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[bookmark: historyclause]7.3	Radio Link Monitoring
7.3.1	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
7.3.1.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 clause 7.6.
7.3.1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward.
7.3.1.3	Minimum conformance requirements
When the downlink radio link quality estimated over the last 200 ms period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication to the higher layers within 200 ms Qout evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] section 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.1.
7.3.1.4	Test description
The test consists of four subtests with one cell configured; the difference between the subtests is the number of transmitter antennas and the propagation channel. Each subtest consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.1.4-1 shows the three different time durations and the corresponding variation of the downlink SNR in the active cell to emulate out-of-sync states.
[image: ]
Figure 7.3.1.4-1: SNR variation for out-of-sync testing
7.3.1.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as stated below.
For subtest 1:As Shown in 3GPP TS 36.508 [7] Annex A figure A.9 (without using the faders).
For subtest 2: As Shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders).
For subtest 3: As Shown in 3GPP TS 36.508 [7] Annex A figure A.9
For subtest 4: As Shown in 3GPP TS 36.508 [7] Annex A figure A.10
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.1.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.1.4.3
5.	There is one cell specified in this test. Cell 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 7.3.1.4.1-1: General test parameters for E-UTRAN FDD out-of-sync testing
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	Test 3
	Test 4
	

	PCFICH/PDCCH/PHICH parameters
	
	R.6 FDD
	R.7 FDD
	R.6 FDD
	R.7 FDD
	As specified in section A.2.1
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.2 FDD
	OP.2 FDD
	OP.2 FDD
	OP.2 FDD
	As specified in section D.1.2.

	Active cell
	
	Cell 1
	Cell 1
	Cell 1
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length	
	
	Normal
	Normal
	Normal
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	10
	10
	10
	

	Correlation Matrix and Antenna Configuration
	
	1x2
	2x2
	1x2 Low
	2x2 Low
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	1A
	1A
	1A
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	2
	2
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 in section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	8
	8
	8
	

	
	A, B
	
	0
	-3
	0
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	1
	4
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	1
	4
	1
	

	DRX
	
	OFF
	OFF
	OFF
	OFF
	

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

	T310 timer
	ms
	0
	0
	0
	0
	T310 is disabled

	T311 timer
	ms
	1000
	1000
	1000
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	PUCCH 1-0
	PUCCH 1-0
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	2
	2
	2
	Minimum CQI reporting periodicity

	Propagation channel
	
	AWGN
	AWGN
	ETU 70 Hz
	ETU 70 Hz
	

	T1
	s
	1
	1
	1
	1
	

	T2
	s
	0.4
	0.4
	0.4
	0.4
	

	T3
	s
	0.5
	0.5
	0.5
	0.5
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.1.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.1.5-1 for subtest 1 and 2 and according to T1 in Table and 7.3.1.5-2 for subtest 3 and 4. Propagation conditions are set according to Annex B clause B.1.1 for subtests 1 and 2 and according to B.2.2 for subtests 3 and 4. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.1.5-1 for subtests 1 and 2 and according to T2 in Table 7.3.1.5-2 for subtests 3 and 4. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.1.5-1 for subtests 1 and 2 and according to T3 in Table 7.3.1.5-2 for subtests 3 and 4. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (240 ms after the start of T3) until T3 expires, the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.1.5-1 for subtests 1 and 2 and Table 7.3.1.5-2 for subtests 3 and 4.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions: 
Table 7.3.1.4.3-1: Common Exception messages for
E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.1.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.1.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync test 1 and 3 requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	}
	
	
	



Table 7.3.1.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync test 2 and 4 requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.1.4.3-5: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.1.5	Test requirement
Table 7.3.1.5-1: Cell specific test parameters for E-UTRAN FDD (cell # 1) for out-of-sync radio link monitoring tests # 1 and # 2
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Antenna Configuration
	
	1x2
	2x2

	OCNG Pattern defined in D.1 (FDD)
	
	OP.2 FDD
	OP2 FDD

	A, B
	
	0
	-3

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR Note 6
	dB
	-4.1
	-8.9
	-14.1
	-4.3
	-8.9
	-14.1

	
	
	
	

	
	
	
	

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.1.4-1.



Table 7.3.1.5-2: Cell specific test parameters for E-UTRAN FDD (cell # 1) for out-of-sync radio link monitoring tests # 3 and # 4
	Parameter
	Unit
	Test 3
	Test 4

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	1x2 Low 
	2x2 Low 

	OCNG Pattern defined in D.1 (FDD) 
	
	OP.2 FDD
	OP.2 FDD

	A, B
	
	0
	-3

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR Note 6
	dB
	-0.6
	-4.7
	-12.3
	-1.4
	-5.3
	-13.1

	
	
	
	

	
	
	
	

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.1.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.1_1	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync with 4 Rx antenna ports
7.3.1_1.1	Test purpose
Same as 7.3.1.1.
7.3.1_1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward that supports 4Rx on all its FDD operating bands.
7.3.1_1.3	Minimum conformance requirements
Same as 7.3.1.3.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.1.
7.3.1_1.4	Test description
Same as 7.3.1.4.
7.3.1_1.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as stated below.
For subtest 1: As Shown in 3GPP TS 36.508 [7] Annex A figure A.75 (without using the faders).
For subtest 2: As Shown in 3GPP TS 36.508 [7] Annex A figure A.76 (without using the faders).
For subtest 3: As Shown in 3GPP TS 36.508 [7] Annex A figure A.75
For subtest 4: As Shown in 3GPP TS 36.508 [7] Annex A figure A.76
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.1_1.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.1_1.4.3.1
5.	There is one cell specified in this test. Cell 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 7.3.1_1.4.1-1: General test parameters for E-UTRAN FDD out-of-sync testing
See Table 7.3.1.4.1-1 with the following changes:
-	Instead of antenna configuration 1x2 use 1x4, instead of 2x2 use 2x4
-	Instead of antenna configuration 1x2 low use 1x4 low, instead of 2x2 low use 2x4 low
7.3.1_1.4.2	Test procedure
Same Test Procedure as in 7.3.1.4.2 with the following changes:
-	Instead of Table 7.3.1.5-1 use Table 7.3.1_1.5-1
-	Instead of Table 7.3.1.5-2 use Table 7.3.1_1.5-2
7.3.1_1.4.3	Message contents
Same as 7.3.1.4.3.
7.3.1_1.5	Test requirement
Table 7.3.1_1.5-1: Cell specific test parameters for E-UTRAN FDD (cell # 1) for out-of-sync radio link monitoring tests # 1 and # 2
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Antenna Configuration
	
	1x4
	2x4

	OCNG Pattern defined in D.1 (FDD)
	
	OP.2 FDD
	OP2 FDD

	A, B
	
	0
	-3

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR Note 6, Note 7
	dB
	-4.1
	-8.9
	-17.6
	-4.3
	-8.9
	-17.6

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	AWGN
	AWGN

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.1.4-1.
NOTE 7:	The SNR is adjusted for 4Rx as defined in 3A.4.1.2.1



Table 7.3.1_1.5-2: Cell specific test parameters for E-UTRAN FDD (cell # 1) for out-of-sync radio link monitoring tests # 3 and # 4
	Parameter
	Unit
	Test 3
	Test 4

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	1x4 Low
	2x4 Low

	OCNG Pattern defined in D.1 (FDD)
	
	OP.2 FDD
	OP.2 FDD

	A, B
	
	0
	-3

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1
	dB
	
	

	SNR Note 6, Note 7
	dB
	-0.6
	-4.7
	-15.8
	-1.4
	-5.3
	-16.6

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs. 
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.1.4-1.
NOTE 7:	The SNR is adjusted for 4Rx as defined in 3A.4.1.2.1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.2	E-UTRAN FDD Radio Link Monitoring Test for In-sync
7.3.2.1	Test purpose
The purpose of this test is to verify that the UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the serving cell. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 section 7.6.
7.3.2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward.
7.3.2.3	Minimum conformance requirements
When the downlink radio link quality estimated over the last 100 ms period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication to the higher layers within 100 ms Qin evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] section 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.2.
7.3.2.4	Test description
The test consists of two subtests with one cell configured; the difference between the subtests is the number of transmitter antennas. Each subtest consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.2.4-1 shows the different time durations and the corresponding variation of the downlink SNR in the active cell to emulate in-sync states.


Figure 7.3.2.4-1: SNR variation for in-sync testing
7.3.2.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	For subtest 1 (one transmitter antenna): Connect the SS (node B emulator) and faders, to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.9.
For subtest 2 (two transmitter antennas): Connect the SS (node B emulator) and faders, to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10.
2.	The general test parameter settings for the different subtest are set up according to Table 7.3.2.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.2.4.3.
5.	There is one cell specified in this test. Cell 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 7.3.2.4.1-1: General test parameters for E-UTRAN FDD in-sync testing
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCFICH/PDCCH/PHICH parameters
	
	R.6 FDD
	R.7 FDD
	As specified in section A.2.1
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.2 FDD
	OP.2 FDD
	As specified in section D.1.2.

	Active cell
	
	Cell 1
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length	
	
	Normal
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	Correlation Matrix and Antenna Configuration
	
	1x2 Low 
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	In sync transmission parameters
(Note)
	DCI format
	
	1C
	1C
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	2
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 section and Table 7.6.1-2 respectively.

	
	Aggregation level
	CCE
	4
	4
	

	
	A, B
	
	0
	-3
	

	
	Ratio of PDCCH to RS EPRE
	
	0
	-3
	

	
	Ratio of PCFICH to RS EPRE
	
	4
	1
	

	Out of sync transmission parameters
(Note)
	DCI format
	
	1A
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	8
	

	
	A, B
	
	0
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	1
	

	DRX
	
	OFF
	OFF
	

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

	T310 timer
	ms
	2000
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	2
	Minimum CQI reporting periodicity

	Propagation channel
	
	ETU 70 Hz
	ETU 70 Hz
	

	T1
	s
	0.5
	0.5
	

	T2
	s
	0.4
	0.4
	

	T3
	s
	1.36
	1.36
	

	T4
	s
	0.4
	0.4
	

	T5
	s
	1
	1
	

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.2.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.2.5-1 for subtests 1 and 2 respectively. Propagation conditions are set according to Annex B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.2.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.2.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.2.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.2.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (420 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.2.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.2.4.3-1: Common Exception messages for
E-UTRAN FDD Radio Link Monitoring Test for in-sync
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.2.4.3-2 : CQI-ReportConfig-DEFAULT:
Additional E-UTRAN FDD Radio Link Monitoring Test for in-sync
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.2.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for in-sync test 1 requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	}
	
	
	



Table 7.3.2.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for in-sync test 2 requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.2.4.3-5: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring Test for in-sync
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.2.5	Test requirement
Table 7.3.2.5-1: Cell specific test parameters for E-UTRAN FDD (cell # 1) for in-sync radio link monitoring tests # 1 and # 2
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	1x2 Low 
	2x2 Low 

	OCNG Pattern defined in D.1 (FDD)
	
	OP.2 FDD
	OP.2 FDD

	A, B
	
	0
	-3

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1
	dB
	
	

	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]SNR Note 6
	dB
	-0.6
	-4.7
	-12.3
	-7.2
	-0.6
	-1.4
	-5.3
	-13.1
	-8.2
	-1.4

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.2.4-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power: 
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.2_1	E-UTRAN FDD Radio Link Monitoring Test for In-sync with 4 Rx antenna ports
7.3.2_1.1	Test purpose
Same as 7.3.2.1.
7.3.2_1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward that supports 4Rx on all its FDD operating bands.
7.3.2_1.3	Minimum conformance requirements
Same as 7.3.2.3.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.2.
7.3.2_1.4	Test description
Same as 7.3.2.4.
7.3.2_1.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	For subtest 1 (one transmitter antenna): Connect the SS (node B emulator) and faders, to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.75.
For subtest 2 (two transmitter antennas): Connect the SS (node B emulator) and faders, to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.76.
2.	The general test parameter settings for the different subtest are set up according to Table 7.3.2_1.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.2_1.4.3.
5.	There is one cell specified in this test. Cell 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 7.3.2_1.4.1-1: General test parameters for E-UTRAN FDD in-sync testing
See Table 7.3.2.4.1 with the following changes:
-	Instead of antenna configuration 1x2 low use 1x4 low, instead of 2x2 low use 2x4 low
7.3.2_1.4.2	Test procedure
Same Test Procedure as in 7.3.2.4.2 with the following changes:
-	Instead of Table 7.3.2.5-1 use Table 7.3.2_1.5-1
7.3.2_1.4.3	Message contents
Same as 7.3.2.4.3.
7.3.2_1.5	Test requirement
Table 7.3.2_1.5-1: Cell specific test parameters for E-UTRAN FDD (cell # 1) for in-sync radio link monitoring tests # 1 and # 2
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	1x4 Low
	2x4 Low

	OCNG Pattern defined in D.1 (FDD)
	
	OP.2 FDD
	OP.2 FDD

	A, B
	
	0
	-3

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR Note 6 Note 7
	dB
	-0.6
	-4.7
	-14.8
	-10.7
	-0.6
	-1.4
	-5.3
	-16.5
	-11.6
	-1.4

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.2.4-1.
NOTE 7:	The SNR is adjusted for 4Rx as defined in 3A.4.1.2.1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.3	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync
7.3.3.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133 section 7.6.
7.3.3.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 8 and forward.
7.3.3.3	Minimum conformance requirements
When the downlink radio link quality estimated over the last 200 ms period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication to the higher layers within 200 ms Qout evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2. 
The out-of-sync and in-sync evaluations shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 7.6.2 and A.7.3.3.
7.3.3.4	Test description
The test consists of four subtests with one cell configured; the difference between the subtests is the number of transmitter antennas and the propagation channel. Each subtest consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.3.4-1 shows the three different time durations and the corresponding variation of the downlink SNR in the active cell to emulate out-of-sync states.
[image: ]
Figure 7.3.3.4-1: SNR variation for out-of-sync testing
7.3.3.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as stated below.
For subtest 1: As Shown in 3GPP TS 36.508 [7] Annex A figure A.9 (without using the faders).
For subtest 2: As Shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders).
For subtest 3: As Shown in 3GPP TS 36.508 [7] Annex A figure A.9
For subtest 4: As Shown in 3GPP TS 36.508 [7] Annex A figure A.10
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.3.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.3.4.3.
5.	There is one cell specified in this test. Cell 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 7.3.3.4.1-1: General test parameters for E-UTRAN TDD out-of-sync testing
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	Test 3
	Test 4
	

	PCFICH/PDCCH/PHICH parameters
	
	R.6 TDD
	R.7 TDD
	R.6 TDD
	R.7 TDD
	As specified in section A.2.1
None of the PDCCH are intended for the UE under test

	OCNG parameters 
	
	OP.2 TDD
	OP.2 TDD
	OP.2 TDD
	OP.2 TDD
	As specified in section D.2.2.

	Active cell
	
	Cell 1
	Cell 1
	Cell 1
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	Normal
	Normal
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	10
	10
	10
	

	Correlation Matrix and Antenna Configuration
	
	1x2
	2x2
	1x2 Low
	2x2 Low
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	1A
	1A
	1A
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	2
	2
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 in section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	8
	8
	8
	

	
	A, B
	
	0
	-3
	0
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	1
	4
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	1
	4
	1
	

	DRX
	
	OFF
	OFF
	OFF
	OFF
	

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

	T310 timer
	ms
	0
	0
	0
	0
	T310 is disabled

	T311 timer
	ms
	1000
	1000
	1000
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	PUCCH 1-0
	PUCCH 1-0
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	1
	1
	1
	Minimum CQI reporting periodicity

	Propagation channel
	
	AWGN
	AWGN
	ETU 70 Hz
	ETU 70 Hz
	

	T1
	s
	1
	1
	1
	1
	

	T2
	s
	0.4
	0.4
	0.4
	0.4
	

	T3
	s
	0.5
	0.5
	0.5
	0.5
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel



7.3.3.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.3.5-1 for subtests 1 and 2 and according to T1 in Table and 7.3.3.5-2 for subtest 3 and 4. Propagation conditions are set according to Annex B clause B.1.1 for subtests 1 and 2 and according to B.2.2 for subtests 3 and 4. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.3.5-1 for subtests 1 and 2 and according to T2 in Table 7.3.3.5-2 for subtests 3 and 4. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.3.5-1 for subtests 1 and 2 and according to T3 in Table 7.3.3.5-2 for subtests 3 and 4. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each uplink subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (240 ms after the start of T3) until T3 expires the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.3.5-1 for subtests 1 and 2 and Table 7.3.3.5-2 for subtests 3 and 4.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.3.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions: 
Table 7.3.3.4.3-1: Common Exception messages for E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.3.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1C in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.3.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync test 1 and 3 requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	}
	
	
	



Table 7.3.3.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync test 2 and 4 requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.3.4.3-5: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.3.5	Test requirement
Table 7.3.3.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for out-of-sync radio link monitoring tests # 1 and # 2
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Antenna Configuration
	
	1x2
	2x2

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	OCNG Pattern defined in D.2 (TDD) 
	
	OP.2 TDD
	OP.2 TDD

	A, B
	
	0
	-3

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 3
	dB
	
	

	OCNG_RBNote 3
	dB
	
	

	SNR Note 8
	dB
	-4.5
	-8.5
	-13.7
	-4.6
	-8.6
	-13.8

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	AWGN
	AWGN

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.3.4-1.



Table 7.3.3.5-2: Cell specific test parameters for E-UTRAN TDD (cell # 1) for out-of-sync radio link monitoring tests # 3 and # 4
	Parameter
	Unit
	Test 3
	Test 4

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	1x2 Low 
	2x2 Low 

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	OCNG Pattern defined in D.2  (TDD) 
	
	OP.2 TDD
	OP.2 TDD

	A, B
	
	0
	-3

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 3
	dB
	
	

	OCNG_RBNote 3
	dB
	
	

	SNR Note 8
	dB
	-0.6
	-4.5
	-12.1
	-1.4
	-5.0
	-12.8

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.3.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all uplink subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240ms after the start of the time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.3_1	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync with 4 Rx antenna ports
7.3.3_1.1	Test purpose
Same as 7.3.3.1.
7.3.3_1.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward that supports 4Rx on all its TDD operating bands.
7.3.3_1.3	Minimum conformance requirements
Same as 7.3.3.3.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.3.
7.3.3_1.4	Test description
Same as 7.3.3.4.
7.3.3_1.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as stated below.
For subtest 1: As Shown in 3GPP TS 36.508 [7] Annex A figure A.75 (without using the faders).
For subtest 2: As Shown in 3GPP TS 36.508 [7] Annex A figure A.76 (without using the faders).
For subtest 3: As Shown in 3GPP TS 36.508 [7] Annex A figure A.75
For subtest 4: As Shown in 3GPP TS 36.508 [7] Annex A figure A.76
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.3_1.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.3_1.4.3.1
5.	There is one cell specified in this test. Cell 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 7.3.3_1.4.1-1: General test parameters for E-UTRAN FDD out-of-sync testing
See Table 7.3.3.4.1-1 with the following changes:
-	Instead of antenna configuration 1x2 use 1x4, instead of 2x2 use 2x4
-	Instead of antenna configuration 1x2 low use 1x4 low, instead of 2x2 low use 2x4 low
7.3.3_1.4.2	Test procedure
Same Test Procedure as in 7.3.3.4.2 with the following changes:
-	Instead of Table 7.3.3.5-1 use Table 7.3.3_1.5-1
-	Instead of Table 7.3.3.5-2 use Table 7.3.3_1.5-2
7.3.3_1.4.3	Message contents
Same as 7.3.3.4.3.
7.3.3_1.5	Test requirement
Table 7.3.3_1.5-1: Cell specific test parameters for E-UTRAN FDD (cell # 1) for out-of-sync radio link monitoring tests # 1 and # 2
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Antenna Configuration
	
	1x4
	2x4

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	OCNG Pattern defined in D.2 (TDD)
	
	OP.2 TDD
	OP2 TDD

	A, B
	
	0
	-3

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR Note 6, Note 7
	dB
	-4.5
	-8.5
	-17.2
	-4.6
	-8.6
	-17.3

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	AWGN
	AWGN

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.3.4-1.
NOTE 9:	The SNR is adjusted for 4Rx as defined in clause 3A.4.1.2.1.



