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7.3.62
HD-FDD Radio Link Monitoring Test for In-sync with DRX for Category NB1 In-Band mode in Enhanced Coverage

7.3.62.1
Test purpose

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 TS 36.133 clause 7.23.

7.3.62.2
Test applicability
This test case applies to all types of UE release 13 and forward of category NB1.

7.3.62.3
Minimum conformance requirements

When DRX is used for HD-FDD Category NB1 UEs, the Qout_NB-IoT evaluation period (TEvaluate_Qout_DRX_NB-IoT) and the Qin_NB-IoT evaluation period (TEvaluate_Qin_DRX_NB-IoT) is specified in Table 7.3.62.3-1 will be used.

When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qout_DRX_NB-IoT [s] period becomes worse than the threshold Qout_NB-IoT, Layer 1 of the UE shall send out-of-sync indication for the NB-IoT cell to the higher layers within TEvaluate_Qout_DRX_NB-IoT [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [5].

When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qin_DRX_NB-IoT [s] period becomes better than the threshold Qin_NB-IoT, Layer 1 of the UE shall send in-sync indications for the NB-IoT cell to the higher layers within TEvaluate_Qin_DRX_NB-IoT [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [5].

The out-of-sync and in-sync evaluations of the NB-IoT cell shall be performed as specified in clause 4.2.1 in TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max(10ms, DRX_cycle_length).

Upon start of T310 timer as specified in clause 5.3.11 in TS 36.331 [5], the UE shall monitor the link for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of T310 timer.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [5].
Table 7.3.62.3-1: Qout and Qin Evaluation Period in DRX for HD-FDD Category NB1 UE
	DRX cycle length (s)
	TEvaluate_Qout_DRX_NB-IoT and TEvaluate_Qin_DRX_NB-IoT (s) 

	
	DRX cycles for Rmax ≤ 64
	DRX cycles for Rmax > 64

	0.256 < DRX cycle ≤ 1.024
	Note 1 (20)
	Note 1 (40)

	1.024 < DRX cycle ≤ 3.072
	Note 1 (10)
	Note 1 (20)

	4.096 < DRX cycle ≤ 9.216
	Note 1 (5)
	Note 1 (10)

	NOTE 1:
Evaluation period length in time depends on the length of the DRX cycle in use


The normative reference for this requirement is TS 36.133 [4] clause 7.23.2 and A.7.3.62.

7.3.62.4
Test description

There is one NB-IoT cell (Ncell 1), which is the active cell, and an E-UTRA cell (Cell 1), 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 7.3.62.4-1 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 synchronized to Ncell 1. The UE is scheduled in every possible 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 SNR1.

-
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.
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Figure 7.3.62.4-1: SNR variation for in-sync testing with DRX

7.3.62.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 8.1.1.

Frequencies to be tested: According to Annex E table E-4 and TS 36.508 [7] clauses 8.1.4.2 and 8.1.3.1.

Channel Bandwidth to be tested: 200kHz as defined in TS 36.508 [7] clause 8.1.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.51 using only main Tx/Rx antenna and without using the faders.

2.
The general test parameter settings are set up according to Table 7.3.62.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are defined in clause 7.3.62.4.3.

5.
There are two cells specified in this test. Ncell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 1 is an E-UTRA cell.
Table 7.3.62.4.1-1: General test parameters for HD-FDD in-sync test with DRX for UE category NB1 In-Band mode 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 Cell1

	
	
	
	

	CP length
	
	Normal
	

	In sync transmission parameters

(Note 1)
	DCI format
	
	Format N1
	As defined in TS 36.212

	
	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

	
	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 TS 36.133[4] 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 7.3.62.5-3

	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
	1.4
	

	T2
	s
	0.84
	

	dT
	s
	1.4
	

	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.


7.3.62.4.2
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 7.3.62.5-1. 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 as specified in Table 7.3.62.5-1.
4.
When dT expires the SS shall keep the SNR value corresponding to T2 as specified in Table 7.3.62.5-1. T2 starts. 

5.
When T2 expires, the 2nd time window dT starts. During dT the SS shall change the SNR as specified in Table 7.3.62.5-1. 

6.
When dT expires the SS shall keep the SNR value corresponding to T3 as specified in Table 7.3.62.5-1. T3 starts.

7.
During T3 the SS shall send the UE continuous grants to transmit on the uplink. The UE is expected to decode the uplink grant, switch to uplink and complete the corresponding uplink transmission. If the SS detects uplink transmissions from the UE according to the subframes scheduled for NPUSCH transmission by the uplink grant, during the period from time point D until T3 expires, the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.

8.
Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

7.3.62.4.3
Message contents

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

Table 7.3.62.4.3-1: Common Exception messages for E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 In-Band mode in Enhanced coverage
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.9-2

	Default RRC messages and information elements contents exceptions
	


7.3.62.5
Test requirement

Table 7.3.62.5-1: Ncell 1 specific test parameters for HD-FDD in-sync radio link monitoring test with DRX for UE category NB1 In-Band mode in enhanced coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3

	BWchannel
	kHz
	180

	PRB location within E-UTRA Cell
	-
	eCell 1 BWchannel 5MHz: 17
eCell 1 BWchannel 10MHz: 30

	NPDCCH parameters defined in Annex A.10.1
	
	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
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	dBm/15 kHz
	Specified in Table 7.3.62.5-2

	SNR Note 5, Note 6
	dB
	-5.7
	Note 7
	-18.0
	Note 8
	-5.7

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	2x1

	Note 1:
OCNG shall be used such that the resources in E-UTRA Cell 1 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 SNR1 respectively in figure 7.3.62.4.1-1.

