NOP.3 TDD
	NOP.3 TDD

	NPBCH_RA
	dB
	0
	0

	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
	
	

	

	dBm/15 kHz
	-98

	

	dB
	9
	-3
	-8.5
	-Infinity
	-Infinity
	-Infinity
	-Infinity
	2.2
	4
	4

	
 Note2
	dB
	9
	-3
	-8.5
	-Infinity
	-Infinity
	-Infinity
	-Infinity
	2.2
	4
	4

	NRSRP Note2
	dBm/15 kHz
	-89
	-101
	-101
	-Infinity
	-Infinity
	-Infinity
	-Infinity
	-94
	-94
	-94

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to nCell 1
	ms
	-
	3

	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.




A.8.1.x3.2	Test Requirements
UE shall trigger RLF during T4 and complete neighbour cell measurement before end of T4. UE shall start to send NPRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2 before the end of T5 to fulfil the RRC re-establishment delay to a known NB-IoT TDD intra frequency cell.
The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.
NOTE:	The RRC re-establishment delay in the test is derived from the following expression:
Tre-establish_delay= TUL_grant + TUE-re-establish_delay_NB-IoT.
Where:
-	TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The NPRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.
-	TUE-re-establish_delay_NB-IoT = 100 ms + NNB-Iot-freq*Tsearch_NB-IoT + TSI_NB-IoT + TPRACH_NB-IoT
-	NNB-Iot-freq = 1
-	Tsearch_NB-IoT = 0 ms
-	TSI_NB-IoT = 8320 ms; it is the time required for receiving all the relevant system information as defined in TS 36.331 for the target NB-IoT TDD cell.
-	TPRACH_NB-IoT = 80 ms; it is the additional delay caused by the random access procedure.
<End of Change 3>
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