Table 7.3.3_1.5-2: Cell specific test parameters for E-UTRAN FDD (cell # 1) for out-of-sync radio link monitoring tests # 3 and # 4
	Parameter
	Unit
	Test 3
	Test 4

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	1x4 Low
	2x4 Low

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	OCNG Pattern defined in D.1 (TDD)
	
	OP.2 TDD
	OP.2 TDD

	A, B
	
	0
	-3

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1
	dB
	
	

	SNR Note 6, Note 7
	dB
	-0.6
	-4.5
	-15.6
	-1.4
	-5.0
	-16.3

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.3.4-1.
NOTE 9:	The SNR is adjusted for 4Rx as defined in 3A.4.1.2.1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.4	E-UTRAN TDD Radio Link Monitoring Test for In-sync
7.3.4.1	Test purpose
The purpose of this test is to verify that the UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the serving cell. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133 section 7.6.
7.3.4.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 8 and forward.
7.3.4.3	Minimum conformance requirements
When the downlink radio link quality estimated over the last 100 ms period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication to the higher layers within 100 ms Qin evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2. 
The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] section 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.4.
7.3.4.4	Test description
The test consists of 2 subtests with one cell configured; the difference between the subtests is the number of transmitter antennas. Each subtest consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.4.4-1 shows the different time durations and the corresponding variation of the downlink SNR in the active cell to emulate in-sync states.


Figure 7.3.4.4-1: SNR variation for in-sync testing
7.3.4.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	For subtest 1 (one transmitter antenna): Connect the SS (node B emulator) and faders, to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.9.
For subtest 2 (two transmitter antennas): Connect the SS (node B emulator) and faders, to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10.
2.	The general test parameter settings for the different subtest are set up according to Table 7.3.4.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.4.4.3.
6.	There is one cell specified in this test. Cell 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 7.3.4.4.1-1: General test parameters for E-UTRAN TDD in-sync testing
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCFICH/PDCCH/PHICH parameters
	
	R.6 TDD
	R.7 TDD
	As specified in section A.2.2
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.2 TDD
	OP.2 TDD
	As specified in section D.2.2.

	Active cell
	
	Cell 1
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	Correlation Matrix and Antenna Configuration
	
	1x2 Low 
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	n sync transmission parameters
(Note)
	DCI format
	
	1C
	1C
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	2
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 section and Table 7.6.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	4
	

	
	A, B
	
	0
	-3
	

	
	Ratio of PDCCH to RS EPRE
	
	0
	-3
	

	
	Ratio of PCFICH to RS EPRE
	
	4
	1
	

	Out of sync transmission parameters
(Note)
	DCI format
	
	1A
	1A
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	8
	

	
	A, B
	
	0
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	1
	

	DRX
	
	OFF
	OFF
	

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

	T310 timer
	ms
	2000
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	1
	Minimum CQI reporting periodicity

	Propagation channel
	
	ETU 70 Hz
	ETU 70 Hz
	

	T1
	s
	0.5
	0.5
	

	T2
	s
	0.4
	0.4
	

	T3
	s
	1.46
	1.46
	

	T4
	s
	0.4
	0.4
	

	T5
	s
	1
	1
	

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.4.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.4.5-1 for subtest 1 and 2 respectively. Propagation conditions are set according to Annex B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.4.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.4.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.4.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.4.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each uplink subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during from time point A to time point F (420 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.4.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.4.4.3-1: Common Exception messages for
E-UTRAN TDD Radio Link Monitoring Test for in-sync
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.4.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for In-sync
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	 (see Table 7.2.2-1C in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.4.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for in-sync test 1 requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	}
	
	
	



Table 7.3.4.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for in-sync test 2 requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.4.4.3-5: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring Test for in-sync
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.4.5	Test requirement
Table 7.3.4.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for In-sync radio link monitoring tests # 1 and # 2
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	1x2 Low 
	2x2 Low 

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	OCNG Pattern defined in D.2 (TDD)
	
	OP.2 TDD
	OP.2 TDD

	A, B
	
	0
	-3

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 3
	dB
	
	

	OCNG_RBNote 3
	dB
	
	

	SNR Note 8
	dB
	-0.6
	-4.5
	-12.1
	-7.2
	-0.6
	-1.4
	-5.0
	-12.8
	-8.2
	-1.4

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs. 
NOTE 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.4.4-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all uplink subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.4_1	E-UTRAN TDD Radio Link Monitoring Test for In-sync with 4 Rx antenna ports
7.3.4_1.1	Test purpose
Same as 7.3.4.1.
7.3.4_1.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward that supports 4Rx on all its TDD operating bands.
7.3.4_1.3	Minimum conformance requirements
Same as 7.3.4.3.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.4.
7.3.4_1.4	Test description
Same as 7.3.4.4.
7.3.4_1.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	For subtest 1 (one transmitter antenna): Connect the SS (node B emulator) and faders, to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.75.
For subtest 2 (two transmitter antennas): Connect the SS (node B emulator) and faders, to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.76.
2.	The general test parameter settings for the different subtest are set up according to Table 7.3.4_1.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.4_1.4.3.
5.	There is one cell specified in this test. Cell 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 7.3.4_1.4.1-1: General test parameters for E-UTRAN FDD in-sync testing
See Table 7.3.4.4.1 with the following changes:
-	Instead of antenna configuration 1x2 low use 1x4 low, instead of 2x2 low use 2x4 low
7.3.4_1.4.2	Test procedure
Same Test Procedure as in 7.3.4.4.2 with the following changes:
-	Instead of Table 7.3.4.5-1 use Table 7.3.4_1.5-1
7.3.4_1.4.3	Message contents
Same as 7.3.4.4.3.
7.3.4_1.5	Test requirement
Table 7.3.4_1.5-1: Cell specific test parameters for E-UTRAN FDD (cell # 1) for in-sync radio link monitoring tests # 1 and # 2
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	1x4 Low 
	2x4 Low 

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	OCNG Pattern defined in D.1 (TDD)
	
	OP.2 TDD
	OP.2 TDD

	A, B
	
	0
	-3

	PCFICH_RB
	dB
	4
	1

	PDCCH_RA
	dB
	0
	-3

	PDCCH_RB
	dB
	0
	-3

	PBCH_RA
	dB
	0
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 3
	dB
	
	

	OCNG_RBNote 3 
	dB
	
	

	SNR Note 8
	dB
	-0.6
	-4.5
	-15.6
	-10.7
	-0.6
	-1.4
	-5.0
	-16.3
	-11.7
	-1.4

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs. 
NOTE 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.4.4-1.
NOTE 9:	The SNR is adjusted for 4Rx as defined in 3A.4.1.2.1



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.5	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX
7.3.5.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell when DRX is used. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 section 7.6.
7.3.5.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward. Applicability requires support for FGI bit 5.
7.3.5.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period (TEvaluate_Qin_DRX) is specified in 3GPP TS 36.133 [4] Table 7.6.2.2-1 will be used. 
When the downlink radio link quality estimated over the last TEvaluate_Qout_DRX [s] period becomes worse than the threshold Qout, Layer 1 of the UE shall send out-of-sync indication to the higher layers within TEvaluate_Qout_DRX [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2. 
When the downlink radio link quality estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length).
Upon start of T310 timer as specified in section 5.3.11 in 3GPP TS 36.331, 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 of T310 timer.
The transmitter power shall be turned off within 40 ms after expiry of T310 counter as specified in 3GPP TS 36.331 [5] section 5.3.11.
Table 7.3.5.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX  and TEvaluate_Qin_DRX  (s) (DRX cycles)

	≤0.04
	Note (20)

	0.04 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.5.
7.3.5.4	Test description
The test consists of two subtests with one cell configured; the difference between the subtests is the DRX cycle length, number of transmit antennas and the propagation conditions. Each subtest consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.5.4-1 shows the three different time durations and the corresponding variation of the downlink SNR in the active cell to emulate out-of-sync states.


Figure 7.3.5.4-1: SNR variation for out-of-sync testing in DRX
7.3.5.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as stated below.
For subtest 1: As Shown in 3GPP TS 36.508 [7] Annex A figure A.10
For subtest 2: As Shown in 3GPP TS 36.508 [7] Annex A figure A.9 (without using the faders)
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.5.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.5.4.3
5.	There is one cell specified in this test. Cell 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 7.3.5.4.1-1: General test parameters for E-UTRAN FDD out-of-sync in DRX testing
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCFICH/PDCCH/PHICH parameters
	
	R.7 FDD
	R.6 FDD
	As specified in section A.2.1.
None of the PDCCH are intended for the UE under test

	OCNG parameters 
	
	OP.2 FDD
	OP.2 FDD
	As specified in section D.1.2.

	Active cell
	
	Cell 1
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	1x2
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] in section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	8
	

	
	A, B
	
	-3
	0
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	4
	

	DRX cycle 
	ms
	40
	1280
	See Table 7.3.5.5-2

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

	T310 timer
	ms
	0
	0
	T310 is disabled

	T311 timer
	ms
	1000
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213 [8]. 

	CQI reporting periodicity
	ms
	2
	2
	Minimum CQI reporting periodicity

	Propagation channel
	
	ETU 70 Hz
	AWGN
	.

	T1
	s
	4
	32
	

	T2
	s
	1.6
	12.8
	

	T3
	s
	1.8
	13
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.5.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.5.5-1 for subtest 1 and 2. Propagation conditions are set according to Annex B clause B.2.2 for subtests 1 and according to B.1.1 for subtests 2. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.5.5-1 for subtests 1 and 2. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.5.5-1 for subtests 1 and 2. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in the On-duration part of every DRX cycle in the subframe according the configured CQI reporting mode (PUCCH 1-0) during the period from time point A to time point B; and
b)	For subtest 1: does not detect any uplink power higher than -48.5 dBm from time point C (900 ms after the start of T3) until T3 expires,
For subtest 2: does not detect any uplink power higher than -48.5 dBm from time point C (6500 ms after the start of T3) until T3 expires,

the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.5.5-1 for subtests 1 and 2.  
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.5.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.5.4.3-1: Common Exception messages for E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.5.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.5.4.3-3: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX, subtest #1 requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.5.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX, subtest #2 requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf1280 typical value in real network for best-effort services.
	

	        sf1280
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.5.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX, subtest #1 and #2 requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.5.4.3-6: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX, subtest #1 requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.5.4.3-7: SchedulingRequest-Config-DEFAULT: Additional  E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX, subtest #1 and #2 requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.5.5	Test requirement
Table 7.3.5.5-1: Cell specific test parameters for E-UTRAN FDD (cell # 1) for out-of-sync radio link monitoring subtests #1 and # 2
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	1x2

	OCNG Pattern defined in D.1 (FDD)
	
	OP.2 FDD
	OP.2 FDD

	A, B
	
	-3
	0

	PCFICH_RB
	dB
	1
	4

	PDCCH_RA
	dB
	-3
	0

	PDCCH_RB
	dB
	-3
	0

	PBCH_RA
	dB
	-3
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1 
	dB
	
	

	SNRNote 6
	dB
	-1.4
	-5.3
	-13.1
	-4.1
	-8.9
	-14.1

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	AWGN

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.5.4-1.



Table 7.3.5.5-2: DRX-Configuration for E-UTRAN FDD Radio Link Monitoring out-of-sync in DRX test
	Field
	Test1
	Test2
	Comment

	
	Value
	Value
	

	onDurationTimer
	psf2
	psf2
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf40
	sf1280
	

	shortDRX
	disable
	disable
	



Table 7.3.5.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD Radio Link Monitoring out-of-sync in DRX test
	Field
	Test1
	Test2
	Comment

	
	Value
	Value
	

	TimeAlignmentTimer
	infinity
	infinity
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	sr-ConfigIndex
	0
	0
	For further information see section 6.3.2 in 3GPP TS 36.331 and section10.1 in 3GPP TS 36.213 [8].



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
In subtest 1 and subtest 2 during the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according the configured CQI reporting mode (PUCCH 1-0).
In subtest 1 the UE shall stop transmitting uplink signal no later than time point C (duration D1 = 900 ms after the start of time duration T3).
In subtest 2 the UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6500 ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.5_1	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX with 4 Rx antenna ports
7.3.5_1.1	Test purpose
Same as 7.3.5.1.
7.3.5_1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward that supports 4Rx on all its FDD operating bands. Applicability requires support for FGI bit 5.
7.3.5_1.3	Minimum conformance requirements
Same as 7.3.5.3.
7.3.5_1.4	Test description
Same as 7.3.5.4.
7.3.5_1.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as stated below.
For subtest 1:As Shown in 3GPP TS 36.508 [7] Annex A figure A.75.
For subtest 2: As Shown in 3GPP TS 36.508 [7] Annex A figure A.75 (without using the faders).
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.5_1.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.5_1.4.3.1
5.	There is one cell specified in this test. Cell 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 7.3.5_1.4.1-1: General test parameters for E-UTRAN FDD out-of-sync testing
See Table 7.3.5.4.1-1 with the following changes:
-	Instead of antenna configuration 1x2 use 1x4, instead of 2x2 low use 2x4 low
7.3.5_1.4.2	Test procedure
Same Test Procedure as in 7.3.5.4.2 with the following changes:
-	Instead of Table 7.3.5.5-1 use Table 7.3.5_1.5-1
-	Instead of Table 7.3.5.5-2 use Table 7.3.5_1.5-2
7.3.5_1.4.3	Message contents
Same as 7.3.5.4.3.
7.3.5_1.5	Test requirement
Table 7.3.5_1.5-1: Cell specific test parameters for E-UTRAN FDD (cell # 1) for out-of-sync radio link monitoring subtests #1 and # 2
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x4 Low
	1x4

	OCNG Pattern defined in D.1 (FDD)
	
	OP.2 FDD
	OP.2 FDD

	A, B
	
	-3
	0

	PCFICH_RB
	dB
	1
	4

	PDCCH_RA
	dB
	-3
	0

	PDCCH_RB
	dB
	-3
	0

	PBCH_RA
	dB
	-3
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1 
	dB
	
	

	SNRNote 6, Note 7
	dB
	-1.4
	-5.3
	-16.6
	-4.1
	-8.9
	-17.6

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	AWGN

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.5.4-1.
NOTE 7:	The SNR is adjusted for 4Rx as defined in 3A.4.1.2.1



Table 7.3.5_1.5-2: DRX-Configuration for E-UTRAN FDD Radio Link Monitoring out-of-sync in DRX test
	Field
	Test1
	Test2
	Comment

	
	Value
	Value
	

	onDurationTimer
	psf2
	psf2
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf40
	sf1280
	

	shortDRX
	disable
	disable
	



Table 7.3.5_1.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD Radio Link Monitoring out-of-sync in DRX test
	Field
	Test1
	Test2
	Comment

	
	Value
	Value
	

	TimeAlignmentTimer
	infinity
	infinity
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	sr-ConfigIndex
	0
	0
	For further information see section 6.3.2 in 3GPP TS 36.331 and section10.1 in 3GPP TS 36.213 [8].



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
In subtest 1 and subtest 2 during the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according the configured CQI reporting mode (PUCCH 1-0).
In subtest 1 the UE shall stop transmitting uplink signal no later than time point C (duration D1 = 900 ms after the start of time duration T3).
In subtest 2 the UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6500 ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.6	E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX
7.3.6.1	Test purpose
The purpose of this test is to verify that the UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the serving cell when DRX is used. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 section 7.6.
7.3.6.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward. Applicability requires support for FGI bit 5.
7.3.6.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and  the Qin evaluation period  (TEvaluate_Qin_DRX) is  specified in 3GPP TS 36.133 [4] Table 7.6.2.2-1 will be used. 
When the downlink radio link quality estimated over the last TEvaluate_Qout_DRX [s] period becomes worse than the threshold Qout, Layer 1 of the UE shall send out-of-sync indication to the higher layers within TEvaluate_Qout_DRX [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2. 
When the downlink radio link quality estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length).
Upon start of T310 timer as specified in section 5.3.11 in 3GPP TS 36.331, 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 of T310 timer.
The transmitter power shall be turned off within 40 ms after expiry of T310 counter as specified in 3GPP TS 36.331 [5] section 5.3.11. 
Table 7.3.6.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX  and TEvaluate_Qin_DRX  (s) (DRX cycles)

	≤0.04
	Note (20)

	0.04 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.6.
7.3.6.4	Test description
The test consists of one subtest with one cell configured. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.6.4-1 shows the different time durations and the corresponding variation of the downlink SNR in the active cell to emulate in-sync states.


Figure 7.3.6.4-1: SNR variation for in-sync testing in DRX
7.3.6.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise source to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.18.
2.	The general test parameter settings for the test is set up according to Table 7.3.6.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.6.4.3
5.	There is one cell specified in this test. Cell 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 7.3.6.4.1-1: General test parameters for E-UTRAN FDD in-sync in DRX testing
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.6 FDD
	As specified in section A.2.1.
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.2 FDD
	As specified in section D.1.2.

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Configuration
	
	1x2
	

	In sync transmission parameters
(Note)
	DCI format
	
	1C
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] in section and Table 7.6.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	
	0
	

	
	Ratio of PCFICH to RS EPRE
	
	4
	

	Out of sync transmission parameters
(Note)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] in section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	

	DRX cycle
	ms
	40
	See Table 7.3.6.5-2

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213 [8]. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	Propagation channel
	
	AWGN
	

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.6.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.6.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.6.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.6.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.6.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.6.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in the On-duration part of every DRX cycle in the subframe according the configured CQI reporting mode (PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	Repeat steps 2-7 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.6.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions: 
Table 7.3.6.4.3-1: Common Exception messages for E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.6.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.6.4.3-3: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring test for In-sync in DRX requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.6.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring test for In-sync in DRX requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig 
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.6.4.3-5: SchedulingRequest-Config-DEFAULT: Additional  E-UTRAN FDD Radio Link Monitoring test for In-sync in DRX requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.6.5	Test requirement
Table 7.3.6.5-1: Cell specific test parameters for E-UTRAN FDD (cell # 1) for In-sync radio link monitoring test
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Antenna Configuration
	
	1x2

	OCNG Pattern defined in D.1 (FDD) 
	
	OP.2 FDD

	A, B
	
	0

	PCFICH_RB
	dB
	4

	PDCCH_RA
	dB
	0

	PDCCH_RB
	dB
	0

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_R	BNote1 
	dB
	

	SNR Note 6
	dB
	-4.1
	-8.9
	-14.1
	-9.3
	-4.1

	

	dBm/15 kHz
	-98

	Propagation condition
	
	AWGN

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, SNR3, SNR4  and SNR5 respectively in figure 7.3.6.4-1.