Note 7:
The Test system shall reduce it's transmit power in steps of ((SNR2-SNR1) / (10*dT)) dB every 100ms until SNR2 is achieved at the end of dT.
Note 8:
The Test system shall increase it's transmit power in steps of ((SNR1-SNR2) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.


Table 7.3.62.5-2: Cell 1 specific test parameters for HD-FDD in-sync radio link monitoring test with DRX for UE category NB1 In-Band mode in enhanced coverage

	
	
	eCell 1

	
	
	T1-T3

	BWchannel
	MHz
	5 or 10

	NOCNG Pattern
	-
	BWchannel 5MHz: NOP.4 FDD

BWchannel 10MHz: NOP.1 FDD

	PBCH_RA
	dB
	-3

	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
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	dBm/15 kHz
	-98
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	dB
	-12

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	2x1

	Note 1:
OCNG shall be used such that the E-UTRA Cell 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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Table 7.3.62.5-3: DRX-Configuration for E-UTRAN HD-FDD in-sync tests with DRX for UE category NB1 configured In-Band mode in enhanced coverage
	Field
	Value
	Comment

	onDurationTimer
	p1
	As specified in clause 6.3.2 in TS 36.331

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	longDRX-CycleStartOffset
	Sf256
	

	shortDRX
	disable
	


Table 7.3.62.5-4: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD in-sync tests with 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

	
	
	






During the period from time point D until T3 expiration, the UE behaviours 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. Thereafter UE switches back to downlink. This is considered a correct event.

The rate of correct events observed during repeated tests shall be at least 90%.
7.3.63
HD-FDD Radio Link Monitoring Test for In-sync with DRX for Category NB1 In-Band mode in Normal Coverage

7.3.63.1
Test purpose

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 TS 36.133 clause 7.23.

7.3.63.2
Test applicability
This test case applies to all types of UE release 13 and forward of category NB1.

7.3.63.3
Minimum conformance requirements

When DRX is used for HD-FDD Category NB1 UEs, the Qout_NB-IoT evaluation period (TEvaluate_Qout_DRX_NB-IoT) and the Qin_NB-IoT evaluation period (TEvaluate_Qin_DRX_NB-IoT) is specified in Table 7.3.63.3-1 will be used.

When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qout_DRX_NB-IoT [s] period becomes worse than the threshold Qout_NB-IoT, Layer 1 of the UE shall send out-of-sync indication for the NB-IoT cell to the higher layers within TEvaluate_Qout_DRX_NB-IoT [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [5].

When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qin_DRX_NB-IoT [s] period becomes better than the threshold Qin_NB-IoT, Layer 1 of the UE shall send in-sync indications for the NB-IoT cell to the higher layers within TEvaluate_Qin_DRX_NB-IoT [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [5].

The out-of-sync and in-sync evaluations of the NB-IoT cell shall be performed as specified in clause 4.2.1 in TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max(10ms, DRX_cycle_length).

Upon start of T310 timer as specified in clause 5.3.11 in TS 36.331 [5], the UE shall monitor the link for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of T310 timer.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [5].
Table 7.3.63.3-1: Qout and Qin Evaluation Period in DRX for HD-FDD Category NB1 UE
	DRX cycle length (s)
	TEvaluate_Qout_DRX_NB-IoT and TEvaluate_Qin_DRX_NB-IoT (s) 

	
	DRX cycles for Rmax ≤ 64
	DRX cycles for Rmax > 64

	0.256 < DRX cycle ≤ 1.024
	Note 1 (20)
	Note 1 (40)

	1.024 < DRX cycle ≤ 3.072
	Note 1 (10)
	Note 1 (20)

	4.096 < DRX cycle ≤ 9.216
	Note 1 (5)
	Note 1 (10)

	NOTE 1:
Evaluation period length in time depends on the length of the DRX cycle in use


The normative reference for this requirement is TS 36.133 [4] clause 7.23.2 and A.7.3.63.

7.3.63.4
Test description

There is one NB-IoT cell (Ncell 1), which is the active cell, and an E-UTRA cell (Cell 1), 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 7.3.63.4-1 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 synchronized to Ncell 1. The UE is scheduled in every possible 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 SNR1.

-
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.
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Figure 7.3.63.4-1: SNR variation for in-sync testing with DRX

7.3.63.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 8.1.1.

Frequencies to be tested: According to Annex E table E-4 and TS 36.508 [7] clauses 8.1.4.2 and 8.1.3.1.

Channel Bandwidth to be tested: 200kHz as defined in TS 36.508 [7] clause 8.1.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.51 using only main Tx/Rx antenna and without using the faders.

2.
The general test parameter settings are set up according to Table 7.3.63.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are defined in clause 7.3.63.4.3.

5.
There are two cells specified in this test. Ncell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 1 is an E-UTRA cell.
Table 7.3.63.4.1-1: General test parameters for HD-FDD in-sync test with DRX for UE category NB1 In-Band mode 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 Cell1

	
	
	
	

	CP length
	
	Normal
	

	In sync transmission parameters

(Note 1)
	DCI format
	
	Format N1
	As defined in TS 36.212

	
	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 TS 36.133[4] 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

	
	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 TS 36.133[4] 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 7.3.63.5-3

	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
	1.4
	

	T2
	s
	0.84
	

	dT
	s
	1.4
	

	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.


