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<< Start of Change #1 >>
A.6.1.15
HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 under normal coverage
A.6.1.15.1
Test Purpose and Environment
The purpose is to verify that the NB-IoT FDD intra-frequency RRC re-establishment delay is within the specified limits. These tests will verify the requirements in clause 6.5.

The test parameters are given in table A.6.1.15.1-1, table A.6.1.15.1-2 and table A.6.1.15.1-3 below. The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell, is deactivated. The time period T3 starts after the occurrence of the radio link failure.
Table A.6.1.15.1-1: General test parameters for HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 under normal coverage test case
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	NB-IoT RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	Channel Bandwidth (BWchannel)
	KHz
	200
	

	rsrp-ThresholdsPrach
	
	{-104dBm, -114dBm}
	As specified in A.3.17

	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
	ms
	10000
	RRC re-establishment timer

	DRX
	
	OFF
	

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

	Time offset between cells
	ms
	3 
	Asynchronous cells

	T1
	s
	5
	

	T2
	ms
	400
	

	T3
	s
	12
	


Table A.6.1.15.1-2: Cell specific test parameters for HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 under normal coverage test case
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	NB-IoT RF Channel Number
	
	1
	1

	LTE Carrier bandwidth
	MHz
	10
	10

	Allocated resource blocks Note1
	PRB
	1
	1

	NPDSCH parameters (As specified in clause A.3.1.5)
	
	R.14 HD-FDD
	R.14 HD-FDD

	NPDCCH parameters (As specified in clause A.3.1.6)
	
	R.26 HD-FDD
	R.26 HD-FDD

	NOCNG Patterns defined in A.3.2.3.1
	
	N/A
	N/A
	NOP.1 FDD
	NOP.1 FDD
	NOP.1 FDD
	N/A

	NPBCH_RA
	dB
	0
	0

	NPBCH_RB
	dB
	
	

	NPSS_RA
	dB
	
	

	NSSS_RA
	dB
	
	

	NPHICH_RA
	dB
	
	

	NPHICH_RB
	dB
	
	

	NPDCCH_RA
	dB
	
	

	NPDCCH_RB
	dB
	
	

	NPDSCH_RA
	dB
	
	

	NPDSCH_RB
	dB
	
	

	NOCNG_RANote 2
	dB
	N/A
	N/A
	0
	0
	0
	N/A

	NOCNG_RBNote 2
	dB
	N/A
	N/A
	0
	0
	0
	N/A
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	dB
	1.54
	-Infinity
	-Infinity
	-3.79
	4
	4
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 Note 3
	dBm/15 KHz
	-98
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	dB
	7
	-Infinity
	-Infinity
	4
	4
	4

	NRSRP Note 4
	dBm/15 KHz
	-91
	-Infinity
	-Infinity
	-94
	-94
	-94

	Propagation Condition 
	
	AWGN

	Note 1:
Allocation is located in the middle of narrowband.

Note 2:
OCNG 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 3:
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 for 
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 to be fulfilled.

Note 4:
NRSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


Table A.6.1.15.1-3: SI configuration
	Field
	Cell 1
	Cell 2

	si-WindowLength-r13
	ms160
	ms160

	si-Periodicity-r13
	rf64
	rf64

	si-RepetitionPattern-r13
	every2ndRF
	every2ndRF

	nprach-Periodicity-r13
	ms40
	ms40


A.6.1.15.2
Test Requirements

The RRC re-establishment delay is defined as the time from the start of time period T3, to the moment when the UE starts to send NPRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2.

The RRC re-establishment delay to a known NB-IoT FDD intra frequency cell shall be less than [6600] ms.
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 = [1400] ms

TSI_NB-IoT = [5000] ms; it is the time required for receiving all the relevant system information as defined in TS 36.331 for the target NB-IoT FDD cell.
TPRACH_NB-IoT = [80] ms; it is the additional delay caused by the random access procedure.
This gives a total of [6580] ms, allow [6600] ms in the test case.
A.6.1.16
HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 under enhanced coverage
A.6.1.16.1
Test Purpose and Environment
The purpose is to verify that the NB-IoT FDD inter-frequency RRC re-establishment delay is within the specified limits. These tests will verify the requirements in clause 6.5.