Table 7.3.6.5-2: DRX-Configuration for E-UTRAN FDD Radio Link Monitoring in-sync in DRX test
	Field
	Value
	Comment

	onDurationTimer
	psf2
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf40
	

	shortDRX
	disable
	



Table 7.3.6.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD Radio Link Monitoring in-sync in DRX test
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	sr-ConfigIndex
	0
	For further information see section 6.3.2 in 3GPP TS 36.331 [8] and section10.1 in 3GPP TS 36.213 [8].



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.6_1	E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX with 4 Rx antenna ports
7.3.6_1.1	Test purpose
Same as 7.3.6.1.
7.3.6_1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward that supports 4Rx on all its FDD operating bands. Applicability requires support for FGI bit 5.
7.3.6_1.3	Minimum conformance requirements
Same as 7.3.6.3.
7.3.6_1.4	Test description
Same as 7.3.6.4.
7.3.6_1.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise source to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.75 (without using the faders).
2.	The general test parameter settings for the test is set up according to Table 7.3.6_1.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.6_1.4.3
5.	There is one cell specified in this test. Cell 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 7.3.6_1.4.1-1: General test parameters for E-UTRAN FDD out-of-sync testing
See Table 7.3.6.4.1-1 with the following changes:
-	Instead of antenna configuration 1x2 use 1x4.
7.3.6_1.4.2	Test procedure
Same Test Procedure as in 7.3.6.4.2 with the following changes:
-	Instead of Table 7.3.6.5-1 use Table 7.3.6_1.5-1
7.3.6_1.4.3	Message contents
Same as 7.3.6.4.3.
7.3.6_1.5	Test requirement
Table 7.3.6_1.5-1: Cell specific test parameters for E-UTRAN FDD (cell # 1) for In-sync radio link monitoring test
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Antenna Configuration
	
	1x4

	OCNG Pattern defined in D.1 (FDD) 
	
	OP.2 FDD

	A, B
	
	0

	PCFICH_RB
	dB
	4

	PDCCH_RA
	dB
	0

	PDCCH_RB
	dB
	0

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_R	BNote1 
	dB
	

	SNR Note 6, Note 7
	dB
	-4.1
	-8.9
	-17.6
	-12.8
	-4.1

	

	dBm/15 kHz
	-98

	Propagation condition
	
	AWGN

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, SNR3, SNR4  and SNR5 respectively in figure 7.3.6.4-1.
NOTE 7:	The SNR is adjusted for 4Rx as defined in 3A.4.1.2.1.



Table 7.3.6_1.5-2: DRX-Configuration for E-UTRAN FDD Radio Link Monitoring in-sync in DRX test
	Field
	Value
	Comment

	onDurationTimer
	psf2
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf40
	

	shortDRX
	disable
	



Table 7.3.6_1.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD Radio Link Monitoring in-sync in DRX test
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	sr-ConfigIndex
	0
	For further information see section 6.3.2 in 3GPP TS 36.331 [8] and section10.1 in 3GPP TS 36.213 [8].



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power: 
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.7	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX
7.3.7.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell when DRX is used. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133 section 7.6.
7.3.7.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 8 and forward. Applicability requires support for FGI bit 5.
7.3.7.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and  the Qin evaluation period  (TEvaluate_Qin_DRX) is  specified in 3GPP TS 36.133 [4] Table 7.6.2.2-1 will be used.
When the downlink radio link quality estimated over the last TEvaluate_Qout_DRX [s] period becomes worse than the threshold Qout, Layer 1 of the UE shall send out-of-sync indication to the higher layers within TEvaluate_Qout_DRX [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331.
When the downlink radio link quality estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331.
The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length).
Upon start of T310 timer as specified in section 5.3.11 in 3GPP 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 of T310 timer.
The transmitter power shall be turned off within 40 ms after expiry of T310 counter as specified in 3GPP TS 36.331 [5] section 5.3.11.
Table 7.3.7.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX  and TEvaluate_Qin_DRX  (s) (DRX cycles)

	≤0.04
	Note (20)

	0.04 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.7.
7.3.7.4	Test description
The test consists of two subtests with one cell configured; the difference between the subtests is the DRX cycle length, number of transmit antennas and the propagation conditions. Each subtest consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.7.4-1 shows the three different time durations and the corresponding variation of the downlink SNR in the active cell to emulate out-of-sync states.


Figure 7.3.7.4-1: SNR variation for out-of-sync testing in DRX
7.3.7.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as stated below.
For subtest 1: As Shown in 3GPP TS 36.508 [7] Annex A figure A.10
For subtest 2: As Shown in 3GPP TS 36.508 [7] Annex A figure A.9 (without using the faders)
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.7.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.7.4.3
5.	There is one cell specified in this test. Cell 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 7.3.7.4.1-1: General test parameters for E-UTRAN TDD out-of-sync in DRX testing
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCFICH/PDCCH/PHICH parameters
	
	R.7 TDD
	R.6 TDD
	As specified in section A.2.2.
None of the PDCCH are intended for the UE under test

	OCNG parameters 
	
	OP.2 TDD
	OP.2 TDD
	As specified in section D.2.2.

	Active cell
	
	Cell 1
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	1x2
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] in section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	8
	

	
	A, B
	
	-3
	0
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	4
	

	DRX cycle 
	ms
	40 
	1280
	See Table 7.3.7.5-2

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

	T310 timer
	ms
	0
	0
	T310 is disabled

	T311 timer
	ms
	1000
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213 [8]. 

	CQI reporting periodicity
	ms
	1
	1
	Minimum CQI reporting periodicity

	Propagation channel
	
	ETU 70 Hz
	AWGN
	.

	T1
	s
	4
	32
	

	T2
	s
	1.6
	12.8
	

	T3
	s
	1.8
	13
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.7.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.7.5-1 for subtest 1 and 2. Propagation conditions are set according to Annex B clause B.2.2 for subtests 1 and according to B.1.1 for subtests 2. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.7.5-1 for subtests 1 and 2. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.7.5-1 for subtests 1 and 2. T3 starts.
5.	If the SS:
a) detects uplink power equal to or higher than -39 dBm in the On-duration part of every DRX cycle in the uplink subframe according the configured CQI reporting mode (PUCCH 1-0) during the period from time point A to time point B; and
b)	For subtest 1: does not detect any uplink power higher than -48.5 dBm from time point C (900 ms after the start of T3) until T3 expires,
For subtest 2: does not detect any uplink power higher than -48.5 dBm from time point C (6500 ms after the start of T3) until T3 expires,

the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.7.5-1 for subtests 1 and 2.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.7.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.7.4.3-1: Common Exception messages for E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.7.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1C in 3GPP TS 36.213 [8])
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213 [8])
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.7.4.3-3: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring test for Out-of-sync in DRX, subtest #1 requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	2
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.7.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring test for Out-of-sync in DRX, subtest #2 requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_DRX_L

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf1280 typical value in real network for best-effort services.
	

	        sf1280
	2
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.7.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for Out-of-sync in DRX, subtest #1 and #2 requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig 
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.7.4.3-6: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for Out-of-sync in DRX, subtest #1 requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.7.4.3-7: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for Out-of-sync in DRX, subtest #1 and #2 requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	2
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.7.5	Test requirement
Table 7.3.7.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for out-of-sync radio link monitoring subtests #1 and # 2
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	1x2

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	OCNG Pattern defined in D.2 (TDD) 
	
	OP.2 TDD
	OP.2 TDD

	A, B
	
	-3
	0

	PCFICH_RB
	dB
	1
	4

	PDCCH_RA
	dB
	-3
	0

	PDCCH_RB
	dB
	-3
	0

	PBCH_RA
	dB
	-3
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1 
	dB
	
	

	SNR Note 8
	dB
	-1.4
	-5.0
	-12.8
	-4.5
	-8.5
	-13.7

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	AWGN

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211 [9].
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211 [9].
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs. 
NOTE 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.7.4-1.



Table 7.3.7.5-2: DRX-Configuration for E-UTRAN TDD Radio Link Monitoring out-of-sync in DRX test
	Field
	Test1
	Test2
	Comment

	
	Value
	Value
	

	onDurationTimer
	psf2
	psf2
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf40
	sf1280
	

	shortDRX
	disable
	Disable
	



Table 7.3.7.5-3: TimeAlignmentTimer -Configuration for E-UTRAN TDD Radio Link Monitoring out-of-sync in DRX test
	Field
	Test1
	Test2
	Comment

	
	Value
	Value
	

	TimeAlignmentTimer
	infinity
	infinity
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	sr-ConfigIndex
	2
	2
	For further information see section 6.3.2 in 3GPP TS 36.331 [5] and section10.1 in 3GPP TS 36.213 [8].



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
In subtest 1 and subtest 2 during the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the uplink subframe according to the configured CQI reporting mode (PUCCH 1-0).
In subtest 1 the UE shall stop transmitting uplink signal no later than time point C (duration D1 = 900 ms after the start of time duration T3).
In subtest 2 the UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6500 ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.7_1	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX with 4 Rx antenna ports
7.3.7_1.1	Test purpose
Same as 7.3.7.1.
7.3.7_1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward that supports 4Rx on all its TDD operating bands. Applicability requires support for FGI bit 5.
7.3.7_1.3	Minimum conformance requirements
Same as 7.3.7.3.
7.3.7_1.4	Test description
Same as 7.3.7.4.
7.3.7_1.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise source or faders to the UE antenna connectors as stated below:
For subtest 1: As Shown in 3GPP TS 36.508 [7] Annex A figure A.76
For subtest 2: As Shown in 3GPP TS 36.508 [7] Annex A figure A.75 (without using the faders)
2.	The general test parameter settings for the test is set up according to Table 7.3.7_1.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.7_1.4.3
5.	There is one cell specified in this test. Cell 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 7.3.7_1.4.1-1: General test parameters for E-UTRAN FDD out-of-sync testing
See Table 7.3.7.4.1-1 with the following changes:
-	Instead of antenna configuration 2x2 low use 2x4 low.
-	Instead of antenna configuration 1x2 use 1x4.
7.3.7_1.4.2	Test procedure
Same Test Procedure as in 7.3.7.4.2 with the following changes:
-	Instead of Table 7.3.7.5-1 use Table 7.3.7_1.5-1
7.3.7_1.4.3	Message contents
Same as 7.3.7.4.3.
7.3.7_1.5	Test requirement
Table 7.3.7_1.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for out-of-sync radio link monitoring subtests #1 and # 2
	Parameter
	Unit
	Test 1
	Test 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x4 Low 
	1x4

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	OCNG Pattern defined in D.2 (TDD) 
	
	OP.2 TDD
	OP.2 TDD

	A, B
	
	-3
	0

	PCFICH_RB
	dB
	1
	4

	PDCCH_RA
	dB
	-3
	0

	PDCCH_RB
	dB
	-3
	0

	PBCH_RA
	dB
	-3
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1 
	dB
	
	

	SNR Note 8, Note 9
	dB
	-1.4
	-5.0
	-16.3
	-4.5
	-8.5
	-17.2

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	AWGN

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211 [9].
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211 [9].
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs. 
NOTE 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.7.4-1.
NOTE 9:	The SNR is adjusted for 4Rx as defined in 3A.4.1.2.1



Table 7.3.7_1.5-2: DRX-Configuration for E-UTRAN TDD Radio Link Monitoring out-of-sync in DRX test
	Field
	Test1
	Test2
	Comment

	
	Value
	Value
	

	onDurationTimer
	psf2
	psf2
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf40
	sf1280
	

	shortDRX
	disable
	Disable
	



Table 7.3.7_1.5-3: TimeAlignmentTimer -Configuration for E-UTRAN TDD Radio Link Monitoring out-of-sync in DRX test
	Field
	Test1
	Test2
	Comment

	
	Value
	Value
	

	TimeAlignmentTimer
	infinity
	infinity
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	sr-ConfigIndex
	2
	2
	For further information see section 6.3.2 in 3GPP TS 36.331 [5] and section10.1 in 3GPP TS 36.213 [8].



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
In subtest 1 and subtest 2 during the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the uplink subframe according to the configured CQI reporting mode (PUCCH 1-0).
In subtest 1 the UE shall stop transmitting uplink signal no later than time point C (duration D1 = 900 ms after the start of time duration T3).
In subtest 2 the UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6500 ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.8	E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX
7.3.8.1	Test purpose
The purpose of this test is to verify that the UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the serving cell when DRX is used. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133 section 7.6.
7.3.8.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 8 and forward. Applicability requires support for FGI bit 5.
7.3.8.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and  the Qin evaluation period  (TEvaluate_Qin_DRX) is  specified in 3GPP TS 36.133 [4] Table 7.6.2.2-1 will be used. 
When the downlink radio link quality estimated over the last TEvaluate_Qout_DRX [s] period becomes worse than the threshold Qout, Layer 1 of the UE shall send out-of-sync indication to the higher layers within TEvaluate_Qout_DRX [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2. 
When the downlink radio link quality estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331.
The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length).
Upon start of T310 timer as specified in section 5.3.11 in 3GPP 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 of T310 timer.
The transmitter power shall be turned off within 40 ms after expiry of T310 counter as specified in 3GPP TS 36.331 [5] section 5.3.11. 
Table 7.3.8.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX  and TEvaluate_Qin_DRX  (s) (DRX cycles)

	≤0.04
	   Note (20)

	0.04 < DRX cycle ≤ 0.64
	   Note  (10)

	0.64 < DRX cycle ≤ 2.56
	Note  (5)

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



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 7.6.2 and A.7.3.8.
7.3.8.4	Test description
The test consists of one subtest with one cell configured. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.8.4-1 shows the different time durations and the corresponding variation of the downlink SNR in the active cell to emulate in-sync states.


Figure 7.3.8.4-1: SNR variation for in-sync testing in DRX
7.3.8.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1	 Connect the SS (node B emulator) and AWGN noise source to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.18.
2.	The general test parameter settings for the test is set up according to Table 7.3.8.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.8.4.3
5.	There is one cell specified in this test. Cell 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 7.3.8.4.1-1: General test parameters for E-UTRAN TDD in-sync in DRX testing
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.6 TDD
	As specified in section A.2.2.
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.2 TDD
	As specified in section D.2.2.

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Antenna Configuration
	
	1x2
	

	In sync transmission parameters
(Note)
	DCI format
	
	1C
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] in section and Table 7.6.1-2 respectively.

	
	Aggregation level
	CCE
	4
	

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	
	0
	

	
	Ratio of PCFICH to RS EPRE
	
	4
	

	Out of sync transmission parameters
(Note)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] in section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	

	DRX cycle
	ms
	40
	See Table 7.3.8.5-2

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213 [8]. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	Propagation channel
	
	AWGN
	

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.8.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.8.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.8.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.8.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.8.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.8.5-1. T5 starts.
7.	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 according the configured CQI reporting mode (PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	Repeat steps 2-7 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.8.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions: 
Table 7.3.8.4.3-1: Common Exception messages for E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.8.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1C in 3GPP TS 36.213 [8])
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213 [8])
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.8.4.3-3: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	2
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.8.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig 
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.8.4.3-5: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX requirement
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	2
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.8.5	Test requirement
Table 7.3.8.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for In-sync radio link monitoring test
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Antenna Configuration
	
	1x2

	Special subframe configurationNote1
	
	6

	Uplink-downlink configurationNote2
	
	1

	OCNG Pattern defined in D.2 (TDD)
	
	OP.2 TDD

	A, B
	
	0

	PCFICH_RB
	dB
	4

	PDCCH_RA
	dB
	0

	PDCCH_RB
	dB
	0

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_R	BNote1 
	dB
	

	SNR Note 8
	dB
	-4.5
	-8.5
	-13.7
	-9.7
	-4.5

	

	dBm/15 kHz
	-98

	Propagation condition
	
	AWGN

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211 [9].
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211 [9].
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs. 
NOTE 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.8.4-1.



Table 7.3.8.5-2: DRX-Configuration for E-UTRAN TDD Radio Link Monitoring in-sync in DRX test
	Field
	Value
	Comment

	onDurationTimer
	psf2
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf40
	

	shortDRX
	disable
	



Table 7.3.8.5-3: TimeAlignmentTimer -Configuration for E-UTRAN TDD Radio Link Monitoring in-sync in DRX test
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	sr-ConfigIndex
	2
	For further information see section 6.3.2 in 3GPP TS 36.331 [5] and section10.1 in 3GPP TS 36.213 [8].



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the uplink subframe according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.8_1	E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX with 4 Rx antenna ports
7.3.8_1.1	Test purpose
Same as 7.3.8.1.
7.3.8_1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward that supports 4Rx on all its TDD operating bands. Applicability requires support for FGI bit 5.
7.3.8_1.3	Minimum conformance requirements
Same as 7.3.8.3.
7.3.8_1.4	Test description
Same as 7.3.8.4.
7.3.8_1.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise source or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.75 (without using the faders).
2.	The general test parameter settings for the test is set up according to Table 7.3.7_1.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.7_1.4.3
5.	There is one cell specified in this test. Cell 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 7.3.8_1.4.1-1: General test parameters for E-UTRAN FDD out-of-sync testing
See Table 7.3.8.4.1-1 with the following changes:
-	Instead of antenna configuration 1x2 use 1x4.
7.3.8_1.4.2	Test procedure
Same Test Procedure as in 7.3.8.4.2 with the following changes:
-	Instead of Table 7.3.8.5-1 use Table 7.3.8_1.5-1.
7.3.8_1.4.3	Message contents
Same as 7.3.8.4.3.
7.3.8_1.5	Test requirement
Table 7.3.8_1.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for In-sync radio link monitoring test
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Antenna Configuration
	
	1x4

	Special subframe configurationNote1
	
	6

	Uplink-downlink configurationNote2
	
	1

	OCNG Pattern defined in D.2 (TDD)
	
	OP.2 TDD

	A, B
	
	0

	PCFICH_RB
	dB
	4

	PDCCH_RA
	dB
	0

	PDCCH_RB
	dB
	0

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_R	BNote1 
	dB
	

	SNR Note 8, Note 9
	dB
	-4.5
	-8.5
	-17.2
	-13.2
	-4.5

	

	dBm/15 kHz
	-98

	Propagation condition
	
	AWGN

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211 [9].
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211 [9].
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs. 
NOTE 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.8.4-1.
NOTE 9:	The SNR is adjusted for 4Rx as defined in 3A.4.1.2.1.



Table 7.3.8_1.5-2: DRX-Configuration for E-UTRAN TDD Radio Link Monitoring in-sync in DRX test
	Field
	Value
	Comment

	onDurationTimer
	psf2
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf40
	

	shortDRX
	disable
	



Table 7.3.8_1.5-3: TimeAlignmentTimer -Configuration for E-UTRAN TDD Radio Link Monitoring in-sync in DRX test
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in section 6.3.2 in 3GPP TS 36.331 [5]

	sr-ConfigIndex
	2
	For further information see section 6.3.2 in 3GPP TS 36.331 [5] and section10.1 in 3GPP TS 36.213 [8].