7.3.63.4.2
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 7.3.63.5-1. 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 as specified in Table 7.3.63.5-1.

4.
When dT expires the SS shall keep the SNR value corresponding to T2 as specified in Table 7.3.63.5-1. T2 starts. 

5.
When T2 expires, the 2nd time window dT starts. During dT the SS shall change the SNR as specified in Table 7.3.63.5-1. 

6.
When dT expires the SS shall keep the SNR value corresponding to T3 as specified in Table 7.3.63.5-1. T3 starts.

7.
During T3 the SS shall send the UE continuous grants to transmit on the uplink. The UE is expected to decode the uplink grant, switch to uplink and complete the corresponding uplink transmission. If the SS detects uplink transmissions from the UE according to the subframes scheduled for NPUSCH transmission by the uplink grant, during the period from time point D until T3 expires, the number of successful tests is increased by one
Otherwise the number of failed tests is increased by one.

8.

Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

7.3.63.4.3
Message contents

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

Table 7.3.63.4.3-1: Common Exception messages for E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 In-Band mode in Normal Coverage
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.9-2

	Default RRC messages and information elements contents exceptions
	


7.3.63.5
Test requirement

Table 7.3.63.5-1: Ncell 1 specific test parameters for HD-FDD in-sync radio link monitoring test with DRX for UE category NB1 In-Band mode in normal coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3

	BWchannel
	kHz
	180

	PRB location within E-UTRA Cell
	-
	eCell 1 BWchannel 5MHz: 17
eCell 1 BWchannel 10MHz: 30

	NPDCCH parameters defined in A.10.1
	
	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
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	dBm/15 kHz
	Specified in Table 7.3.63.5-2

	SNR Note 5, Note 6
	dB
	-2.5
	Note 7
	-14.7
	Note 8
	-2.5

	Propagation condition
	
	AWGN

	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 SNR1 respectively in figure 7.3.63.4.1-1.

Note 7:
The Test system shall reduce it's transmit power in steps of ((SNR2-SNR1) / (10*dT)) dB every 100ms until SNR2 is achieved at the end of dT.

Note 8:
The Test system shall increase it's transmit power in steps of ((SNR1-SNR2) / (10*dT)) dB every 100ms until SNR1 can be ensured at the end of dT.


Table 7.3.63.5-2: Cell 1 specific test parameters for HD-FDD in-sync radio link monitoring test with DRX for UE category NB1 In-Band mode in normal coverage

	
	
	eCell 1

	
	
	T1-T3

	BWchannel
	MHz
	5 or 10

	NOCNG Pattern
	-
	BWchannel 5MHz: NOP.4 FDD

BWchannel 10MHz: NOP.1 FDD

	PBCH_RA
	dB
	-3

	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
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	dBm/15 kHz
	-98
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	dB
	4

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	2x1

	Note 1:
OCNG shall be used such that the E-UTRA Cell 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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Table 7.3.63.5-3: DRX-Configuration for E-UTRAN HD-FDD in-sync tests with DRX for UE category NB1 In-Band mode in normal coverage
	Field
	Value
	Comment

	onDurationTimer
	pp1
	As specified in clause 6.3.2 in TS 36.331

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	longDRX-CycleStartOffset
	Sf256
	

	shortDRX
	disable
	


Table 7.3.63.5-4: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD in-sync tests with DRX for UE category NB1 In-Band mode in normal coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331

	
	
	






During the period from time point D until T3 expiration, the UE behaviours 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. Thereafter UE switches back to downlink. This is considered a correct event.

The rate of correct events observed during repeated tests shall be at least 90%.
7.3.64
HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in Normal Coverage
7.3.64.1
Test Purpose

The purpose of this test is to verify that the HD-FDD category NB1 UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell when the UE is under normal coverage conditions. This test will partly verify the HD-FDD radio link monitoring requirements in TS 36.133 [4] section 7.23.

7.3.64.2
Test Applicability

This test case applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE Category NB1.

7.3.64.3
Minimum Conformance Requirements

When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qout_NB-IoT period becomes worse than the threshold Qout_NB-IoT, Layer 1 of the UE shall send an out-of-sync indication for the NB-IoT cell to the higher layers within TEvaluate_Qout_NB-IoT Qout_NB-IoT evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [5].

When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qin_NB-IoT period becomes better than the threshold Qin_NB-IoT, Layer 1 of the UE shall send an in-sync indication for the NB-IoT cell to the higher layers within TEvaluate_Qin_NB-IoT Qin_NB-IoT evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [5].

The out-of-sync and in-sync evaluations of the NB-IoT cell shall be performed as specified in clause 4.2.1 in [8]. Two successive indications from Layer 1 shall be separated by at least 10ms.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [5]. The following table 7.3.64.3-1 defines the TEvaluate_Qout_NB-IoT and TEvaluate_Qin_NB-IoT for each coverage mode.