The test parameters are given in table A.6.1.16.1-1, table A.6.1.16.1-2 and table A.6.1.16.1-3 below. The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell, is deactivated. The time period T3 starts after the occurrence of the radio link failure.
Table A.6.1.16.1-1: General test parameters for HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 under enhanced coverage test case
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	NB-IoT RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	Channel Bandwidth (BWchannel)
	KHz
	200
	

	rsrp-ThresholdsPrach
	
	{-80dBm, -90dBm}
	As specified in A.3.17

	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
	ms
	20000
	RRC re-establishment timer

	DRX
	
	OFF
	

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

	Time offset between cells
	ms
	3 
	Asynchronous cells

	T1
	s
	5
	

	T2
	ms
	400
	

	T3
	s
	22
	


Table A.6.1.16.1-2: Cell specific test parameters for HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 under enhanced coverage test case
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	NB-IoT RF Channel Number
	
	1
	1

	LTE Carrier bandwidth
	MHz
	10
	10

	Allocated resource blocks Note1
	PRB
	1
	1

	NPDSCH parameters (As specified in clause A.3.1.5)
	
	R.14 HD-FDD
	R.14 HD-FDD

	NPDCCH parameters (As specified in clause A.3.1.6)
	
	R.26 HD-FDD
	R.26 HD-FDD

	NOCNG Patterns defined in A.3.2.3.1
	
	N/A
	N/A
	NOP.1 FDD
	NOP.1 FDD
	NOP.1 FDD
	N/A

	NPBCH_RA
	dB
	0
	0

	NPBCH_RB
	dB
	
	

	NPSS_RA
	dB
	
	

	NSSS_RA
	dB
	
	

	NPHICH_RA
	dB
	
	

	NPHICH_RB
	dB
	
	

	NPDCCH_RA
	dB
	
	

	NPDCCH_RB
	dB
	
	

	NPDSCH_RA
	dB
	
	

	NPDSCH_RB
	dB
	
	

	NOCNG_RANote 2
	dB
	N/A
	N/A
	0
	0
	0
	N/A

	NOCNG_RBNote 2
	dB
	N/A
	N/A
	0
	0
	0
	N/A
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	dB
	1.54
	-Infinity
	-Infinity
	-Infinity
	-12.6
	-12.6
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 Note 3
	dBm/15 KHz
	-98
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	dB
	7
	-Infinity
	-Infinity
	-Infinity
	-12.6
	-12.6

	NRSRP Note 4
	dBm/15 KHz
	-91
	-Infinity
	-Infinity
	-Infinity
	-110.6
	-110.6

	Propagation Condition 
	
	AWGN

	Note 1:
Allocation is located in the middle of narrowband.

Note 2:
OCNG 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 3:
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 for 
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 to be fulfilled.

Note 4:
NRSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


Table A.6.1.16.1-3: SI configuration
	Field
	Cell 1
	Cell 2

	si-WindowLength-r13
	ms160
	ms160

	si-Periodicity-r13
	rf64
	rf64

	si-RepetitionPattern-r13
	every2ndRF
	every2ndRF

	nprach-Periodicity-r13
	ms40
	ms40


A.6.1.16.2
Test Requirements

The RRC re-establishment delay is defined as the time from the start of time period T3, to the moment when the UE starts to send NPRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2.

The RRC re-establishment delay to a unknown NB-IoT FDD intra frequency cell shall be less than [20] s.
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 = [14800] ms

TSI_NB-IoT = [5000] ms; it is the time required for receiving all the relevant system information as defined in TS 36.331 for the target NB-IoT FDD cell.
TPRACH_NB-IoT = [80] ms; it is the additional delay caused by the random access procedure.
This gives a total of [19980] ms, allow [20] s in the test case.
<< End of Change #1 >>
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