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the uplink subframe according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
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)
7.3.9.1	Test purpose
To verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell under time domain measurement resource restriction.
7.3.9.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward. Applicability requires support for FGI bit 115.
7.3.9.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200 ms Qout evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2.1 and A.7.3.9.
7.3.9.4	Test description
There are two E-UTRA cells in the test on the same RF channel. Cell 1 is the serving victim cell and Cell 2 is the neighbour aggressor cell. Non-MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode. 
The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.9.4-1 shows the variation of the downlink SNR in the serving cell (Cell 1) to emulate out-of-sync states.
[image: ]
Figure 7.3.9.4-1 SNR variation in the serving cell for out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS
7.3.9.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.40
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.9.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.9.4.3
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.9.4.1-1: General test parameters for E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.9.FDD
	As specified in section A.2.1.
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.6 FDD
	As specified in section D.1.6.

	Serving cell (PCell)
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	Neighbour cell
	
	Cell 2
	Aggressor cell on E-UTRA RF channel number 1

	Neighbour cell ABS configuration
	
	Non-MBSFN  ABS
	As defined in Table C.3.1.1.2-1

	CP length
	
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213.

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	Time offset between cells
	s
	3
	Synchronous cells

	T1
	s
	1
	

	T2
	s
	0.4
	

	T3
	s
	0.5
	

	Physical cell ID PCI
	
	(PCIcell1-PCIcell2 )mod3 != 0
	Cell IDs are chosen such that CRS from cells 1 and 2 do not overlap in frequency

	ABS pattern
	
	'1000000010000000100000001000000010000000'
	FDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. Configured in Cell 2.
The first/leftmost bit corresponds to the PCell subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (40) divided by 10. No MBSFN subframes are configured in the ABS subframes.

	Time domain measurement resource restriction pattern
	
	'1000000010000000100000001000000010000000'
	Time domain measurement resource restriction pattern for serving cell measurement signalled to the UE in message measSubframePattern PCell -r10 as defined in 3GPP TS 36.331, clause 6.3.2.

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel



7.3.9.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms. 
Non-MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured by higher layers with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The patterns shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters for both Cell 1 and Cell 2 according to T1 in Table 7.3.9.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.9.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.9.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (240 ms after the start of T3) until T3 expires,

the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR values to T1 as specified in Table 7.3.9.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.9.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.9.4.3-1: Common Exception messages for E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1
Table H.2.7-1
Table H.2.7-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.9.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.9.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.9.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.9.4.3-5: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	'1000000010000000100000001000000010000000'
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.9.4.3-6: SystemInformationBlockType1 : Additional E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.2  Table 4.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-35 (-70 dBm)
	
	Cell 2

	  }
	
	
	



7.3.9.5	Test requirements
Table 7.3.9.5-1: Cell specific test requirement parameters for E-UTRAN FDD for out-of-sync radio link monitoring under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	2x2 Low 

	OCNG Pattern defined in D.1.6 (FDD)
	
	OP.6 FDD
	OP.6 FDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.2-1.

	PDCCH_RA
	dB
	1
	

	PDCCH_RB
	dB
	1
	

	PBCH_RA
	dB
	-3
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1 
	dB
	
	

	SNR Note 6
	dB
	-0.4
	-4.5
	-13.3
	4.8
	4.8
	5.2

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 30
	ETU 30

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal quality, signal-to-interference-plus-noise ratio, on the CRS REs.
NOTE 6:	The SNR in the restricted measurement subframes during time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.9.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240 ms after the start of time duration T3). 
The uplink signal is verified on the basis of the UE output power: 
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal. 
The rate of correct events observed during repeated tests shall be at least 90%.
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)
7.3.10.1	Test purpose
To verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell under time domain measurement resource restriction.
7.3.10.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward. Applicability requires support for FGI bit 115.
7.3.10.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200 ms Qout evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2.1 and A.7.3.10.
7.3.10.4	Test description
There are two E-UTRA cells in the test on the same RF channel. Cell 1 is the serving victim cell and Cell 2 is the neighbour aggressor cell. Non-MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode. 
The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.10.4-1 shows the variation of the downlink SNR in the serving cell (Cell 1) to emulate out-of-sync states. 
[image: ]
Figure 7.3.10.4-1 SNR variation in the serving cell for out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS
7.3.10.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.40
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.10.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.10.4.3
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.10.4.1-1: General test parameters for E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.9 TDD
	As specified in section A.2.2.
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.2 TDD
	As specified in section D.2.2.

	Serving cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell 2 is the aggressor cell on E-UTRA RF channel number 1

	Neighbour cell ABS configuration
	
	Non-MBSFN ABS
	As defined in Table C.3.1.1.2-1

	CP length
	
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	Physical cell ID PCI
	
	(PCIcell1-PCIcell2 )mod3 != 0
	Cell IDs are chosen such that CRS from cells 1 and 2 do not overlap in frequency.

	ABS pattern
	
	10000000001000000000
	TDD ABS Pattern Info IE is configured in Cell 2 as defined in section 9.2.54 in 3GPP TS 36.423 [28].
The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (20) divided by 10. No MBSFN subframes are configured in the ABS subframes.

	Time domain measurement resource restriction pattern
	
	10000000001000000000
	MeasSubframePattern IE is configured in UE for serving cell measurement as defined in section 6.3.6 in 3GPP TS 36.331.

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	Time offset between cells
	s
	3 
	

	Propagation channel
	
	ETU30
	

	T1
	s
	1
	

	T2
	s
	0.4
	

	T3
	s
	0.5
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.10.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms. 
Non-MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured by higher layers with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The patterns shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters for both Cell 1 and Cell 2 according to T1 in Table 7.3.10.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.10.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.10.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (240 ms after the start of T3) until T3 expires,

the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR values to T1 as specified in Table 7.3.10.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.10.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.10.4.3-1: Common Exception messages for E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.10.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1C in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.10.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.10.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.10.4.3-5: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10
	
	
	

	           subframeConfig1-5-r10
	'10000000001000000000'
	BIT STRING (SIZE (20))
	

	
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.10.4.3-6: SystemInformationBlockType1 : Additional E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.2  Table 4.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-35 (-70 dBm)
	
	Cell 2

	  }
	
	
	



7.3.10.5	Test requirements
Table 7.3.10.5-1: Cell specific test requirement parameters for E-UTRAN TDD for out-of-sync radio link monitoring under time domain measurement resource restriction with non-MBSFN ABS (eICIC)
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low 

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	OCNG Pattern defined in D.2.2 (TDD) 
	
	OP.2 TDD
	OP.2 TDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.2-1.

	PDCCH_RA
	dB
	1
	

	PDCCH_RB
	dB
	1
	

	PBCH_RA
	dB
	-3
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 3
	dB
	
	

	OCNG_RBNote 3 
	dB
	
	

	SNR Note 8
	dB
	-0.4
	-4.5
	-13.3
	4.8
	4.8
	5.2

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU30
	ETU30

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2: 	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8:	The SNR in time periods T1, T2 and T3 of active cell is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.10.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all uplink subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240 ms after the start of the time duration T3). 
The uplink signal is verified on the basis of the UE output power: 
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.11	E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with Non MBSFN ABS (eICIC)
7.3.11.1	Test purpose
To verify that the UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the serving cell.
7.3.11.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward. Applicability requires support for FGI bit 115.
7.3.11.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2.1 and A.7.3.11.
7.3.11.4	Test description
There are two E-UTRA cells in the test on the same RF channel. Cell 1 is the serving victim cell and Cell 2 is the neighbour aggressor cell. Non-MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode. 
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.11.4-1 shows the variation of the downlink SNR in the serving cell (Cell 1) to emulate in-sync states.


Figure 7.3.11.4-1 SNR variation in the serving cell for in-sync testing under time domain measurement resource restriction with non-MBSFN ABS
7.3.11.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.40
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.11.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.11.4.3
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.11.4.1-1: General test parameters for E-UTRAN FDD in-sync testing under time domain measurement resource restriction (eICIC)
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.9 FDD
	As specified in section A.2.1.
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.6 FDD
	As specified in section D.1.6.

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell 2 is on E-UTRA RF channel number 1; Cell 2 generates interference over restricted resources.

	Neighbour cell ABS configuration
	
	Non-MBSFN ABS
	As defined in Table C.3.1.1.2-2

	CP length	
	
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	In sync transmission parameters for the active cell
(Note)
	DCI format
	
	1C
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	-3
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	Out of sync transmission parameters for active cell (Note)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	Time offset between cells
	s
	3 
	

	Propagation channel
	
	ETU30
	

	T1
	s
	0.5
	

	T2
	s
	0.4
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	1
	

	Physical cell ID PCI
	
	(PCIcell1-PCIcell2 )mod3 != 0
	Cell IDs are chosen such that CRS from cells 1 and 2 do not overlap in frequency

	ABS pattern
	
	'1000000010000000100000001000000010000000'
	FDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. Configured in Cell 2.
The first/leftmost bit corresponds to the PCell subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (40) divided by 10. No MBSFN subframes are configured in the ABS subframes.

	Time domain measurement resource restriction pattern
	
	'1000000010000000100000001000000010000000'
	 Time domain measurement pattern for serving cell measurement signalled to the UE in message measSubframePattern PCell -r10 as defined in 3GPP TS 36.331, clause 6.3.2.

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.11.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms. 
Non-MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured by higher layers with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The patterns shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters for both Cell 1 and Cell 2 according to T1 in Table 7.3.11.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.11.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.11.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR values to T4 as specified in Table 7.3.11.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR values to T5 as specified in Table 7.3.11.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (420 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.11.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.11.4.3-1: Common Exception messages for E-UTRAN FDD in-sync testing under time domain measurement resource restriction (eICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2
Table H.2.7-1
Table H.2.7-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.11.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD in-sync testing under time domain measurement resource restriction (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.11.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD in-sync testing under time domain measurement resource restriction (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.11.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD in-sync testing under time domain measurement resource restriction (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.11.4.3-5: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN FDD in-sync testing under time domain measurement resource restriction (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	'1000000010000000100000001000000010000000'
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.11.5	Test requirements
Table 7.3.11.5-1: Cell specific test requirement parameters for E-UTRAN FDD for in-sync radio link monitoring under time domain measurement resource restriction (eICIC)
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	2x2 Low 

	PCFICH/PDCCH/PHICH parameters
	
	R.9 FDD
	R.9 FDD

	Number of Control OFDM symbols
	
	3
	3

	OCNG Pattern defined D.1.6 (FDD) 
	
	OP.6 FDD
	OP.6 FDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.2-2.

	PDCCH_RA
	dB
	-3
	

	PDCCH_RB
	dB
	-3
	

	PBCH_RA
	dB
	-3
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR Note 6
	dB
	-0.4
	-4.5
	-13.3
	-8.2
	-0.4
	4.8
	4.8
	5.2
	5.2
	4.8

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU30 
	ETU30

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, T3, T4 and T5 of the active cell is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.11.4-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power: 
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.12	E-UTRAN TDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with Non MBSFN ABS (eICIC)
7.3.12.1	Test purpose
To verify that the UE properly detects in sync for the purpose of monitoring downlink radio link quality of the serving cell.
7.3.12.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward. Applicability requires support for FGI bit 115.
7.3.12.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2.1 and A.7.3.11.
7.3.12.4	Test description
There are two E-UTRA cells in the test on the same RF channel. Cell 1 is the serving victim cell and Cell 2 is the neighbour aggressor cell. Non-MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode. 
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.12.4-1 shows the variation of the downlink SNR in the serving cell (Cell 1) to emulate in-sync states.


Figure 7.3.12.4-1 SNR variation in the serving cell for in-sync testing under time domain measurement resource restriction with non-MBSFN ABS
7.3.12.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.40
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.12.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.12.4.3
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.12.4.1-1: General test parameters for E-UTRAN TDD in-sync testing under time domain measurement resource restriction (eICIC)
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.9 TDD
	As specified in section A.2.2. 
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.2 TDD
	As specified in section D.2.2.

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell 2 is on E-UTRA RF channel number 1; Cell 2 generates interference over restricted resources.

	Neighbour cell ABS configuration
	
	Non-MBSFN ABS
	As defined in Table C.3.1.1.2-2

	CP length	
	
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	In sync transmission parameters for the active cell
(Note)
	DCI format
	
	1C
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	-3
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	Out of sync transmission parameters for active cell (Note)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	Time offset between cells
	s
	3 
	

	Propagation channel
	
	ETU30
	

	T1
	s
	0.5
	

	T2
	s
	0.4
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	1
	

	Physical cell ID PCI
	
	(PCIcell1-PCIcell2 )mod3 != 0
	Cell IDs are chosen such that CRS from cells 1 and 2 do not overlap in frequency

	ABS pattern
	
	'10000000001000000000'
	TDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. Configured in Cell 2. The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (20) divided by 10.
No MBSFN subframes are configured in the ABS subframes.

	Time domain measurement resource restriction pattern
	
	'10000000001000000000'
	Time domain measurement pattern for serving cell measurement signalled to the UE in message measSubframePattern PCell -r10 as defined in 3GPP TS 36.331, clause 6.3.2. Configured in Cell 1.

	NOTE: 	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.12.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms. 
Non-MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured by higher layers with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The patterns shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters for both Cell 1 and Cell 2 according to T1 in Table 7.3.12.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.12.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.12.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR values to T4 as specified in Table 7.3.12.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR values to T5 as specified in Table 7.3.12.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (420 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.12.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.12.4.3-1: Common Exception messages for E-UTRAN TDD in-sync testing under time domain measurement resource restriction (eICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.12.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD in-sync testing under time domain measurement resource restriction (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1C in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.12.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD in-sync testing under time domain measurement resource restriction (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.12.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD in-sync testing under time domain measurement resource restriction (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.12.4.3-5: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN TDD in-sync testing under time domain measurement resource restriction (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10
	
	
	

	           subframeConfig1-5-r10
	'10000000001000000000'
	BIT STRING (SIZE (20))
	

	
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.12.5	Test requirements
Table 7.3.12.5-1: Cell specific test requirement parameters for E-UTRAN TDD for in-sync radio link monitoring under time domain measurement resource restriction (eICIC)
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	2x2 Low 

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	PCFICH/PDCCH/PHICH parameters
	
	R.9 TDD
	R.9 TDD

	Number of Control OFDM symbols
	
	3
	3

	OCNG Pattern defined in D.2.2 (TDD) 
	
	OP.2 TDD
	OP.2 TDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.2-2.

	PDCCH_RA
	dB
	-3
	

	PDCCH_RB
	dB
	-3
	

	PBCH_RA
	dB
	-3
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 3
	dB
	
	

	OCNG_RBNote 3 
	dB
	
	

	SNR Note 8
	dB
	-0.4
	-4.5
	-13.3
	-8.2
	-0.4
	4.8]
	4.8
	5.2
	5.2
	4.8

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU30
	ETU30

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2: 	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8:	The SNR in time periods T1, T2, T3, T4 and T5 of active cell is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.12.4-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all uplink subframes configured for CQI transmission according to the configured CQI mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power: 
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.13	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
7.3.13.1	Test purpose
To verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell under time domain measurement resource restriction.
7.3.13.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward. Applicability requires support for FGI bit 115.
7.3.13.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200 ms Qout evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2.1 and A.7.3.13.
7.3.13.4	Test description
There are two E-UTRA cells in the test on the same RF channel. Cell 1 is the serving victim cell and Cell 2 is the neighbour aggressor cell. MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode.
The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.13.4-1 shows the variation of the downlink SNR in the serving cell (Cell 1) to emulate out-of-sync states.
[image: ]
Figure 7.3.13.4-1: SNR variation in the serving cell for out-of-sync testing under time domain measurement resource restriction with MBSFN ABS
7.3.13.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.40.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.13.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.13.4.3.
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.13.4.1-1: General test parameters for E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with MBSFN ABS (eICIC)
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.9.FDD
	As specified in section A.2.1 
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.6 FDD for the serving cell (Cell 1)
OP.9 FDD for the neighbour cell (Cell 2)
	As specified in section D.1.6 and D.1.9 respectively

	Serving cell (PCell)
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	Neighbour cell
	
	Cell 2
	Aggressor cell on E-UTRA RF channel number 1

	Neighbour cell ABS configuration
	
	MBSFN  ABS
	As defined in Table C.3.1.2.2-1

	CP length
	
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213.

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	Time offset between cells
	s
	3
	Synchronous cells

	T1
	s
	1
	

	T2
	s
	0.4
	

	T3
	s
	0.5
	

	Physical cell ID PCI
	
	(PCIcell1-PCIcell2 ) mod 3 = 0, PCIcell1 not equal to PCIcell2
	Cell IDs are chosen such that CRS from cells 1 and 2 overlap in frequency

	ABS pattern
	
	'0100000010000000100000000010000001000000'
	FDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. Configured in Cell 2.
The first/leftmost bit corresponds to the PCell subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (40) divided by 10. MBSFN subframes are configured in the ABS subframes.

	Time domain measurement resource restriction pattern
	
	'0100000010000000100000000010000001000000'
	 Time domain measurement resource restriction pattern for serving cell measurement signalled to the UE in message measSubframePattern-Serv-r10 as defined in 3GPP TS 36.331, clause 6.3.2.

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.13.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured by higher layers with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The patterns shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters for both Cell 1 and Cell 2 according to T1 in Table 7.3.13.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.13.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.13.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (240 ms after the start of T3) until T3 expires,
the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR values to T1 as specified in Table 7.3.13.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.13.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.13.4.3-1: Common Exception messages for E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.13.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.13.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.13.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.13.4.3-5: RadioResourceConfigDedicated-SRB2-DRB(n,m): Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	'0100000010000000100000000010000001000000'
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.13.4.3-6: SystemInformationBlockType2: Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1 SystemInformationBlockType2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  mbsfn-SubframeConfiguration
	Not present
	
	Cell 1

	}
	
	
	



Table 7.3.13.4.3-7: SystemInformationBlockType3: Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-2 SystemInformationBlockType3

	Information Element
	Value/remark
	Comment
	Condition

	neighCellConfig
	'00'B (Not all neighbour cells have the same MBSFN subframe allocation as serving cell)
	
	Cell 1

	
	'01'B (No MBSFN subframes are present in all neighbour cells)
	
	Cell 2



Table 7.3.13.4.3-8: SystemInformationBlockType1 : Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.2  Table 4.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-35 (-70 dBm)
	
	Cell 2

	  }
	
	
	



7.3.13.5	Test requirements
Table 7.3.13.5-1: Cell specific test requirement parameters for E-UTRAN FDD for out-of-sync radio link monitoring under time domain measurement resource restriction with MBSFN ABS (eICIC)
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low

	OCNG Pattern defined in D.1.6 (FDD) and D.1.9 (FDD)
	
	OP.6 FDD
	OP.9 FDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.2.2-1.

	PDCCH_RA
	dB
	1
	

	PDCCH_RB
	dB
	1
	

	PBCH_RA
	dB
	-3
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1 
	dB
	
	

	SNR Note 6
	dB
	-0.4
	-4.5
	-13.3
	4.8
	4.8
	5.2

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 30 Hz
	ETU 30 Hz

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal quality, signal-to-interference-plus-noise ratio, on the CRS REs.
NOTE 6:	The SNR in the restricted measurement subframes during time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.13.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240 ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.14	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
7.3.14.1	Test purpose
To verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell under time domain measurement resource restriction.
7.3.14.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward. Applicability requires support for FGI bit 115.
7.3.14.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200 ms Qout evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2.1 and A.7.3.14.
7.3.14.4	Test description
There are two E-UTRA cells in the test on the same RF channel. Cell 1 is the serving victim cell and Cell 2 is the neighbour aggressor cell. MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode.
The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.14.4-1 shows the variation of the downlink SNR in the serving cell (Cell 1) to emulate out-of-sync states.