Table 7.3.64.3-1: Mapping of coverage mode and Qout and Qin Evaluation Period in non-DRX for HD-FDD Category NB1 UE

	Coverage Mode
	TEvaluate_Qout_NB-IoT
	TEvaluate_Qin_NB-IoT

	Normal
	400ms
	200ms

	Enhanced
	4000ms
	2000ms


The normative reference for this requirement is TS 36.133 [4] clause 7.23 and A.7.3.64.
7.3.64.4
Test description

There is one cell (nCell 1), which is the active NB-IoT cell, in the test. The test consists of five successive time periods, with time duration of T1, dT, T2, dT and T3 respectively. Figure 7.3.64.4-1 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 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.
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Figure 7.3.64.4-1: SNR variation for in-sync testing without DRX

7.3.64.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 8.1.1.

Frequencies to be tested:  According to Annex E Table E-4 and TS 36.508 [7] clauses 8.1.4.2 and 8.1.3.1.
Channel Bandwidth to be tested: 200 kHz as defined in TS 36.508 [7] clause 8.1.3.1.
1.
Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.51 without faders  using only main Tx/Rx antenna.

2.
The general test parameter settings for the different subtests are set up according to Table 7.3.64.4.1-1 and 7.3.64.5.1-3.

3.
Propagation conditions are set according to Annex B clause B.2.
4.
Message contents are defined in clause 7.3.64.4.3.
5.
There is one NB1 Cell and one EUTRA Cell specified in this test. nCell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.64.4.1-1: General test parameters for HD-FDD in-sync test without DRX for UE category NB1 In-Band mode 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

	
	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

	
	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
	1.4
	

	T2
	s
	0.84
	

	dT
	s
	1.4
	

	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.


7.3.64.4.2
Test procedure

Prior to the start of the time duration T1, the UE shall be fully synchronized to nCell 1. The UE shall be configured for NPUSCH transmission for every possible uplink sub-frame.
1.
Ensure the UE is in State 2A-NB with CP CIoT optimisation according to TS 36.508 [7] clause 8.1.5.

2.
Set the parameters according to T1 in Table 7.3.64.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.

3.
When T1 expires the 1st time window dT starts, During dT the SS shall change the SNR as specified in Table 7.3.64.5-1.
4.
When dT expires the SS shall keep the SNR value corresponding to T2 as specified in Table 7.3.64.5-1. T2 starts. 

5.
When T2 expires the 2nd time window dT starts. During dT the SS shall change the SNR as specified in Table 7.3.64.5-1.
6.
When dT expires the SS shall keep the SNR value corresponding to T3 as specified in Table 7.3.64.5-1. T3 starts.

7.
During T3 the SS shall send the UE continuous grants to transmit on the uplink. The UE is expected to decode the uplink grant, switch to uplink and complete the corresponding uplink transmission. If the SS detects uplink transmissions from the UE according to the subframes scheduled for NPUSCH transmission by the uplink grant, during the period from time point D until T3 expires, the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.

8.
After T3 expires, repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.64.4.3
Message contents

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

Table 7.3.64.4.3-1: Common Exception messages for E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in normal coverage
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.9-2

	Default RRC messages and information elements contents exceptions
	


7.3.64.5
Test requirement

Table 7.3.64.5.1-1: nCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test without DRX for UE category NB1 In-Band mode in normal coverage

	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3

	BWchannel
	kHz
	200

	PRB location within eCell
	-
	eCell 1 BWchannel 5MHz: 17
eCell 1 BWchannel 10MHz: 30

	NPDCCH parameters defined in A.10.1
	
	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
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	dBm/15 kHz
	Specified in Table 7.3.64.5.1-2

	SNR Note 5, Note 6
	dB
	-2.5
	Note 7
	-14.7
	Note 8
	-2.5

	Propagation condition
	
	AWGN

	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 SNR1 respectively in figure 7.3.64.4.1-1.

Note 7:
The Test system shall reduce its transmit power in steps of ((SNR2-SNR1) / (10*dT)) dB every 100ms until SNR2 is achieved at the end of dT

Note 8:
The Test system shall increase its transmit power in steps of ((SNR1-SNR2) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT


Table 7.3.64.5.1-2: eCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test without DRX for UE category NB1 In-Band mode in normal coverage

	Parameter
	Unit
	eCell 1

	
	
	T1-T3

	BWchannel
	MHz
	5 or 10

	NOCNG Pattern
	-
	BWchannel 5MHz: NOP.4 FDD

BWchannel 10MHz: NOP.1 FDD

	PBCH_RA
	dB
	-3

	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
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	dB
	6

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	2x1

	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 
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Table 7.3.64.5.1-3: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD in-sync tests without DRX for UE category NB1 In-Band mode in normal coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331 [5]

	
	
	


During the period from time point D until T3 expiration, the UE behaviours 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. Thereafter UE switches back to downlink. This is considered a correct event.

The rate of correct events observed during repeated tests shall be at least 90%.

7.3.65
HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in Enhanced Coverage
7.3.65.1
Test Purpose

The purpose of this test is to verify that the HD-FDD category NB1 UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell when the UE is under normal coverage conditions. This test will partly verify the HD-FDD radio link monitoring requirements in TS 36.133 [4] section 7.23.

7.3.65.2
Test Applicability

This test case applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE Category NB1.

7.3.65.3
Minimum Conformance Requirements

When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qout_NB-IoT period becomes worse than the threshold Qout_NB-IoT, Layer 1 of the UE shall send an out-of-sync indication for the NB-IoT cell to the higher layers within TEvaluate_Qout_NB-IoT Qout_NB-IoT evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [5].

