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<< Unchanged sections omitted >>
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
<< Unchanged sections omitted >>
Table 7.3.60.4.1-1: 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
	

	EUTRAN cell
	
	Cell 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 7.3.60.3-1  

	DRX cycle
	ms
	256
	See Table 7.3.60.5-2

	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
	100
	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[5].
Note 3:
The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.


7.3.60.4.2
Test procedure

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 possible uplink subframe to transmit NPUSCH, which is received by the test equipment.

1.
Ensure the UE is in State 2A-NB according to TS 36.508 [7] clause 8.1.5.

2.
Set the parameters according to T1 in Table 7.3.60.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.

3.
When T1 expires, the 1st time window dT starts. During dT the SS shall change the SNR towards the SNR value as specified in Table 7.3.60.5-1 for T2, with SNR level changing by 1 dB in 0.1 second.

4.
When dT expires the SS shall change the SNR value to T2 (SNR2) as specified in Table 7.3.60.5-1. T2 starts.

5.
At the start of T2 the UE shall be provided with a UL grant on NPDCCH. The UE shall decode NPDCCH and complete the UL transmission, according to the UL grant, before T2 expires. If the UL transmission is not completed the number of failed test is increased by one, if so restart test from step 1. 

6.
When T2 expires, the time 2nd window dT starts. During dT the SS shall change the SNR towards the SNR value as specified in Table 7.3.60.5-1 for T3, with SNR level changing by 1 dB in 0.1 second. 

7.
When dT expires the SS shall change the SNR value to T3 (SNR3) as specified in Table 7.3.60.5-1. T3 starts.

8.
During T3 the UE is expected to detect OOS and declare RLM. T4 starts.

9.
At the start of T4 the UE shall be provided with another UL grant on NPDCCH. If the SS detects uplink power equal to or higher than -39 dBm in the On-duration part of every DRX cycle in the uplink subframe scheduled to transmit NPUSCH during the period T4 the number of failed tests is increased by one.

Otherwise the number of successful tests is increased by one.

10.
Repeat steps 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
<< Unchanged sections omitted >>
7.3.60.5
Test requirement

Table 7.3.60.5-1: 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

	OCNG Pattern as defined in  D.3.1 Note 1 
	
	NOP.1 FDD

	
	
	

	NPDCCH parameters as defined in A.10.1.1 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
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 Note 3
	dBm/15 kHz
	-98

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

	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 andT3 are denoted as SNR2, SNR3 and SNR1 respectively in figure 7.3.60.4-1.

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.


<< Unchanged sections omitted >>
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
<< Unchanged sections omitted >>
Table 7.3.61.4.1-1: 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
	

	EUTRAN cell
	
	Cell 1
	

	CP length

	
	Normal
	

	Deployment Mode
	
	In-band
	

	NPDCCH transmission parameters Rmax 
	
	16
	Other NPDCCH parameters are defined in “ out-of-sync” column in Table 7.3.61.3-1  

	DRX cycle 
	ms
	256
	See Table 7.3.61.5-2

	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
	100
	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[5].
Note 3:
The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.


7.3.61.4.2
Test procedure

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 possible uplink subframe to transmit NPUSCH, which is received by the test equipment.

1.
Ensure the UE is in State 2A-NB according to TS 36.508 [7] clause 8.1.5.

2.
Set the parameters according to T1 in Table 7.3.61.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.

3.
When T1 expires, the 1st time window dT starts. During dT the SS shall change the SNR towards the SNR value as specified in Table 7.3.61.5-1 for T2, with SNR level changing by 1 dB in 0.1 second.

4.
When dT expires the SS shall change the SNR value to T2 (SNR2) as specified in Table 7.3.61.5-1. T2 starts.

5.
At the start of T2 the UE shall be provided with a UL grant on NPDCCH. The UE shall decode NPDCCH and complete the UL transmission, according to the UL grant, before T2 expires. If the UL transmission is not completed the number of failed test is increased by one, if so restart test from step 1. 

6.
When T2 expires, the time 2nd window dT starts. During dT the SS shall change the SNR towards the SNR value as specified in Table 7.3.61.5-1 for T3, with SNR level changing by 1 dB in 0.1 second. 

7.
When dT expires the SS shall change the SNR value to T3 (SNR3) as specified in Table 7.3.61.5-1. T3 starts.

8.
During T3 the UE is expected to detect OOS and declare RLM. T4 starts.

9.
At the start of T4 the UE shall be provided with another UL grant on NPDCCH. If the SS detects uplink power equal to or higher than -39 dBm in the On-duration part of every DRX cycle in the uplink subframe scheduled to transmit NPUSCH during the period T4 the number of failed tests is increased by one.

Otherwise the number of successful tests is increased by one.

10.
Repeat steps 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

<< Unchanged sections omitted >>
7.3.61.5
Test requirement

Table 7.3.61.5-1: 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

	OCNG Pattern as defined in  D.3.1 Note 1 
	
	NOP.1 FDD

	
	
	

	NPDCCH parameters as defined in A.10.1.1 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
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 Note 3
	dBm/15 kHz
	-98

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

	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 andT3 are denoted as SNR2, SNR3 and SNR1 respectively in figure 7.3.61.4-1.

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.


<< End of changes >>
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