Figure 7.3.14.4-1: SNR variation in the serving cell for out-of-sync testing under time domain measurement resource restriction with MBSFN ABS
7.3.14.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.40.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.14.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.14.4.3.
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.14.4.1-1: General test parameters for E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with MBSFN ABS (eICIC)
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.9.TDD
	As specified in clause A.2.2.
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.2 TDD for the serving cell (Cell 1)
OP.6 TDD for the neighbour cell (Cell 2)
	As specified in clause D.2.2 and D.2.6 respectively

	Serving cell (PCell)
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	Neighbour cell
	
	Cell 2
	Aggressor cell on E-UTRA RF channel number 1

	Neighbour cell ABS configuration
	
	MBSFN  ABS
	As defined in Table C.3.1.2.2-1

	CP length
	
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.101 [5] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213.

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	Time offset between cells
	s
	3
	Synchronous cells

	T1
	s
	1
	

	T2
	s
	0.4
	

	T3
	s
	0.5
	

	Physical cell ID PCI
	
	(PCIcell1-PCIcell2 ) mod 3 = 0, PCIcell1 not equal to PCIcell2
	Cell IDs are chosen such that CRS from cells 1 and 2 overlap in frequency

	ABS pattern
	
	'00001000000000100000'
	MBSFN ABS. TDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. Configured in Cell 2.
The first/leftmost bit corresponds to the PCell subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (20) divided by 10. All ABS subframes are MBSFN subframes.

	Time domain measurement resource restriction pattern
	
	'00001000000000100000'
	 Time-domain measurement resource restriction pattern for serving cell measurements signalled to the UE in message measSubframePattern-Serv-r10 as defined in 3GPP TS 36.331, clause 6.3.2.

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.14.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms.
MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured by higher layers with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The patterns shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters for both Cell 1 and Cell 2 according to T1 in Table 7.3.14.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.14.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.14.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B
and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (240 ms after the start of T3) until T3 expires,
the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR values to T1 as specified in Table 7.3.14.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.14.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.14.4.3-1: Common Exception messages for E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with MBSFN ABS (eICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.14.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1C in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.14.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.14.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.14.4.3-5: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10
	
	
	

	           subframeConfig1-5-r10
	'00001000000000100000'
	BIT STRING (SIZE (20))
	

	
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.14.4.3-6: SystemInformationBlockType2: Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3

	Information Element
	Value/remark
	Comment
	Condition

	  mbsfn-SubframeConfigList ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {
	
	
	

	    radioframeAllocationPeriod
	n1
	Every radio frame is with MBSFN subframe
	Cell 2

	    radioframeAllocationOffset
	0
	
	

	    subframeAllocation CHOICE {
	
	
	

	        oneFrame
	'010000'B
	Subframe 4 is used for MBSFN
	

	    }
	
	
	

	  }
	
	
	



Table 7.3.14.4.3-7: SystemInformationBlockType3: Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3

	Information Element
	Value/remark
	Comment
	Condition

	neighCellConfig
	'00'B (Not all neighbour cells have the same MBSFN subframe allocation as serving cell)
	
	Cell 1

	
	'01'B (No MBSFN subframes are present in all neighbour cells)
	
	Cell 2



Table 7.3.14.4.3-8: SystemInformationBlockType1 : Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.2  Table 4.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-35 (-70 dBm)
	
	Cell 2

	  }
	
	
	



7.3.14.5	Test requirements
Table 7.3.14.5-1: Cell specific test requirement parameters for E-UTRAN TDD for out-of-sync radio link monitoring under time domain measurement resource restriction with MBSFN ABS (eICIC)
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	2x2 Low 

	OCNG Pattern defined in D.2.2 (TDD) and D.2.6 (TDD)
	
	OP.2 TDD
	OP.6 TDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.2.2-1.

	PDCCH_RA
	dB
	1
	

	PDCCH_RB
	dB
	1
	

	PBCH_RA
	dB
	-3
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote3
	dB
	
	

	OCNG_RBNote3
	dB
	
	

	SNR Note 7,8
	dB
	-0.4
	-4.5
	-13.3
	4.8
	4.8
	5.2

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

	Propagation condition
	
	ETU 30 Hz
	ETU 30 Hz

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2: 	For the uplink-downlink subframe configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal quality, signal-to-interference-plus-noise ratio, on the CRS REs.
NOTE 8:	The SNR in the restricted measurement subframes during time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in Figure 7.3.14.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all uplink subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240 ms after the start of the time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.15	E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
7.3.15.1	Test purpose
To verify that the UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the serving cell.
7.3.15.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward. Applicability requires support for FGI bit 115.
7.3.15.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2.1 and A.7.3.15.
7.3.15.4	Test description
There are two E-UTRA cells in the test on the same RF channel. Cell 1 is the serving victim cell and Cell 2 is the neighbour aggressor cell. MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode.
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.15.4-1 shows the variation of the downlink SNR in the serving cell (Cell 1) to emulate in-sync states.


Figure 7.3.15.4-1: SNR variation in the serving cell for in-sync testing under time domain measurement resource restriction with MBSFN ABS
7.3.15.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.40.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.15.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.15.4.3.
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.15.4.1-1: General test parameters for E-UTRAN FDD in-sync testing under time domain measurement resource restriction with MBSFN ABS (eICIC)
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.9 FDD
	As specified in section A.2.1.
None of the PDCCH are intended for the UE under test.

	Serving cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell 2 is the aggressor cell on E-UTRA RF channel number 1

	OCNG parameters for Cell 1
	
	OP.6 FDD
	As specified in section D.1.6.

	OCNG parameters for Cell 2
	
	OP.9 FDD
	As specified in section D.1.9.

	CP length	
	
	Normal
	

	Neighbour cell ABS configuration
	
	MBSFN ABS
	As defined in Table C.3.1.2.2-2

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	In sync transmission parameters (Note)
	DCI format
	
	1C
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	-3
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	Physical cell ID PCI
	
	(PCIcell1-PCIcell2 ) mod 3 = 0, PCIcell1 not equal to PCIcell2
	Cell IDs are chosen such that CRS from cells 1 and 2 overlap in frequency.

	ABS pattern
	
	0100000010000000100000000010000001000000
	FDD ABS Pattern Info IE is configured in Cell 2 as defined in section 9.2.54 in 3GPP TS 36.423 [28].
The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (40) divided by 10.
All ABS subframes are MBSFN subframes.

	Time domain measurement resource restriction pattern
	
	0100000010000000100000000010000001000000
	MeasSubframePattern IE is configured in UE for serving cell measurement as defined in section 6.3.6 in 3GPP TS 36.331.

	DRX
	
	OFF
	

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	Time offset between cells
	s
	3 
	

	Propagation channel
	
	ETU30
	

	T1
	s
	0.5
	

	T2
	s
	0.4
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	1
	

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.15.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured by higher layers with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The patterns shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters for both Cell 1 and Cell 2 according to T1 in Table 7.3.15.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.15.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.15.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR values to T4 as specified in Table 7.3.15.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR values to T5 as specified in Table 7.3.15.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (420 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.15.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.15.4.3-1: Common Exception messages for E-UTRAN FDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.15.4.3-2 : CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC) requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.15.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.15.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring Test for in-sync
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.15.4.3-5: RadioResourceConfigDedicated-SRB2-DRB(n,m): Additional E-UTRAN FDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	'0100000010000000100000000010000001000000'
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.15.4.3-6: SystemInformationBlockType2: Additional E-UTRAN FDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1 SystemInformationBlockType2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  mbsfn-SubframeConfiguration
	Not present
	
	Cell 1

	}
	
	
	



Table 7.3.15.4.3-7: SystemInformationBlockType3: Additional E-UTRAN FDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-2 SystemInformationBlockType3

	Information Element
	Value/remark
	Comment
	Condition

	neighCellConfig
	'00'B (Not all neighbour cells have the same MBSFN subframe allocation as serving cell)
	
	Cell 1

	
	'01'B (No MBSFN subframes are present in all neighbour cells)
	
	Cell 2



7.3.15.5	Test requirements
Table 7.3.15.5-1: Cell specific test requirement parameters for E-UTRAN FDD for in-sync radio link monitoring under time domain measurement resource restriction with MBSFN ABS (eICIC)
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	2x2 Low 

	OCNG Pattern defined in D.1.6 (FDD) and D.1.9 (FDD)
	
	OP.6 FDD
	OP.9 FDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in
Table C.3.1.2.2-2.

	PDCCH_RA
	dB
	-3
	

	PDCCH_RB
	dB
	-3
	

	PBCH_RA
	dB
	-3
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR Note 6
	dB
	-0.4
	-4.5
	-13.3
	-8.2
	-0.4
	4.8
	4.8
	5.2
	5.2
	4.8

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU30 
	ETU30

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, T3, T4 and T5 of the active cell is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.15.4-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.16	E-UTRAN TDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
7.3.16.1	Test purpose
To verify that the UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the serving cell under time domain measurement resource restriction.
7.3.16.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward. Applicability requires support for FGI bit 115.
7.3.16.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 7.6.2.1 and A.7.3.16.
7.3.16.4	Test description
There are two E-UTRA cells in the test on the same RF channel. Cell 1 is the serving victim cell and Cell 2 is the neighbour aggressor cell. MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode.
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.16.4-1 shows the variation of the downlink SNR in the serving cell (Cell 1) to emulate in-sync states.


Figure 7.3.16.4-1: SNR variation in the serving cell for in-sync testing under time domain measurement resource restriction with MBSFN ABS
7.3.16.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.40.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.16.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.16.4.3.
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.16.4.1-1: General test parameters for E-UTRAN TDD in-sync testing under time domain measurement resource restriction with MBSFN ABS
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.9 TDD
	As specified in clause A.2.2.
None of the PDCCH are intended for the UE under test

	Serving cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell 2 is the aggressor cell on E-UTRA RF channel number 1

	Neighbour cell ABS configuration
	
	MBSFN ABS
	As defined in Table C.3.1.2.2-2

	OCNG parameters for Cell 1
	
	OP.2 TDD
	As specified in clause D.2.2.

	OCNG parameters for Cell 2
	
	OP.6 TDD
	As specified in clause D.2.6.

	CP length
	
	Normal
	

	Neighbour cell ABS configuration
	
	MBSFN  ABS
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.101 [5] Annex B.2.3.2

	In sync transmission parameters (Note)
	DCI format
	
	1C
	As defined in clause 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.6.1 and Table 7.6.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	-3
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	Physical cell ID PCI
	
	(PCIcell1-PCIcell2 ) mod 3 = 0, PCIcell1 not equal to PCIcell2
	Cell IDs are chosen such that CRS from cells 1 and 2 overlap in frequency.

	ABS pattern
	
	00001000000000100000
	TDD ABS Pattern Info IE is configured in Cell 2 as defined in clause 9.2.54 in 3GPP TS 36.423 [28].
The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (20) divided by 10.
All ABS subframes are MBSFN subframes.

	Time domain measurement resource restriction pattern
	
	00001000000000100000
	MeasSubframePattern IE is configured in UE for serving cell measurement as defined in clause 6.3.6 in 3GPP TS 36.331.

	DRX
	
	OFF
	

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	Time offset between cells
	s
	3 
	

	Propagation channel
	
	ETU30
	

	T1
	s
	0.5
	

	T2
	s
	0.4
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	1
	

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.16.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms.
MBSFN ABS pattern is configured in the aggressor cell (Cell 2). The UE is configured by higher layers with a time domain measurement restriction pattern for performing serving cell (Cell 1) measurements. The patterns shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters for both Cell 1 and Cell 2 according to T1 in Table 7.3.16.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.16.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.16.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR values to T4 as specified in Table 7.3.16.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR values to T5 as specified in Table 7.3.16.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (420 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.16.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.16.4.3-1: Common Exception messages for E-UTRAN TDD in-sync testing under time domain measurement resource restriction (eICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.16.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD in-sync testing under time domain measurement resource restriction (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1C in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.16.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD in-sync testing under time domain measurement resource restriction (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.16.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD in-sync testing under time domain measurement resource restriction (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.16.4.3-5: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN TDD in-sync testing under time domain measurement resource restriction (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10
	
	
	

	           subframeConfig1-5-r10
	'00001000000000100000'
	BIT STRING (SIZE (20))
	

	
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.16.4.3-6: SystemInformationBlockType2: Additional E-UTRAN TDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3

	Information Element
	Value/remark
	Comment
	Condition

	  mbsfn-SubframeConfigList ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {
	
	
	

	    radioframeAllocationPeriod
	n1
	Every radio frame is with MBSFN subframe
	Cell 2

	    radioframeAllocationOffset
	0
	
	

	    subframeAllocation CHOICE {
	
	
	

	        oneFrame
	'010000'B
	Subframe 4 is used for MBSFN
	

	    }
	
	
	

	  }
	
	
	



Table 7.3.16.4.3-7: SystemInformationBlockType3: Additional E-UTRAN TDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (eICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3

	Information Element
	Value/remark
	Comment
	Condition

	neighCellConfig
	'00'B (Not all neighbour cells have the same MBSFN subframe allocation as serving cell)
	
	Cell 1

	
	'01'B (No MBSFN subframes are present in all neighbour cells)
	
	Cell 2



7.3.16.5	Test requirements
Table 7.3.16.5-1: Cell specific test parameters for E-UTRAN TDD for in-sync radio link monitoring under time domain measurement resource restriction with MBSFN ABS
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	OCNG Pattern defined in D.2.2 (TDD) and D.2.6 (TDD)
	
	OP.2 TDD
	OP.6 TDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.2.2-2.

	PDCCH_RA
	dB
	-3
	

	PDCCH_RB
	dB
	-3
	

	PBCH_RA
	dB
	-3
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR Note 8
	dB
	-0.4
	-4.5
	-13.3
	-8.2
	-0.4
	4.8
	4.8
	5.2
	5.2
	4.8

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU30 
	ETU30

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8:	The SNR in time periods T1, T2, T3, T4 and T5 of the active cell is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.16.4-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all uplink subframes configured for CQI transmission according to the configured CQI mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
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)
7.3.17.1	Test purpose
To verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell under time domain measurement resource restriction with CRS assistance information.
7.3.17.2	Test applicability
This test applies to all types of E-UTRA FDD and CRS interference handling UE release 11 and forward. Applicability requires support of FGI bit 115.
7.3.17.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200 ms Qout evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2.1 and A.7.3.17.
7.3.17.4	Test description
There are three E-UTRA cells in the test on the same RF channel. There are three active cells in the test: Cell 1 is the PCell cell and Cell 2 and Cell 3 are the neighbour cells. Non-MBSFN ABS pattern is configured in both Cell 2 and Cell 3 in this test. The UE is configured by higher layers with a time domain measurement restriction pattern for performing PCell measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode with periodicity of 2 ms.
The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.17.4-1 shows the variation of the downlink SNR in the serving cell (Cell 1) to emulate out-of-sync states.
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Figure 7.3.17.4-1: SNR variation in the serving cell for out-of-sync testing under time domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
7.3.17.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.48.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.17.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.17.4.3
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.17.4.1-1: General test parameters for E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.7 FDD
	As specified in clause A.2.1
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.6 FDD
	As specified in section D.1.6.

	PCell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	Neighbor cells
	
	Cell 2 and Cell 3
	Both of aggressor cells on E-UTRA RF channel number 1

	Neighbor cell ABS configuration
	
	Non-MBSFN  ABS
	As defined in Table C.3.1.1.2-1

	CP length
	
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213.

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	Time offset between cells
	s
	Cell 2 time offset with respect to Cell 1: 3
Cell 3 time offset with respect to Cell 1: 2
	Three synchronous cells

	Frequency shift between cells
	Hz
	Cell 2 frequency shift with respect to Cell 1: 300
Cell 3 frequency shift with respect to Cell 1: -100
	

	T1
	s
	1
	

	T2
	s
	0.4
	

	T3
	s
	0.5
	

	Physical cell IDs
	
	(PCIcell1-PCIcell2 )mod3 = 0
(PCIcell1-PCIcell3 )mod3!= 0

PCIcell1 not equal to PCIcell2
	Cell PCIs are selected so that all conditions are met

	ABS pattern
	
	'1000000010000000100000001000000010000000'
	FDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. The first/leftmost bit corresponds to the PCell subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (40) divided by 10. No MBSFN subframes are configured in the ABS subframes. 
Configured in both Cell 2 and Cell 3 prior to the start of T1. 

	Time domain measurement resource restriction pattern
	
	'1000000010000000100000001000000010000000'
	Time domain measurement resource restriction pattern for serving cell measurement signalled to the UE in message measSubframePatternPCell-r10 as defined in 3GPP TS 36.331, clause 6.3.2.