When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qin_NB-IoT period becomes better than the threshold Qin_NB-IoT, Layer 1 of the UE shall send an in-sync indication for the NB-IoT cell to the higher layers within TEvaluate_Qin_NB-IoT Qin_NB-IoT evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [5].

The out-of-sync and in-sync evaluations of the NB-IoT cell shall be performed as specified in clause 4.2.1 in [8]. Two successive indications from Layer 1 shall be separated by at least 10ms.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [5]. The following table 7.3.65.3-1 defines the TEvaluate_Qout_NB-IoT and TEvaluate_Qin_NB-IoT for each coverage mode.

Table 7.3.65.3-1: Mapping of coverage mode and Qout and Qin Evaluation Period in non-DRX for HD-FDD Category NB1 UE

	Coverage Mode
	TEvaluate_Qout_NB-IoT
	TEvaluate_Qin_NB-IoT

	Normal
	400ms
	200ms

	Enhanced
	4000ms
	2000ms


The normative reference for this requirement is TS 36.133 [4] clause 7.23 and A.7.3.65.
7.3.65.4
Test description

There is one cell (nCell 1), which is the active NB-IoT cell, in the test. The test consists of five successive time periods, with time duration of T1, dT, T2, dT and T3 respectively. Figure 7.3.65.4-1 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 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.
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Figure 7.3.65.4-1: SNR variation for in-sync testing without DRX

7.3.65.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 8.1.1.

Frequencies to be tested: According to Annex E Table E-4 and TS 36.508 [7] clauses 8.1.4.2 and 8.1.3.1.
Channel Bandwidth to be tested: 200 kHz as defined in TS 36.508 [7] clause 8.1.3.1.
1.
Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.51 without faders using only main Tx/Rx antenna.
2.
The general test parameter settings for the different subtests are set up according to Table 7.3.65.4.1-1 and 7.3.65.5.1-3.

3.
Propagation conditions are set according to Annex B clause B.2

4.
Message contents are defined in clause 7.3.65.4.3

5.
There is one NB1 Cell and one EUTRA Cell specified in this test. nCell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.65.4.1-1: General test parameters for HD-FDD in-sync test without DRX for UE category NB1 In-Band mode 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

	
	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

	
	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
	1.4
	

	T2
	s
	0.84
	

	dT
	s
	1.4
	

	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.


7.3.65.4.2
Test procedure

Prior to the start of the time duration T1, the UE shall be fully synchronized to nCell 1. The UE shall be configured for NPUSCH transmission for every possible uplink sub-frame.
1.
Ensure the UE is in State 2A-NB with CP CIoT optimisation according to TS 36.508 [7] clause 8.1.5.

2.
Set the parameters according to T1 in Table 7.3.65.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.

3.
When T1 expires the 1st time window dT starts, During dT the SS shall change the SNR as specified in Table 7.3.65.5-1.
4.
When dT expires the SS shall keep the SNR value corresponding to T2 as specified in Table 7.3.65.5-1. T2 starts. 

5.
When T2 expires the 2nd time window dT starts. During dT the SS shall change the SNR as specified in Table 7.3.65.5-1.
6.
When dT expires the SS shall keep the SNR value corresponding to T3 as specified in Table 7.3.65.5-1. T3 starts.

7.
During T3 the SS shall send the UE continuous grants to transmit on the uplink. The UE is expected to decode the uplink grant, switch to uplink and complete the corresponding uplink transmission. If the SS detects uplink transmissions from the UE according to the subframes scheduled for NPUSCH transmission by the uplink grant, during the period from time point D until T3 expires, the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.

8.
After T3 expires, repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.65.4.3
Message contents

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

Table 7.3.65.4.3-1: Common Exception messages for E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in Enhanced coverage
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.9-2

	Default RRC messages and information elements contents exceptions
	


7.3.65.5
Test requirement

Table 7.3.65.5.1-1: nCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test without DRX for UE category NB1 In-Band mode in enhanced coverage

	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3

	BWchannel
	kHz
	200

	PRB location within eCell
	-
	eCell 1 BWchannel 5MHz: 17
eCell 1 BWchannel 10MHz: 30

	NPDCCH parameters defined in A.10.1
	
	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
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	dBm/15 kHz
	Specified in Table 7.3.65.5.1-2

	SNR Note 5, Note 6
	dB
	-5.7
	Note 7
	-18.0
	Note 8
	-5.7

	Propagation condition
	
	AWGN

	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 SNR1 respectively in figure 7.3.65.4.1-1.

Note 7:
The Test system shall reduce it's transmit power in steps of ((SNR2-SNR1) / (10*dT)) dB every 100ms until SNR2 is achieved at the end of dT.

Note 8:
The Test system shall increase it's transmit power in steps of ((SNR1-SNR2) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.


Table 7.3.65.5.1-2: eCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test without DRX for UE category NB1 In-Band mode in enhanced coverage

	Parameter
	Unit
	eCell 1

	
	
	T1-T3

	BWchannel
	MHz
	5 or 10

	NOCNG Pattern
	-
	BWchannel 5MHz: NOP.4 FDD

BWchannel 10MHz: NOP.1 FDD

	PBCH_RA
	dB
	-3

	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
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Note2
	dBm/15 kHz
	-98
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	dB
	0

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	2x1

	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 
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Table 7.3.65.5.1-3: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD in-sync tests without 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 [5]

	
	
	


During the period from time point D until T3 expiration, the UE behaviours 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. Thereafter UE switches back to downlink. This is considered a correct event.