	CRS assistance information
	physCellId
	
	see PCI conditions above
	The CRS assistance information is provided for Cell 2 and Cell 3 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation oneFrame='000000'

	
	antennaPortsCount
	
	an2
	

	
	mbsfn-SubframeConfigList
	
	oneFrame = '000000'
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.17.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
Non-MBSFN ABS pattern is configured in both Cell 2 and Cell 3 in this test. The UE is configured by higher layers with a time domain measurement restriction pattern for performing PCell (Cell 1) measurements. The Non-MBSFN ABS pattern, the time domain measurement resource restriction pattern and the CRS assistance information shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3 with exceptions listed in clause 7.2A.6.
2.	Set the parameters for Cell 1, Cell 2 and Cell 3 according to T1 in Table 7.3.17.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.17.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.17.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (240 ms after the start of T3) until T3 expires,
the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR values to T1 as specified in Table 7.3.17.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.17.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 7.2A.6 with the following exceptions:
Table 7.3.17.4.3-1: Common Exception messages for E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (feICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1
Table H.2.7-1
Table H.2.7-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.17.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.17.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.17.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.17.4.3-5: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	'1000000010000000100000001000000010000000'
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	  NeighCellsCRS-Info-r11 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      CRS-AssistancedInfoList-r11 ::= SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11 {
	
	2 Entries
	

	        CRS-AssistanceInfo-r11 :: = SEQUENCE {
	
	
	

	          physCellId-r11
	(PCIcell1-PCIcell2) mod3 = 0

PCIcell1 not equal to PCIcell2
	Cell PCIs are selected so that both conditions are met for Cell2
	

	          antennaPortsCount-r11
	an2
	
	

	          mbsfn-SubframeConfigList-r11 ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig {
	
	
	

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE {
	
	
	

	                oneFrame
	'000000'
	The CRS assistance information is provided for Cell2 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation oneFrame='000000'
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	        CRS-AssistanceInfo-r11 :: = SEQUENCE {
	
	
	

	          physCellId-r11
	(PCIcell1-PCIcell3) mod3! = 0
	Cell PCIs are selected so that both conditions are met for Cell3
	

	          antennaPortsCount-r11
	an2
	
	

	          mbsfn-SubframeConfigList-r11 ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig {
	
	
	

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE {
	
	
	

	                oneFrame
	'000000'
	The CRS assistance information is provided for for Cell3 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation oneFrame='000000'
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.17.4.3-6: SystemInformationBlockType1 : Additional E-UTRAN FDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.2  Table 4.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-35 (-70 dBm)
	
	Cell 2, Cell 3

	  }
	
	
	



7.3.17.5	Test requirements
Table 7.3.17.5-1: Cell specific test parameters for E-UTRAN FDD for out-of-sync radio link monitoring under time domain measurement resource restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low
	2x2 Low

	OCNG Pattern defined in D.1.6 (FDD)
	
	OP.6 FDD
	OP.6 FDD
	OP.6 FDD

	A, B
	
	-3
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.2-1.
	Non-ABS and ABS subframe channel powers defined in  Table C.3.1.1.2-1

	PDCCH_RA
	dB
	1
	
	

	PDCCH_RB
	dB
	1
	
	

	PBCH_RA
	dB
	-3
	
	

	PBCH_RB
	dB
	
	
	

	PSS_RA
	dB
	
	
	

	SSS_RA
	dB
	
	
	

	PHICH_RA
	dB
	
	
	

	PHICH_RB
	dB
	
	
	

	PDSCH_RA
	dB
	
	
	

	PDSCH_RB
	dB
	
	
	

	OCNG_RANote1
	dB
	
	
	

	OCNG_RBNote1 
	dB
	
	
	

	SNR Note 6
	dB
	-0.6
	-4.3
	-14.6
	3.8
	3.8
	4.2
	1.8
	1.8
	2.2

	

	dBm/15 kHz
	-98
	-98
	-98

	Propagation condition
	
	ETU 30 Hz
	ETU 30 Hz
	ETU 30 Hz

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal quality, signal-to-interference-plus-noise ratio, on the CRS REs.
NOTE 6:	The SNR in the restricted measurement subframes during time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.17.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240 ms after the start of time duration T3). 
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
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)
7.3.18.1	Test purpose
To verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell under time domain measurement resource restriction with CRS assistance information.
7.3.18.2	Test applicability
This test applies to all types of E-UTRA TDD and CRS interference handling UE release 11 and forward. Applicability requires support of FGI bit 115.
7.3.18.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200 ms Qout evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2.1 and A.7.3.18.
7.3.18.4	Test description
There are three E-UTRA cells in the test on the same RF channel. There are three active cells in the test: Cell 1 is the PCell cell and Cell 2 and Cell 3 are the neighbour cells. Non-MBSFN ABS pattern is configured in both Cell 2 and Cell 3 in this test. The UE is configured by higher layers with a time domain measurement restriction pattern for performing PCell measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode with periodicity of 2 ms. The non-MBSFN ABS pattern, the time domain measurement resource restriction pattern and the CRS assistance information shall be configured prior to the start of T1.
The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.18.4-1 shows the variation of the downlink SNR in the serving cell (Cell 1) to emulate out-of-sync states.
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Figure 7.3.18.4-1:SNR variation in the serving cell for out-of-sync testing under time domain measurement resource restriction with CRS assistance information and non-MBSFN ABS
7.3.18.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.48.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.18.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.18.4.3.
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.18.4.1-1: General test parameters for E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.7.TDD
	As specified in clause A.2.1
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.2 TDD 
	As specified in clause D.2.2

	PCell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	Neighbor cells
	
	Cell 2 and Cell 3
	Both of aggressor cells on E-UTRA RF channel number 1

	Neighbor cell ABS configuration
	
	Non-MBSFN  ABS
	As defined in Table C.3.1.1.2-1

	CP length
	
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213.

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	Time offset between cells
	s
	Cell 2 time offset with respect to Cell 1: 3
Cell 3 time offset with respect to Cell 1: 2
	Three synchronous cells

	Frequency shift between cells
	Hz
	Cell 2 frequency shift with respect to Cell 1: 300
Cell 3 frequency shift with respect to Cell 1: -100
	

	T1
	s
	1
	

	T2
	s
	0.4
	

	T3
	s
	0.5
	

	Physical cell IDs
	
	(PCIcell1-PCIcell2 )mod3 = 0
(PCIcell1-PCIcell3 )mod3!= 0 

PCIcell1 not equal to PCIcell2
	Cell PCIs are selected so that all conditions are met

	ABS pattern
	
	'00001000000000100000'
	TDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. The first/leftmost bit corresponds to the PCell subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (20) divided by 10. No MBSFN subframes are configured in the ABS subframes. 
Configured in both Cell 2 and Cell 3 prior to the start of T1. 

	Time domain measurement resource restriction pattern
	
	'00001000000000100000'
	Time domain measurement resource restriction pattern for serving cell measurement signalled to the UE in message measSubframePatternPCell-r10 as defined in 3GPP TS 36.331, clause 6.3.2.

	CRS assistance information
	physCellId
	
	see PCI conditions above
	The CRS assistance information is provided for Cell 2 only in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation oneFrame='000000'

	
	antennaPortsCount
	
	an2
	

	
	mbsfn-SubframeConfigList
	
	oneFrame = '000000'
	

	NOTE: 	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.18.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
Non-MBSFN ABS pattern is configured in both Cell 2 and Cell 3 in this test. The UE is configured by higher layers with a time domain measurement restriction pattern for performing PCell (Cell 1) measurements. The Non-MBSFN ABS pattern, the time domain measurement resource restriction pattern and the CRS assistance information shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3 with exceptions listed in 7.2A.6. 
2.	Set the parameters for Cell 1, Cell 2 and Cell 3 according to T1 in Table 7.3.18.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.18.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.18.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (240 ms after the start of T3) until T3 expires,

the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR values to T1 as specified in Table 7.3.18.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.18.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 7.2A.6 with the following exceptions:
Table 7.3.18.4.3-1: Common Exception messages for E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (feICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1
Table H.2.7-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.18.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1C in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.18.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.18.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.18.4.3-5: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10
	
	
	

	           subframeConfig1-5-r10
	'00001000000000100000'
	BIT STRING (SIZE (20))
	

	
	
	
	

	    }
	
	
	

	  }
	
	
	

	  NeighCellsCRS-Info-r11 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      CRS-AssistancedInfoList-r11 ::= SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11 {
	
	2 Entries
	

	        CRS-AssistanceInfo-r11 :: = SEQUENCE {
	
	
	

	          physCellId-r11
	(PCIcell1-PCIcell2) mod3 = 0
PCIcell1 not equal to PCIcell2
	Cell PCIs are selected so that both conditions are met for Cell2
	

	          antennaPortsCount-r11
	an2
	
	

	          mbsfn-SubframeConfigList-r11 ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig {
	
	
	

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE {
	
	
	

	                oneFrame
	'000000'
	The CRS assistance information is provided for Cell2 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation oneFrame='000000'
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	        CRS-AssistanceInfo-r11 :: = SEQUENCE {
	
	
	

	          physCellId-r11
	(PCIcell1-PCIcell3) mod3! = 0
	Cell PCIs are selected so that both conditions are met for Cell3
	

	          antennaPortsCount-r11
	an2
	
	

	          mbsfn-SubframeConfigList-r11 ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig {
	
	
	

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE {
	
	
	

	                oneFrame
	'000000'
	The CRS assistance information is provided for for Cell3 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation oneFrame='000000'
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.18.4.3-6: SystemInformationBlockType1 : Additional E-UTRAN TDD out-of-sync testing under time domain measurement resource restriction with non-MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.2  Table 4.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-35 (-70 dBm)
	
	Cell 2, Cell 3

	  }
	
	
	



7.3.18.5	Test requirements
Table 7.3.18.5-1: Cell specific test requirement parameters for E-UTRAN TDD for out-of-sync radio link monitoring under time domain measurement resource restriction with CRS assistance information and non-MBSFN ABS (feICIC)
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Special subframe configurationNote1
	
	6
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1
	1

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low
	2x2 Low

	OCNG Pattern defined in D.2.2 (TDD)
	
	OP.2 TDD
	OP.2 TDD
	OP.2 TDD

	A, B
	
	-3
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.2-1.
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.2-1.

	PDCCH_RA
	dB
	1
	
	

	PDCCH_RB
	dB
	1
	
	

	PBCH_RA
	dB
	-3
	
	

	PBCH_RB
	dB
	
	
	

	PSS_RA
	dB
	
	
	

	SSS_RA
	dB
	
	
	

	PHICH_RA
	dB
	
	
	

	PHICH_RB
	dB
	
	
	

	PDSCH_RA
	dB
	
	
	

	PDSCH_RB
	dB
	
	
	

	OCNG_RANote1
	dB
	
	
	

	OCNG_RBNote1 
	dB
	
	
	

	SNR Note 6
	dB
	-0.6
	-4.3
	-14.6
	3.8 
	3.8
	4.2
	1.8
	1.8
	2.2

	

	dBm/15 kHz
	-98
	-98
	-98

	Propagation condition
	
	ETU 30 Hz
	ETU 30 Hz
	ETU 30 Hz

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2: 	For the uplink-downlink subframe configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal quality, signal-to-interference-plus-noise ratio, on the CRS REs.
NOTE 8:	The SNR in the restricted measurement subframes during time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in Figure 7.3.18.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all uplink subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240 ms after the start of the time duration T3). 
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
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)
7.3.19.1	Test purpose
To verify that the UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the PCell under time domain measurement resource restriction with CRS assistance information.
7.3.19.2	Test applicability
This test applies to all types of E-UTRA FDD and CRS interference handling UE release 11 and forward. Applicability requires support of FGI bit 115.
7.3.19.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2.1 and A.7.3.19.
7.3.19.4	Test description
There are three E-UTRA cells in the test on the same RF channel. There are three active cells in the test: Cell 1 is the PCell cell and Cell 2 and Cell 3 are the neighbour cells. Non-MBSFN ABS pattern is configured in both Cell 2 and Cell 3 in this test. The UE is configured by higher layers with a time domain measurement restriction pattern for performing PCell measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode with periodicity of 2 ms.
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.19.4-1 shows the variation of the downlink SNR in the active cell (Cell 1) to emulate in-sync state. Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The Non-MBSFN ABS pattern, the time domain measurement resource restriction pattern and the CRS assistance information shall be configured prior to the start of T1.
[image: ]
Figure 7.3.19.4-1: SNR variation in the serving cell for in-sync testing under time domain measurement resource restriction with non-MBSFN ABS
7.3.19.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.48.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.19.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.19.4.3
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.19.4.1-1: General test parameters for E-UTRAN FDD in-sync radio link monitoring test (feICIC)
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	
	
	Cell 1
	Cell 2
	Cell 3
	

	PCFICH/PDCCH/PHICH parameters
	
	R.9 FDD
	R.9 FDD
	R.9 FDD
	As specified in section A.2.1.
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.6 FDD
	OP.6 FDD
	OP.6 FDD
	As specified in section D.1.6

	Active cell
	
	PCell
	Neighbor Cell
	Neighbor Cell
	Cell 1, Cell 2 and Cell 3 are on E-UTRA RF channel number 1

	CP length
	
	Normal
	Normal
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	10
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low 
	2x2 Low
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	Neighbor Cell ABS configuration
	
	N/A
	Non-MBSFN ABS
	As defined in  Table C.3.1.1.2-2.

	ABS Pattern
	
	N/A
	10000000100000001000
00001000000010000000
	10000000100000001000
00001000000010000000
	FDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54.
The first/leftmost bit corresponds to the PCell subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (40) divided by 10. No MBSFN subframes are configured in the ABS subframes.
Configured in both Cell 2 and Cell 3 prior to the start of T1.

	Time domain measurement resource restriction pattern
	
	'1000000010000000100000001000000010000000'
	N/A
	N/A
	Time domain measurement resource restriction pattern for serving cell measurement signalled to the UE in message measSubframePatternPCell-r10 as defined in 3GPP TS 36.331, clause 6.3.2.

	CRS assistant information
	physCellld
	
	N/A
	see PCI conditions below
	see PCI conditions below
	The CRS assistance information is provided for Cell 2 and Cell 3 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation oneFrame='000000'

	
	antennaPortsCount
	
	
	an2
	an2
	

	
	mbsfn-SubframeConfigList
	
	
	oneFrame = '000000'
	oneFrame = '000000'
	

	Time offset between cells (With respect to Cell 1)
	us
	0
	3
	2
	

	Frequency shift between cells (With respect to Cell 1)
	Hz
	0
	300
	-100
	

	Physical Cell ID 
	
	PCIcell1
	(PCIcell1-PCIcell2) mod3 = 0

PCIcell1 not equal to PCIcell2
	(PCIcell1-PCIcell3) mod3! = 0
	Cell PCIs are selected so that all conditions are met

	In sync transmission parameters (Note)
	DCI format
	1C
	1C
	1C
	

	In sync transmission parameters (Note)
	Number of Control OFDM symbols
	
	3
	3
	3
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Aggregation level 
	CCE
	4
	4
	4
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-2 respectively.

	
	A, B
	
	-3
	-3
	-3
	

	
	Ratio of PDCCH to RS EPRE
	
	-3
	Non-ABS and ABS subframe channel powers defined in  Table C.3.1.1.2-2.
	

	
	Ratio of PCFICH to RS EPRE
	
	1
	
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	1A
	1A
	

	
	Number of Control OFDM symbols
	
	3
	3
	3
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Aggregation level 
	CCE
	8
	8
	8
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-1 respectively.

	
	A, B
	
	-3
	-3
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	Non-ABS and ABS subframe channel powers defined in  Table C.3.1.1.2-2.
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	
	

	DRX
	
	OFF
	OFF
	OFF
	

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

	T310 timer
	ms
	2000
	N/A
	T310 is enabled

	T311 timer
	ms
	1000
	
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	
	Minimum CQI reporting periodicity

	T1
	s
	0.5
	N/A
	

	T2
	s
	0.4
	
	

	T3
	s
	1.46
	
	

	T4
	s
	0.4
	
	

	T5
	s
	1
	
	

	NOTE: 	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.19.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
Non-MBSFN ABS pattern is configured in both Cell 2 and Cell 3 in this test. The UE is configured by higher layers with a time domain measurement restriction pattern for performing PCell (Cell 1) measurements. The Non-MBSFN ABS pattern, the time domain measurement resource restriction pattern and the CRS assistance information shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3 with exceptions listed in 7.2A.6.
2.	Set the parameters for Cell 1, Cell 2, and Cell 3 according to T1 in Table 7.3.19.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.19.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.19.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR values to T4 as specified in Table 7.3.19.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR values to T5 as specified in Table 7.3.19.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (420 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.19.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 7.2A.6 with the following exceptions:
Table 7.3.19.4.3-1: Common Exception messages for E-UTRAN FDD in-sync testing under time domain measurement resource restriction (feICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2
Table H.2.7-1
Table H.2.7-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.19.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD in-sync testing under time domain measurement resource restriction (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.19.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD in-sync testing under time domain measurement resource restriction (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.19.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD in-sync testing under time domain measurement resource restriction (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.19.4.3-5: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN FDD in-sync testing under time domain measurement resource restriction (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 5.2A.5 Table 5.2A.5.1.1-2 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	'1000000010000000100000001000000010000000'
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	  NeighCellsCRS-Info-r11 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      CRS-AssistancedInfoList-r11 ::= SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11 {
	
	2 Entries
	

	        CRS-AssistancedInfo-r11 ::= SEQUENCE {
	
	
	

	          physCellId-r11
	(PCIcell1-PCIcell2) mod3 = 0

PCIcell1 not equal to PCIcell2
	Cell PCIs are selected so that both conditions are met for Cell2
	

	          antennaPortsCount-r11
	an2
	
	

	          mbsfn-SubframeConfigList-r11 ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig {
	
	
	

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE {
	
	
	

	                oneFrame
	'000000'
	The CRS assistance information is provided for Cell2 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation oneFrame='000000'
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	        CRS-AssistanceInfo-r11 :: = SEQUENCE {
	
	
	

	          physCellId-r11
	(PCIcell1-PCIcell3) mod3! = 0
	Cell PCIs are selected so that both conditions are met
for Cell3
	

	          antennaPortsCount-r11
	an2
	
	

	          mbsfn-SubframeConfigList-r11 ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig {
	
	
	

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE {
	
	
	

	                oneFrame
	'000000'
	The CRS assistance information is provided for Cell 3 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation oneFrame='000000'
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.19.5	Test requirements
Table 7.3.19.5-1: Cell specific test requirement parameters for E-UTRAN FDD for in-sync radio link monitoring (feICIC)
	Parameter
	Unit
	Test 1

	
	
	Cell1
	Cell2
	Cell3

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	2x2 Low
	2x2 Low

	PCFICH/PDCCH/PHICH parameters
	
	R.9 FDD
	R.9 FDD
	R.9 FDD

	OCNG Pattern defined in D.1.6 (FDD)
	
	OP.6 FDD
	OP.6 FDD
	OP.6 FDD

	A, B
	
	-3
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.2-2. 

	PDCCH_RA
	dB
	-3
	

	PDCCH_RB
	dB
	
	

	PBCH_RA
	dB
	
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR Note 6
	dB
	-0.6
	-4.3
	-14.6
	-9.5
	-0.6
	3.8
	3.8
	4.2
	4.2
	3.8
	1.8
	1.8
	2.2
	2.2
	1.8

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

	Propagation condition
	Hz
	ETU 30
	ETU 30
	ETU 30

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.19.4-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power: 
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
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)
7.3.20.1	Test purpose
To verify that the UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the Pcell under time domain measurement resource restriction with CRS assistance information.
7.3.20.2	Test applicability
This test applies to all types of E-UTRA TDD and CRS interference handling UE release 11 and forward. Applicability requires support of FGI bit 115.
7.3.20.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2.1 and A.7.3.20.
7.3.20.4	Test description
There are three E-UTRA cells in the test on the same RF channel. There are three active cells in the test: Cell 1 is the PCell cell and Cell 2 and Cell 3 are the neighbour cells. Non-MBSFN ABS pattern is configured in both Cell 2 and Cell 3 in this test. The UE is configured by higher layers with a time domain measurement restriction pattern for performing PCell measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode with periodicity of 2 ms.
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.20.4-1 shows the variation of the downlink SNR in the active cell (Cell 1) to emulate in-sync state. Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The Non-MBSFN ABS pattern, the time domain measurement resource restriction pattern and the CRS assistance information shall be configured prior to the start of T1.


Figure 7.3.20.4-1: SNR variation in the serving cell for in-sync testing under time domain measurement resource restriction with non-MBSFN ABS
7.3.20.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.48.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.20.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.20.4.3
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.20.4.1-1: General test parameters for E-UTRAN TDD in-sync radio link monitoring test (feICIC)
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	
	
	Cell 1
	Cell 2
	Cell 3
	

	PCFICH/PDCCH/PHICH parameters
	
	R.9 TDD
	R.9 TDD
	R.9 TDD
	As specified in section A.2.2.
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.2 TDD
	OP.2 TDD
	OP.2 TDD
	As specified in section D.2.2.

	Active cell
	
	PCell
	Neighbor Cell
	Neighbor Cell
	Cell 1, Cell 2 and Cell 3 are on E-UTRA RF channel number 1

	CP length
	
	Normal
	Normal
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	10
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low 
	2x2 Low
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	Neighbor Cell ABS configuration
	
	N/A
	Non-MBSFN ABS
	As defined in Table C.3.1.1.2-2

	ABS Pattern
	
	N/A
	'00001000000000100000'
	'00001000000000100000'
	TDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. Configured in Cell 2 and Cell 3.
The first/leftmost bit corresponds to the PCell subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (20) divided by 10. No MBSFN subframes are configured in the ABS subframes.


	Time domain measurement resource restriction pattern
	
	'00001000000000100000'
	N/A
	N/A
	Time domain measurement resource restriction pattern for serving cell measurement signalled to the UE in message measSubframePatternPCell-r10 as defined in 3GPP TS 36.331, clause 6.3.2.

	CRS assistant information
	physCellld
	
	N/A
	see PCI conditions below
	see PCI conditions below
	The CRS assistance information is provided for Cell 2 and Cell 3 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation oneFrame='000000'

	
	antennaPortsCount
	
	
	an2
	an2
	

	
	mbsfn-SubframeConfigList
	
	
	oneFrame = '000000'
	oneFrame = '000000'
	

	Time offset from Cell 1
	us
	0
	3
	2
	

	Frequency offset
	Hz
	0
	300
	-100
	

	Physical Cell ID 
	
	PCIcell1
	(PCIcell1-PCIcell2 ) mod3 = 0

PCIcell1 not equal to PCIcell2
	(PCIcell1-PCIcell3 ) mod3 != 0
	Cell PCIs are selected so that all conditions are met

	In sync transmission parameters (Note)
	DCI format
	
	1C
	1C
	1C
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	3
	3
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1  and Table 7.6.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	4
	4
	

	
	A, B
	
	-3
	-3
	-3
	

	
	Ratio of PDCCH to RS EPRE
	
	-3
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.2-2.
	

	
	Ratio of PCFICH to RS EPRE
	
	1
	
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	1A
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	3
	3
	3
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	8
	8
	

	
	A, B
	
	-3
	-3
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.2-2.
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	
	

	DRX
	
	OFF
	OFF
	OFF
	

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

	T310 timer
	ms
	2000
	N/A
	T310 is enabled

	T311 timer
	ms
	1000
	
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	
	Minimum CQI reporting periodicity

	T1
	s
	0.5
	N/A
	

	T2
	s
	0.4
	
	

	T3
	s
	1.46
	
	

	T4
	s
	0.4
	
	

	T5
	s
	1
	
	

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.20.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
Non-MBSFN ABS pattern is configured in both Cell 2 and Cell 3 in this test. The UE is configured by higher layers with a time domain measurement restriction pattern for performing PCell (Cell 1) measurements. The Non-MBSFN ABS pattern, the time domain measurement resource restriction pattern and the CRS assistance information shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters for Cell 1, Cell 2, and Cell 3 according to T1 in Table 7.3.20.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.20.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.20.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR values to T4 as specified in Table 7.3.20.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR values to T5 as specified in Table 7.3.20.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (420 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-10 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.20.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 7.2A.6 with the following exceptions:
Table 7.3.20.4.3-1: Common Exception messages for E-UTRAN TDD in-sync testing under time domain measurement resource restriction (feICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.20.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD in-sync testing under time domain measurement resource restriction (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1C in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.20.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD in-sync testing under time domain measurement resource restriction (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.20.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD in-sync testing under time domain measurement resource restriction (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.20.4.3-5: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN TDD in-sync testing under time domain measurement resource restriction (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 5.2A.5, Table 5.2A.5.1.1-2 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10
	
	
	

	           subframeConfig1-5-r10
	'00001000000000100000'
	BIT STRING (SIZE (20))
	

	
	
	
	

	    }
	
	
	

	  }
	
	
	

	  NeighCellsCRS-Info-r11 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      CRS-AssistancedInfoList-r11 ::= SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11 {
	
	2 Entries
	

	        CRS-AssistancedInfo-r11 ::= SEQUENCE {
	
	
	

	          physCellId-r11
	(PCIcell1-PCIcell2) mod3 = 0
PCIcell1 not equal to PCIcell2
	Cell PCIs are selected so that both conditions are met for Cell2
	

	          antennaPortsCount-r11
	an2
	
	

	          mbsfn-SubframeConfigList-r11 ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig {
	
	
	

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE {
	
	
	

	                oneFrame
	'000000'
	The CRS assistance information is provided for Cell2 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation oneFrame='000000'
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	        CRS-AssistanceInfo-r11 :: = SEQUENCE {
	
	
	

	          physCellId-r11
	(PCIcell1-PCIcell3) mod3! = 0
	Cell PCIs are selected so that both conditions are met for Cell3
	

	          antennaPortsCount-r11
	an2
	
	

	          mbsfn-SubframeConfigList-r11 ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig {
	
	
	

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE {
	
	
	

	                oneFrame
	'000000'
	The CRS assistance information is provided for Cell 3 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation oneFrame='000000'
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.20.5	Test requirements
Table 7.3.20.5-1: Cell specific test requirement parameters for E-UTRAN TDD for in-sync radio link monitoring (feICIC)
	Parameter
	Unit
	Test 1

	
	
	Cell1
	Cell2
	Cell3

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	2x2 Low
	2x2 Low

	Special subframe configuration Note 1 
	
	6
	6
	6

	Uplink-downlink configuration Note 2
	
	1
	1
	1

	PCFICH/PDCCH/PHICH parameters
	
	R.9 TDD
	R.9 TDD
	R.9 TDD

	OCNG Pattern defined in D.2.2 (TDD) 
	
	OP.2 TDD
	OP.2 TDD
	OP.2 TDD

	A, B
	
	-3
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.1.2-2.

	PDCCH_RA
	dB
	-3
	

	PDCCH_RB
	dB
	
	

	PBCH_RA
	dB
	
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 3
	dB
	
	

	OCNG_RBNote 3
	dB
	
	

	SNR Note 8
	dB
	-0.6
	-4.3
	-14.6
	-9.5
	-0.6
	3.8
	3.8
	4.2
	4.2
	3.8
	1.8
	1.8
	2.2
	2.2
	1.8

	

	dBm/15 kHz
	-98
	-98
	-98

	Propagation condition
	Hz
	ETU 30
	ETU 30
	ETU 30

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2: 	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8:	The SNR in time periods T1, T2, T3, T4 and T5 of active cell is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.20.4-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all uplink subframes configured for CQI transmission according to the configured CQI mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
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)
7.3.21.1	Test purpose
To verify that the UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the serving cell under time domain measurement resource restriction with CRS assistance information.
7.3.21.2	Test applicability
This test applies to all types of E-UTRA FDD and CRS interference handling UE release 11 and forward. Applicability requires support of FGI bit 115.
7.3.21.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2.1 and A.7.3.21.
7.3.21.4	Test description
There are three E-UTRA cells in the test on the same RF channel. There are three active cells in the test: Cell 1 is the PCell cell and Cell 2 and Cell 3 are the neighbour cells. MBSFN ABS pattern is configured in both Cell 2 and Cell 3 in this test. The UE is configured by higher layers with a time domain measurement restriction pattern for performing PCell measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode with periodicity of 2 ms.
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.21.4-1 shows the variation of the downlink SNR in the active cell (Cell 1) to emulate in-sync state. Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The MBSFN ABS pattern, the time domain measurement resource restriction pattern and the CRS assistance information shall be configured prior to the start of T1.


Figure 7.3.21.4-1: SNR variation in the serving cell for in-sync testing under time domain measurement resource restriction with MBSFN ABS
7.3.21.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.48.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.21.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.21.4.3.
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.21.4.1-1: General test parameters for E-UTRAN FDD in-sync testing radio link monitoring test (feICIC)
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	
	
	Cell 1
	Cell 2
	Cell 3
	

	PCFICH/PDCCH/PHICH parameters
	
	R.9 FDD
	R.9 FDD
	R.9 FDD
	As specified in section A.2.1.
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.6 FDD
	OP.9 FDD
	OP.9 FDD
	As specified in section D.1.6 and D.1.9.

	Active cell
	
	PCell
	Neighbor Cell
	Neighbor Cell
	Cell 1, Cell 2 and Cell 3 are on E-UTRA RF channel number 1

	CP length	
	
	Normal
	Normal
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	10
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low 
	2x2 Low
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	Neighbor Cell ABS configuration
	
	N/A
	MBSFN ABS
	As defined in Table C.3.1.2.2-2.

	ABS Pattern
	
	N/A
	0100000010000000100000000010000001000000
	0100000010000000100000000010000001000000
	FDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. 
The first/leftmost bit corresponds to the PCell subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (40) divided by 10. MBSFN subframes are configured in the ABS subframes configured in Cell 2 and Cell 3 prior to the start of T1.

	Time domain measurement resource restriction pattern
	
	'0100000010000000100000000010000001000000'
	N/A
	N/A
	Time domain measurement resource restriction pattern for serving cell measurement signalled to the UE in message measSubframePatternPCell-r10 as defined in 3GPP TS 36.331, clause 6.3.2.

	CRS assistance information
	physCellld
	
	N/A
	see PCI conditions below
	see PCI conditions below
	The CRS assistance information is provided for Cell 2 and Cell 3 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation fourFrames = '100001000100000100001000'

	
	antennaPortsCount
	
	
	an2
	an2
	

	
	mbsfn-SubframeConfigList
	
	
	fourFrames = '100001000100000100001000'
	fourFrames = '100001000100000100001000'
	

	Time offset between cells (With respect to Cell 1)
	us
	0
	3
	2
	

	Frequency shift between cells (With respect to Cell 1)
	Hz
	0
	300
	-100
	

	Physical Cell ID 
	
	PCIcell1
	(PCIcell1-PCIcell2) mod3 = 0

PCIcell1 not equal to PCIcell2
	(PCIcell1-PCIcell3) mod3 != 0
	Cell PCIs are selected so that all conditions are met

	In sync transmission parameters (Note 1)
	DCI format
	1C
	1C
	1C
	

	

In sync transmission parameters (Note)
	Number of Control OFDM symbols
	
	3
	3
	3
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Aggregation level 
	CCE
	4
	4
	4
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-2 respectively.

	
	A, B
	
	-3
	-3
	-3
	

	
	Ratio of PDCCH to RS EPRE
	
	-3
	Non-ABS and ABS subframe channel powers defined in  Table C.3.1.2.2-2.
	

	
	Ratio of PCFICH to RS EPRE
	
	1
	
	

	

Out of sync transmission parameters (Note)
	DCI format
	
	1A
	1A
	1A
	

	
	Number of Control OFDM symbols
	
	3
	3
	3
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Aggregation level 
	CCE
	8
	8
	8
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-1 respectively.

	
	A, B
	
	-3
	-3
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	Non-ABS and ABS subframe channel powers defined in  Table C.3.1.2.2-2.
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	
	

	DRX
	
	OFF
	OFF
	OFF
	

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

	T310 timer
	ms
	2000
	N/A
	T310 is enabled

	T311 timer
	ms
	1000
	
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	
	Minimum CQI reporting periodicity

	T1
	s
	0.5
	N/A
	

	T2
	s
	0.4
	
	

	T3
	s
	1.46
	
	

	T4
	s
	0.4
	
	

	T5
	s
	1
	
	

	NOTE: 	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.21.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
MBSFN ABS pattern is configured in both Cell 2 and Cell 3 in this test. The UE is configured by higher layers with a time domain measurement restriction pattern for performing PCell (Cell 1) measurements. The MBSFN ABS pattern, the time domain measurement resource restriction pattern and the CRS assistance information shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3 with exceptions listed in 7.2A.6.
2.	Set the parameters for Cell 1, Cell 2, and Cell 3 according to T1 in Table 7.3.21.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.21.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.21.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR values to T4 as specified in Table 7.3.21.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR values to T5 as specified in Table 7.3.21.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (420 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.21.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 7.2A.6 with the following exceptions:
Table 7.3.21.4.3-1: Common Exception messages for E-UTRAN FDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (feICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.21.4.3-2 : CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (feICIC) requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.21.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.21.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring Test for in-sync
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.21.4.3-5: RadioResourceConfigDedicated-SRB2-DRB(n,m): Additional E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 5.2A.5, Table 5.2A.5.1.1-2 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	'0100000010000000100000000010000001000000'
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	  NeighCellsCRS-Info-r11 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      CRS-AssistancedInfoList-r11 ::= SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11 {
	
	2 Entries
	

	        CRS-AssistancedInfo-r11 ::= SEQUENCE {
	
	
	

	          physCellId-r11
	(PCIcell1-PCIcell2) mod3 = 0

PCIcell1 not equal to PCIcell2
	Cell PCIs are selected so that both conditions are met for Cell2
	

	          antennaPortsCount-r11
	an2
	
	

	          mbsfn-SubframeConfigList-r11 ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig {
	
	
	

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n4
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE {
	
	
	

	                fourFrames
	'100001000100000100001000'
	The CRS assistance information is provided for Cell 2 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation fourFrams=' 100001000100000100001000'
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	        CRS-AssistanceInfo-r11 :: = SEQUENCE {
	
	
	

	          physCellId-r11
	(PCIcell1-PCIcell3) mod3! = 0
	Cell PCIs are selected so that both conditions are met 
for Cell3
	

	          antennaPortsCount-r11
	an2
	
	

	          mbsfn-SubframeConfigList-r11 ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig {
	
	
	

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n4
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE {
	
	
	

	                 fourFrames
	'100001000100000100001000'
	The CRS assistance information is provided for Cell 3 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation fourFrams=' 100001000100000100001000'
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	   }
	
	
	

	}
	
	
	



Table 7.3.21.4.3-6: SystemInformationBlockType2: Additional E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1 SystemInformationBlockType2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  mbsfn-SubframeConfiguration
	Not present
	
	Cell 1

	  mbsfn-SubframeConfigList ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {
	
	
	Cell 2, Cell 3

	    radioframeAllocationPeriod
	n4
	
	

	    radioframeAllocationOffset
	0
	
	

	    subframeAllocation CHOICE {
	
	
	

	        fourFrames
	'100001000100000100001000'B
	
	

	    }
	
	
	

	}
	
	
	



Table 7.3.21.4.3-7: SystemInformationBlockType3: Additional E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-2 SystemInformationBlockType3

	Information Element
	Value/remark
	Comment
	Condition

	neighCellConfig
	'00'B (Not all neighbour cells have the same MBSFN subframe allocation as serving cell)
	
	Cell 1, Cell 2, Cell 3


7.3.21.5	Test requirements
Table 7.3.21.5-1: Cell specific test parameters for
E-UTRAN TDD in-sync radio link monitoring test (feICIC)
	Parameter
	Unit
	Test 1

	
	
	Cell1
	Cell2
	Cell3

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	2x2 Low
	2x2 Low

	PCFICH/PDCCH/PHICH parameters
	
	R.9 FDD
	R.9 FDD
	R.9 FDD

	OCNG Pattern defined in D.1.6 and D.1.9 (FDD)
	
	OP.6 FDD
	OP.9 FDD
	OP.9 FDD

	A, B
	
	-3
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in  Table C.3.1.2.2-2. 

	PDCCH_RA
	dB
	-3
	

	PDCCH_RB
	dB
	
	

	PBCH_RA
	dB
	
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR Note 6
	dB
	-0.6
	-4.3
	-14.6
	-9.5
	-0.6
	3.8
	3.8
	4.2
	4.2
	3.8
	1.8
	1.8
	2.2
	2.2
	1.8

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

	Propagation condition
	Hz
	ETU 30
	ETU 30
	ETU 30

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.21.4-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
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)
7.3.22.1	Test purpose
To verify that the UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the serving cell under time domain measurement resource restriction with CRS assistance information.
7.3.22.2	Test applicability
This test applies to all types of E-UTRA TDD and CRS interference handling UE release 11 and forward. Applicability requires support of FGI bit 115.
7.3.22.3	Minimum conformance requirements
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in 3GPP TS 36.213 [8] clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least 10 ms.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in 3GPP TS 36.331 [5] clause 5.3.11.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2.1 and A.7.3.22.
7.3.22.4	Test description
There are three E-UTRA cells in the test on the same RF channel. There are three active cells in the test: Cell 1 is the PCell cell and Cell 2 and Cell 3 are the neighbour cells. MBSFN ABS pattern is configured in both Cell 2 and Cell 3 in this test. The UE is configured by higher layers with a time domain measurement restriction pattern for performing PCell measurements. The UE is also configured for periodic CQI reporting in PUCCH 1-0 mode with periodicity of 2 ms.
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.22.4-1 shows the variation of the downlink SNR in the active cell (Cell 1) to emulate in-sync state. Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The MBSFN ABS pattern, the time domain measurement resource restriction pattern and the CRS assistance information shall be configured prior to the start of T1


Figure 7.3.22.4-1: SNR variation in the serving cell for in-sync testing under time domain measurement resource restriction with MBSFN ABS
7.3.22.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator), AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.48.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.22.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.22.4.3.
5.	At this stage only Cell 1 is switched on. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1.
Table 7.3.22.4.1-1: General test parameters for E-UTRAN TDD in-sync radio link monitoring test
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	
	
	Cell 1
	Cell 2
	Cell 3
	

	PCFICH/PDCCH/PHICH parameters
	
	R.9 TDD
	R.9 TDD
	R.9 TDD
	As specified in section A.2.2.
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.2 TDD
	OP.6 TDD
	OP.6 TDD
	As specified in section D.2.2 and D.2.6.

	Active cell
	
	PCell
	Neighbor Cell
	Neighbor Cell
	Cell 1, Cell 2 and Cell 3 are on E-UTRA RF channel number 1

	CP length	
	
	Normal
	Normal
	Normal
	

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	10
	10
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low 
	2x2 Low
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.521-1 [10] Annex B.2.3.2

	Neighbor Cell ABS configuration
	
	N/A
	MBSFN ABS
	As defined in Table C.3.1.1.2-2

	ABS Pattern
	
	N/A
	00001000000000100000
	00001000000000100000
	TDD ABS Pattern Info IE, as defined in 3GPP TS 36.423 [28], clause 9.2.54. Configured in Cell 2 and Cell 3.
The first/leftmost bit corresponds to the PCell subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (20) divided by 10. MBSFN subframes are configured in the ABS subframes.

	Time domain measurement resource restriction pattern
	
	'00001000000000100000'
	N/A
	N/A
	Time domain measurement resource restriction pattern for serving cell measurement signalled to the UE in message measSubframePatternPCell-r10 as defined in 3GPP TS 36.331, clause 6.3.2.

	CRS assistance information
	physCellld
	
	N/A
	see PCI conditions below
	see PCI conditions below
	The CRS assistance information is provided for Cell 2 and Cell 3 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation fourFrames = '010000100001000010000000'

	
	antennaPortsCount
	
	
	an2
	an2
	

	
	mbsfn-SubframeConfigList
	
	
	fourFrames = '010000100001000010000000'
	fourFrames = '010000100001000010000000'
	

	Time offset from Cell 1
	us
	0
	3
	2
	

	Frequency offset
	Hz
	0
	300
	-100
	

	Physical Cell ID 
	
	PCIcell1
	(PCIcell1-PCIcell2 ) mod3 = 0
PCIcell1 not equal to PCIcell2
	(PCIcell1-PCIcell3 ) mod3 != 0
	Cell PCIs are selected so that all conditions are met

	In sync transmission parameters (Note)
	DCI format
	
	1C
	1C
	1C
	As defined in section 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	2
	2
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	4
	4
	

	
	A, B
	
	-3
	-3
	-3
	

	
	Ratio of PDCCH to RS EPRE
	
	-3
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.2.2-2.
	