The rate of correct events observed during repeated tests shall be at least 90%.

<< Unchanged sections omitted >>
F.3.2
Measurement of RRM requirements

Because the relationships between the Test system uncertainties and the Test Tolerances are often complex, it is not always possible to give a simple derivation of the Test Requirement in this document. The analysis is recorded in 3GPP TR 36 903 [20].

Table F.3.2-1: Derivation of Test Requirements (RRM tests)

	Test
	Minimum Requirement in TS 36.133
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-3

	<< Many rows skipped >>
	
	
	

	7.3.1 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
	SNRs as specified
	0.6dB (Subtests 1&2)

0.8dB (Subtest 3)


0.9dB (Subtest 4)
	During T1:

Formula: SNR + TT

During T2:

Formula: SNR + TT

During T3:

Formula: SNR - TT

	7.3.1_1 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync with 4 Rx antenna ports
	SNRs as specified
	Same as 7.3.1
	Same as 7.3.1

	7.3.2 E-UTRAN FDD Radio Link Monitoring Test for In-sync
	SNRs as specified
	0.8dB (Subtest 1)

0.9dB (Subtest 2)
	During T1:

Formula: SNR + TT

During T2:

Formula: SNR + TT

During T3:

Formula: SNR - TT

During T4:

Formula: SNR - TT

During T5:

Formula: SNR + TT

	7.3.2_1 E-UTRAN FDD Radio Link Monitoring Test for In-sync with 4 Rx antenna ports
	SNRs as specified
	Same as 7.3.2
	Same as 7.3.2

	7.3.3 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync
	SNRs as specified
	Same as 7.3.1
	Same as 7.3.1

	7.3.3_1 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync with 4 Rx antenna ports
	SNRs as specified
	Same as 7.3.1
	Same as 7.3.1

	7.3.4 E-UTRAN TDD Radio Link Monitoring Test for In-sync
	SNRs as specified
	Same as 7.3.2
	Same as 7.3.2

	7.3.5 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX
	SNRs as specified
	0.9dB

(Subtest 1)

0.6dB

(Subtest 2)
	Same as 7.3.1

	7.3.5_1 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX with 4 Rx antenna ports
	SNRs as specified
	Same as 7.3.5
	Same as 7.3.5

	7.3.6 E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX
	SNRs as specified
	0.6dB
	Same as 7.3.2

	7.3.6_1 E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX with 4 Rx antenna ports
	SNRs as specified
	Same as 7.3.6
	Same as 7.3.6

	7.3.7 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX
	SNRs as specified
	0.9dB

(Subtest 1)

0.6dB

(Subtest 2)
	Same as 7.3.1

	7.3.7_1 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX with 4 Rx antenna ports
	SNRs as specified
	Same as 7.3.7
	Same as 7.3.7

	7.3.8 E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX
	SNRs as specified
	0.6dB
	Same as 7.3.2

	7.3.8_! E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX with 4 Rx antenna ports
	SNRs as specified
	Same as 7.3.8
	Same as 7.3.8

	7.3.9 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with Non MBSFN ABS (eICIC)
	SNRs as specified
	0.9dB for cell 1 (TT1)

0.2dB for cell 2 (TT2)
	During T1:

Cell 1 Formula: SNR + TT1

Cell 2 Formula: SNR - TT2

During T2:

Cell 1 Formula: SNR + TT1

Cell 2 Formula: SNR - TT2

During T3:

Cell 1 Formula: SNR - TT1

Cell 2 Formula: SNR + TT2

Formuale for Test Tolerance values:

TT1: Ês1/Noc uncertainty

TT2: (Ês2/Ês1 uncertainty - Ês1/Noc uncertainty)



	7.3.10 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with Non MBSFN ABS (eICIC)
	Same as 7.3.9
	Same as 7.3.9
	Same as 7.3.9

	7.3.11 E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with Non MBSFN ABS (eICIC)
	SNRs as specified
	0.9dB for cell 1 (TT1)

0.2dB for cell 2(TT2)
	During T1:

Cell 1 Formula: SNR + TT1

Cell 2 Formula: SNR - TT2

During T2:

Cell 1 Formula: SNR + TT1

Cell 2 Formula: SNR - TT2

During T3:

Cell 1 Formula: SNR - TT1

Cell 2 Formula: SNR + TT2

During T4:

Cell 1 Formula: SNR - TT1

Cell 2 Formula: SNR + TT2

During T5:

Cell 1 Formula: SNR + TT1

Cell 2 Formula: SNR - TT2

Formuale for Test Tolerance values:

TT1: Ês1/Noc uncertainty

TT2: (Ês2/Ês1 uncertainty - Ês1/Noc uncertainty)

	7.3.12 E-UTRAN TDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with Non MBSFN ABS (eICIC)
	Same as 7.3.11
	Same as 7.3.11
	Same as 7.3.11

	7.3.13 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Same as 7.3.9
	Same as 7.3.9
	Same as 7.3.9

	7.3.14 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Same as 7.3.9
	Same as 7.3.9
	Same as 7.3.9

	7.3.15 E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Same as 7.3.11
	Same as 7.3.11
	Same as 7.3.11

	7.3.16 E-UTRAN TDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Same as 7.3.11
	Same as 7.3.11
	Same as 7.3.11

	7.3.17 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with CRS assistance information and Non MBSFN ABS (feICIC)
	SNRs as specified
	0.9dB for cell 1 (TT1)

0.2dB for cell 2 (TT2)

0.2dB for cell 3 (TT3)
	During T1:

Cell 1 Formula: SNR + TT1

Cell 2 Formula: SNR - TT2

Cell 3 Formula: SNR - TT3

During T2:

Cell 1 Formula: SNR + TT1

Cell 2 Formula: SNR - TT2

Cell 3 Formula: SNR - TT3

During T3:

Cell 1 Formula: SNR - TT1

Cell 2 Formula: SNR + TT2

Cell 3 Formula: SNR + TT3

Formuale for Test Tolerance values:

TT1: Ês1/Noc uncertainty

TT2: (Ês2/Ês1 uncertainty - Ês1/Noc uncertainty)

TT3: (Ês3/Ês1 uncertainty - Ês1/Noc uncertainty)



	7.3.18 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with CRS assistance information and Non MBSFN ABS (feICIC)
	Same as 7.3.17
	Same as 7.3.17
	Same as 7.3.17

	7.3.19 E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with CRS assistance information and Non MBSFN ABS (feICIC)
	SNRs as specified
	0.9dB for cell 1 (TT1)

0.2dB for cell 2(TT2)

0.2dB for cell 3 (TT3)
	During T1:

Cell 1 Formula: SNR + TT1

Cell 2 Formula: SNR - TT2

Cell 3 Formula: SNR - TT3

During T2:

Cell 1 Formula: SNR + TT1

Cell 2 Formula: SNR - TT2

Cell 3 Formula: SNR - TT3

During T3:

Cell 1 Formula: SNR - TT1

Cell 2 Formula: SNR + TT2

Cell 3 Formula: SNR + TT3

During T4:

Cell 1 Formula: SNR - TT1

Cell 2 Formula: SNR + TT2

Cell 3 Formula: SNR + TT3

During T5:

Cell 1 Formula: SNR + TT1

Cell 2 Formula: SNR - TT2

Cell 3 Formula: SNR - TT3

Formuale for Test Tolerance values:

TT1: Ês1/Noc uncertainty

TT2: (Ês2/Ês1 uncertainty - Ês1/Noc uncertainty)

TT3: (Ês3/Ês1 uncertainty - Ês1/Noc uncertainty)



	7.3.20 E-UTRAN TDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with CRS assistance information and Non MBSFN ABS (feICIC)
	Same as 7.3.19
	Same as 7.3.19
	Same as 7.3.19

	7.3.21 E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with CRS assistance information and MBSFN ABS (feICIC)
	Same as 7.3.19
	Same as 7.3.19
	Same as 7.3.19

	7.3.22 E-UTRAN TDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with CRS assistance information and MBSFN ABS (feICIC)
	Same as 7.3.19
	Same as 7.3.19
	Same as 7.3.19

	7.3.23 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync for 5MHz Bandwidth
	SNRs as specified
	Same as 7.3.1
	Same as 7.3.1

	7.3.23_1 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync for 5MHz Bandwidth with 4 Rx antenna ports
	SNRs as specified
	Same as 7.3.23
	Same as 7.3.23

	7.3.24 E-UTRAN FDD Radio Link Monitoring Test for In-sync for 5MHz Bandwidth
	SNRs as specified
	0.9dB
	Same as 7.3.2

	7.3.24_1 E-UTRAN FDD Radio Link Monitoring Test for In-sync for 5MHz Bandwidth with 4 Rx antenna ports
	SNRs as specified
	Same as 7.3.24
	Same as 7.3.24

	7.3.25 E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX for 5MHz Bandwidth
	SNRs as specified
	0.6dB
	Same as 7.3.2

	7.3.25_1 E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX for 5MHz Bandwidth with 4 Rx antenna ports
	SNRs as specified
	Same as 7.3.25
	Same as 7.3.25

	7.3.26 E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	SNRs as specified
	0.9dB
	Same as 7.3.1

	7.3.27 E-UTRAN FD-FDD Radio Link Monitoring Test for In-sync for UE category 0
	SNRs as specified
	Same as 7.3.26
	Same as 7.3.2

	7.3.28 E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category 0
	SNRs as specified
	0.6dB
	Same as 7.3.1

	7.3.29 E-UTRAN FD-FDD Radio Link Monitoring Test for In-sync in DRX for UE category 0
	SNRs as specified
	Same as 7.3.28
	Same as 7.3.2

	7.3.30 E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	SNRs as specified
	Same as 7.3.26 
	Same as 7.3.1

	7.3.31 E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync for UE category 0
	SNRs as specified
	Same as 7.3.26
	Same as 7.3.2

	7.3.32 E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category 0
	SNRs as specified
	Same as 7.3.28
	Same as 7.3.1

	7.3.33 E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync in DRX for UE category 0
	SNRs as specified
	Same as 7.3.28
	Same as 7.3.2

	7.3.34 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	SNRs as specified
	Same as 7.3.26
	Same as 7.3.1

	7.3.35 E-UTRAN TDD Radio Link Monitoring Test for In-sync for UE category 0
	SNRs as specified
	Same as 7.3.26
	Same as 7.3.2

	7.3.36 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category 0
	SNRs as specified
	Same as 7.3.28
	Same as 7.3.1

	7.3.37 E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX for UE category 0
	SNRs as specified
	Same as 7.3.28
	Same as 7.3.2

	7.3.38 E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	SNRs as specified
	0.9dB
	Same as 7.3.1

	7.3.38_1 E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with 4 Rx antenna ports
	SNRs as specified
	Same as 7.3.38
	Same as 7.3.38

	7.3.39 E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC
	SNRs as specified
	0.9dB
	Same as 7.3.1

	7.3.39 E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC with 4 Rx antenna ports
	SNRs as specified
	Same as 7.3.39
	Same as 7.3.39

	7.3.40 E-UTRAN TDD-TDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	SNRs as specified
	0.9dB
	Same as 7.3.1

	7.3.41 E-UTRAN FDD-FDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
	SNRs as specified
	0.6dB
	Same as 7.3.2

	7.3.42 E-UTRAN FDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in asynchronous DC
	SNRs as specified
	0.6dB
	Same as 7.3.2

	7.3.43 E-UTRAN TDD-TDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
	SNRs as specified
	0.6dB
	Same as 7.3.2

	7.3.44 E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in FDD
	SNRs as specified
	0.9dB
	Same as 7.3.1

	7.3.45 E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in TDD
	SNRs as specified
	0.9dB
	Same as 7.3.1

	7.3.46 E-UTRAN TDD-FDD Radio Link Monitoring Test for In-sync in DRX for PSCell in synchronous DC with PCell in FDD
	SNRs as specified
	0.6dB
	Same as 7.3.2

	7.3.47 E-UTRAN TDD-FDD Radio Link Monitoring Test for In-sync in DRX for PSCell in synchronous DC with PCell in TDD
	SNRs as specified
	0.6dB
	Same as 7.3.2

	7.3.48 E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for Cat-M1 UE in CEMode A
	SNRs as specified
	0.9dB
	Same as 7.3.1

	7.3.49 E-UTRAN FD-FDD Radio Link Monitoring Test for In-Sync for Cat-M1 UE in CEMode A
	SNRs as specified
	0.9dB
	Same as 7.3.2

	7.3.50: E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-Sync in DRX for UE Category M1 Configured in CEMode A
	SNRs as specified
	0.6dB
	Same as 7.3.1

	7.3.51 E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE Category M1 Configured in CEMode A
	SNRs as specified
	0.6dB
	Same as 7.3.2

	7.3.52 E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for Cat-M1 UE in CEMode A
	SNRs as specified
	0.9dB
	Same as 7.3.1

	7.3.53 E-UTRAN HD-FDD Radio Link Monitoring Test for In-Sync for Cat-M1 UE in CEMode A
	SNRs as specified
	0.9dB
	Same as 7.3.2

	7.3.54: E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE Category M1 Configured in CEMode A
	SNRs as specified
	0.6dB
	Same as 7.3.1

	7.3.55: E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync in DRX for UE Category M1 configured in CEMode A
	SNRs as specified
	0.6dB
	Same as 7.3.2

	7.3.56:E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync for Cat-M1 UE in CEMode A
	SNRs as specified
	0.9dB
	Same as 7.3.1

	7.3.57:E-UTRAN TDD Radio Link Monitoring Test for In-Sync for Cat-M1 UE in CEMode A
	SNRs as specified
	0.9dB
	Same as 7.3.2

	7.3.58:E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category M1 configured in CEMode A
	SNRs as specified
	0.6dB
	Same as 7.3.1

	7.3.59:E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX for UE Category M1 configured in CEMode A
	SNRs as specified
	0.6dB
	Same as 7.3.2

	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
	SNRs as specified
	0.6dB
	During T1:

Formula: SNR + TT

During T2:

Formula: SNR + TT

During T3:

Formula: SNR - TT

During T4:

Formula: SNR + TT

	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
	SNRs as specified
	0.6dB
	Same as 7.3.60








	7.3.62 HD-FDD Radio Link Monitoring Test for In-sync with DRX for Category NB1 In-Band mode in Enhanced Coverage
	SNRs as specified
Time durations as specified
	0.6dB
0.28s, T2 only
	During T1:

Formula: SNR + TT
T1 duration unchanged
During T2:

Formula: SNR - TT
Formula: T2 duration -TT
During T3:

Formula: SNR + TT
T3 duration unchanged

	7.3.63 HD-FDD Radio Link Monitoring Test for In-sync with DRX for Category NB1 In-Band mode in Normal Coverage
	SNRs as specified
Time durations as specified
	0.6dB
0.28s, T2 only
	Same as 7.3.62

	7.3.64 HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in Normal Coverage
	SNRs as specified
Time durations as specified
	0.6dB
0.28s, T2 only
	Same as 7.3.62

	7.3.65 HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in Enhanced Coverage
	SNRs as specified
Time durations as specified
	0.6dB
0.28s, T2 only
	Same as 7.3.62

	7.3.66 HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 Standalone mode in Normal Coverage
	SNRs as specified
	0.6dB
	Same as 7.3.60








	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
	SNRs as specified
	0.6dB
	Same as 7.3.60


<< End of changes >>
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