	
	Ratio of PCFICH to RS EPRE
	
	1
	
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	1A
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	2
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	8
	8
	

	
	A, B
	
	-3
	-3
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.2.2-2.
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	
	

	DRX
	
	OFF
	OFF
	OFF
	

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

	T310 timer
	ms
	2000
	N/A
	T310 is enabled

	T311 timer
	ms
	1000
	
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	
	As defined in Table 7.2.2-1 in 3GPP TS 36.213

	CQI reporting periodicity
	ms
	1
	
	Minimum CQI reporting periodicity

	T1
	s
	0.5
	N/A
	

	T2
	s
	0.4
	
	

	T3
	s
	1.46
	
	

	T4
	s
	0.4
	
	

	T5
	s
	1
	
	

	NOTE: 	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.22.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
MBSFN ABS pattern is configured in both Cell 2 and Cell 3 in this test. The UE is configured by higher layers with a time domain measurement restriction pattern for performing PCell (Cell 1) measurements. The MBSFN ABS pattern, the time domain measurement resource restriction pattern and the CRS assistance information shall be configured prior to the start of T1.
1.	Ensure the UE is in State 3A-RF in Cell 1 according to 3GPP TS 36.508 [7] clause 7.2A.3 with exceptions listed in 7.2A.6.
2.	Set the parameters for Cell 1, Cell 2, and Cell 3 according to T1 in Table 7.3.22.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR values to T2 as specified in Table 7.3.22.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR values to T3 as specified in Table 7.3.22.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR values to T4 as specified in Table 7.3.22.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR values to T5 as specified in Table 7.3.22.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (420 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.22.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 7.2A.6 with the following exceptions:
Table 7.3.22.4.3-1: Common Exception messages for E-UTRAN TDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (feICIC)
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.22.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (feICIC) requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.22.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.22.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring Test for in-sync
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



Table 7.3.22.4.3-5: RadioResourceConfigDedicated-SRB2-DRB(n,m): Additional E-UTRAN TDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 5.2A.5, Table 5.2A.5.1.1-2 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10
	'00001000000000100000'
	BIT STRING (SIZE (20))
	

	    }
	
	
	

	  }
	
	
	

	  NeighCellsCRS-Info-r11 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      CRS-AssistancedInfoList-r11 ::= SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11 {
	
	2 Entries
	

	        CRS-AssistancedInfo-r11 ::= SEQUENCE {
	
	
	

	          physCellId-r11
	(PCIcell1-PCIcell2) mod3 = 0
PCIcell1 not equal to PCIcell2
	Cell PCIs are selected so that both conditions are met for Cell2
	

	          antennaPortsCount-r11
	an2
	
	

	          mbsfn-SubframeConfigList-r11 ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig {
	
	
	

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n4
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE {
	
	
	

	                fourFrames
	'010000100001000010000000'
	The CRS assistance information is provided for Cell 2 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation fourFrams= '010000100001000010000000'
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	        CRS-AssistanceInfo-r11 :: = SEQUENCE {
	
	
	

	          physCellId-r11
	(PCIcell1-PCIcell3) mod3! = 0
	Cell PCIs are selected so that both conditions are met for Cell3
	

	          antennaPortsCount-r11
	an2
	
	

	          mbsfn-SubframeConfigList-r11 ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig {
	
	
	

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n4
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE {
	
	
	

	                fourFrames
	'010000100001000010000000'
	The CRS assistance information is provided for Cell 3 in CRS-AssistanceInfo. It includes a single MBSFN-SubframeConfig element with subframe allocation fourFrams= '010000100001000010000000'
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.22.4.3-6: SystemInformationBlockType2: Additional E-UTRAN TDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1 SystemInformationBlockType2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  mbsfn-SubframeConfigList
	Not present
	
	Cell 1

	  mbsfn-SubframeConfigList ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {
	
	
	Cell 2, Cell 3

	    radioframeAllocationPeriod
	n4
	
	

	    radioframeAllocationOffset
	0
	
	

	    subframeAllocation CHOICE {
	
	
	

	        fourFrames
	'010000100001000010000000'B
	
	

	    }
	
	
	

	}
	
	
	



Table 7.3.22.4.3-7: SystemInformationBlockType3: Additional E-UTRAN TDD Radio Link Monitoring Test for in-sync under Time Domain Measurement Resource Restriction with MBSFN ABS (feICIC)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-2 SystemInformationBlockType3

	Information Element
	Value/remark
	Comment
	Condition

	neighCellConfig
	'00'B (Not all neighbour cells have the same MBSFN subframe allocation as serving cell)
	
	Cell 1, Cell 2, Cell 3



7.3.22.5	Test requirements
Table 7.3.22.5-1: Cell specific test parameters for E-UTRAN TDD in-sync radio link monitoring test (feICIC)
	Parameter
	Unit
	Test 1

	
	
	Cell1
	Cell2
	Cell3

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	2x2 Low
	2x2 Low

	Special subframe configuration Note 1 
	
	6
	6
	6

	Uplink-downlink configuration Note 2
	
	1
	1
	1

	PCFICH/PDCCH/PHICH parameters
	
	R.9 TDD
	R.9 TDD
	R.9 TDD

	OCNG Pattern defined in D.2.2 and D.2.6 (TDD) 
	
	OP.2 TDD
	OP.6 TDD
	OP.6 TDD

	A, B
	
	-3
	-3
	-3

	PCFICH_RB
	dB
	1
	Non-ABS and ABS subframe channel powers defined in Table C.3.1.2.2-2

	PDCCH_RA
	dB
	-3
	

	PDCCH_RB
	dB
	
	

	PBCH_RA
	dB
	
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 3
	dB
	
	

	OCNG_RBNote 3
	dB
	
	

	SNR Note 8
	dB
	-0.6
	-4.3
	-14.6
	-9.5
	-0.6
	3.8
	3.8
	4.2
	4.2
	3.8
	1.8
	1.8
	2.2
	2.2
	1.8
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	dBm/15 kHz
	-98
	-98
	-98

	Propagation condition
	Hz
	ETU 30
	ETU 30
	ETU 30

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2: 	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8:	The SNR in time periods T1, T2, T3, T4 and T5 of active cell is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.22.4-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all uplink subframes configured for CQI transmission according to the configured CQI mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.23	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync for 5MHz Bandwidth
7.3.23.1	Test purpose
Same test purpose as defined in clause 7.3.1.1.
7.3.23.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward that only support E-UTRA bands within band group FDD_N.
7.3.23.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 7.3.1.3 with the following exceptions:
-	Instead of A.7.3.1  use A.7.3.23.
7.3.23.4	Test description
The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.23.4-1 shows the three different time durations and the corresponding variation of the downlink SNR in the active cell to emulate out-of-sync states.
[image: ]
Figure 7.3.23.4-1: SNR variation for out-of-sync testing
7.3.23.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 5 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.23.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.23.4.3.
5.	There is one cell specified in this test. Cell 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 7.3.23.4.1-1: General test parameters for E-UTRAN FDD out-of-sync testing for 5MHz bandwidth
	Parameter
	Unit
	Value
	Comment

	
	
	Test 4
	

	PCFICH/PDCCH/PHICH parameters
	
	R.12 FDD
	As specified in clause A.2.1.
None of the PDCCH are intended for the UE under test

	OCNG parameters
	
	OP.16 FDD
	As specified in clause D.1.16.

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	5
	

	Out of sync transmission parameters (Note 1)
	Number of Control OFDM Symbols
	
	3
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.6.1 and Table 7.6.1-1 respectively.

	NOTE 1:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.
NOTE 2:	See Table 7.3.1.4.1-1 for other general test parameters.
NOTE 3:	This test is according to the principle defined in 3GPP TS 36.133 [4] section A.3.7.2.



7.3.23.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.23.5-1. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.23.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.23.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (240 ms after the start of T3) until T3 expires,

the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.23.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.23.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.23.4.3-1: Common Exception messages for E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync for 5MHz bandwidth
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.2.4-1


Table 7.3.23.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync for 5MHz bandwidth
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.23.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync for 5MHz bandwidth requirements
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.23.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync for 5MHz bandwidth
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.23.5	Test requirement
Same test requirement as defined in clause 7.3.1.5 with the following exceptions:
Tables 7.3.1.4.1-1 and 7.3.23.5-1 define the primary level settings for E-UTRAN FDD (cell # 1) for out-of-sync radio link monitoring for 5 MHz bandwidth.
Table 7.3.23.5-1: Cell specific test parameters for E-UTRAN FDD for out-of-sync radio link monitoring test #4 under 5MHz Bandwidth
	Parameter
	Unit
	Test 4

	
	
	T1
	T2
	T3

	BWchannel
	MHz
	5

	OCNG Pattern defined in A.3.2.1.16 (FDD)
	
	
OP.16 FDD

	SNR Note
	dB
	-1.4
	-4.8
	-13.1

	NOTE:	See Table 7.3.1.5-2 for other cell specific test parameters.



7.3.23_1	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync for 5MHz Bandwidth with 4 Rx antenna ports
7.3.23_1.1	Test purpose
Same test purpose as defined in clause 7.3.1.1.
7.3.23_1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward that supports 4Rx on all its FDD operating bands and that only supports E-UTRA bands within band group FDD_N.
7.3.23_1.3	Minimum conformance requirements
Same as 7.3.23.3.
7.3.23_1.4	Test description
Same as 7.3.23.4.
7.3.23_1.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 5 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.76.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.23_1.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.23_1.4.3.
5.	There is one cell specified in this test. Cell 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 7.3.23_1.4.1-1: General test parameters for E-UTRAN FDD out-of-sync testing for 5MHz bandwidth
See Table 7.3.23.4.1-1 with the following changes:
-	Instead of antenna configuration 2x2 use 2x4.
7.3.23_1.4.2	Test procedure
Same Test Procedure as in 7.3.23.4.2 with the following changes:
-	Instead of Table 7.3.23.5-1 use Table 7.3.23_1.5-1
7.3.23_1.4.3	Message contents
Same as 7.3.23.4.3.
7.3.23_1.5	Test requirement
Same test requirement as defined in clause 7.3.23.5 with the following exceptions:
Tables 7.3.1.4.1-1 and 7.3.23_1.5-1 define the primary level settings for E-UTRAN FDD (cell # 1) for out-of-sync radio link monitoring for 5MHz bandwidth.
Table 7.3.23_1.5-1: Cell specific test parameters for E-UTRAN FDD for out-of-sync radio link monitoring test #4 under 5MHz Bandwidth
	Parameter
	Unit
	Test 4

	
	
	T1
	T2
	T3

	BWchannel
	MHz
	5

	OCNG Pattern defined in A.3.2.1.16 (FDD)
	
	
OP.16 FDD

	SNR Note 1, Note 2
	dB
	-1.4
	-4.8
	-16.6

	NOTE 1:	See Table 7.3.1.5-2 for other cell specific test parameters.
NOTE 2:	The SNR is adjusted for 4Rx as defined in 3A.4.1.2.1.



7.3.24	E-UTRAN FDD Radio Link Monitoring Test for In-sync for 5MHz Bandwidth
7.3.24.1	Test purpose
Same test purpose as defined in clause 7.3.2.1.
7.3.24.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward that only support bands within band group FDD_N.
7.3.24.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 7.3.1.3 with the following exceptions:
-	Instead of A.7.3.2  use A.7.3.24.
7.3.24.4	Test description
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.24.4-1 shows the different time durations and the corresponding variation of the downlink SNR in the active cell to emulate in-sync states.


Figure 7.3.24.4-1: SNR variation for in-sync testing
7.3.24.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 5 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and faders, to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10.
2.	The general test parameter settings for the different subtest are set up according to Table 7.3.24.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.24.4.3.
5.	There is one cell specified in this test. Cell 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 7.3.24.4.1-1: General test parameters for E-UTRAN FDD in-sync for 5MHz bandwidth testing
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.12 FDD
	As specified in clause A.2.1. 
None of the PDCCH are intended for the UE under test

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	5
	

	In sync transmission parameters (Note 1)
	Number of Control OFDM symbols
	
	3
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.6.1 and Table 7.6.1-2 respectively.

	Out of sync transmission parameters (Note 1)
	Number of Control OFDM symbols
	
	3
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.6.1 and Table 7.6.1-1 respectively.

	NOTE 1:	See Table 7.3.2.4.1-1 for other general test 2 parameters.
NOTE 2:	This test is performed according to the principle defined in 3GPP TS 36.133 [4] clause A.3.7.2.



7.3.24.4.2	Test procedure
Same test procedure as defined in clause 7.3.2.4.2 with only Test 2 applied and with the following exceptions:
-	Instead of Table 7.3.2.5-1  use Table 7.3.24.5-1.
7.3.24.4.3	Message contents
Same message contents as defined in clause 7.3.2.4.3 with only Test 2 applied.
7.3.24.5	Test requirement
Same test requirement as defined in clause 7.3.2.5 with the following exceptions:
Tables 7.3.24.4.1-1 and 7.3.24.5-1 define the primary level settings for E-UTRAN FDD (cell # 1) for in-sync radio link monitoring  test for 5MHz bandwidth.
Table 7.3.24.5-1: Cell specific test parameters for E-UTRAN FDD (cell # 1) for in-sync radio link monitoring test for 5MHz bandwidth
	Parameter
	Unit
	T1
	T2
	T3
	T4
	T5

	BWchannel
	MHz
	5

	OCNG Pattern defined in D.1.16 (FDD)
	
	OP.16 FDD

	SNR
	dB
	-1.4
	-4.8
	-13.1
	-8.2
	-1.4

	Propagation condition
	
	ETU 70 Hz

	NOTE:	See Table 7.3.2.5-1 for other general test 2 parameters.



7.3.25	E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX for 5MHz Bandwidth
7.3.25.1	Test purpose
Same test purpose as defined in clause 7.3.6.1.
7.3.25.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward that only support E-UTRA bands within band group FDD_N. Applicability requires support for FGI bit 5.
7.3.25.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 7.3.6.3 with the following exceptions:
-	Instead of A.7.3.6  use A.7.3.25.
7.3.25.4	Test description
Same test description as defined in clause 7.3.6.4.
7.3.25.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 5 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise source to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.18.
2.	The general test parameter settings for the test are set up according to Table 7.3.25.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.25.4.3.
5.	There is one cell specified in this test. Cell 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 7.3.25.4.1-1: General test parameters for E-UTRAN FDD in-sync in DRX for 5MHz bandwidth testing
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.12 FDD
	As specified in clause A.2.1.
None of the PDCCH are intended for the UE under test

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	5
	

	In sync transmission parameters (Note 1)
	Number of Control OFDM symbols
	
	3
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.6.1 and Table 7.6.1-2 respectively.

	Out of sync transmission parameters (Note 1)
	Number of Control OFDM symbols
	
	3
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.6.1 and Table 7.6.1-1 respectively.

	NOTE 1:	See Table 7.3.6.4.1-1 for other general test parameters.
NOTE 2:	This test is performed according to the principle defined in 3GPP TS 36.133 [4] section A.3.7.2.



7.3.25.4.2	Test procedure
Same test procedure as defined in clause 7.3.6.4.2 with the following exceptions:
-	Instead of Table 7.3.6.5-1  use Table 7.3.25.5-1.
7.3.25.4.3	Message contents
Same message contents as defined in clause 7.3.6.4.3. 
7.3.25.5	Test requirement
Same test requirement as defined in clause 7.3.6.5 with the following exceptions:
Tables 7.3.25.4.1-1, 7.3.25.5-1, 7.3.6.5-2 and 7.3.6.5-3 define the primary level settings for E-UTRAN FDD (cell # 1) radio link monitoring test for In-sync in DRX for 5MHz bandwidth.
Table 7.3.25.5-1: Cell specific test parameters for E-UTRAN FDD (cell # 1) for In-sync radio link monitoring in DRX for 5MHz bandwidth test
	Parameter
	Unit
	T1
	T2
	T3
	T4
	T5

	BWchannel
	MHz
	5

	OCNG Pattern defined in D.1.16 (FDD)
	
	OP.16 FDD

	SNR
	dB
	-1.7
	-5.1
	-12.8
	-7.9
	-1.7

	Propagation condition
	
	AWGN

	NOTE:	See Table 7.3.6.5-1 for other general test parameters.



7.3.26	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for UE category 0
7.3.26.1	Test purpose
The purpose of this test is to verify that the FD-FDD category 0  UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.26.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward of UE Category 0.
7.3.26.3	Minimum conformance requirements
The UE category 0 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout_Cat0, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200ms Qout_Cat0 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin_Cat0, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin_Cat0 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [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 3GPP TS 36.331 [5].
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.11.1, 7.11.2 and A.7.3.26.
7.3.26.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.26.4-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.


Figure 7.3.26.4-1: SNR variation for out-of-sync testing
7.3.26.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.26.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.26.4.3
5.	There is one cell specified in this test. Cell 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 7.3.26.4.1-1: General test parameters for E-UTRAN FD-FDD out-of-sync test for category 0
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	CP length
	
	Normal
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] in section 7.11.1 and Table 7.11.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	1
	

	T2
	s
	0.4
	

	T3
	s
	0.5
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.26.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.26.5-1. Propagation conditions are set according to Annex B clause B.2. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.26.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.26.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (240 ms after the start of T3) until T3 expires,

the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.26.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.26.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions: 
Table 7.3.26.4.3-1: Common Exception messages for E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.26.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.26.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.26.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	}
	
	
	



Table 7.3.26.4.3-4: MAC-MainConfig-RBC: E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.26.5	Test requirement
Table 7.3.26.5-1: Cell specific test parameters for E-UTRAN FD-FDD (cell # 1) for out-of-sync radio link monitoring for UE category 0
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PCFICH/PDCCH/PHICH parameters defined in A.2.1
	
	R.7 FDD

	OCNG Pattern defined in D.1.2 (FDD)
	
	OP.2 FDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	4

	PDCCH_RB
	dB
	4

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-1.2
	-6.0
	-13.8

	Propagation condition
	
	ETU 70Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
[bookmark: OLE_LINK11][bookmark: OLE_LINK15]NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.26.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.26_2	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for UE Category 1bis
7.3.26_2.1	Test purpose
The purpose of this test is to verify that the FD-FDD UE Category 1bis UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.26_2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category 1bis.
7.3.26_2.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 7.3.26.3 with the following exception:
-	Instead of A.7.3.26 use A.7.3.26_2.
7.3.26_2.4	Test description
Same as 7.3.26.4.
7.3.26_2.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.26_2.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.26_2.4.3
5.	There is one cell specified in this test. Cell 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 7.3.26_2.4.1-1: General test parameters for E-UTRAN FD-FDD out-of-sync test for category 1bis
Same as Table 7.3.26.4.1-1.
7.3.26_2.4.2	Test procedure
Same as 7.3.26.4.2 with the following exception:
-	Instead of Table 7.3.26.5-1 use Table 7.3.26_2.5-1.
7.3.26_2.4.3	Message contents
Same as 7.3.26.4.3. 
7.3.26_2.5	Test requirement
Table 7.3.26_2.5-1: Cell specific test parameters for E-UTRAN FD-FDD (cell # 1) for out-of-sync radio link monitoring for UE Category 1bis
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PCFICH/PDCCH/PHICH parameters defined in A.2.1
	
	R.7 FDD

	OCNG Pattern defined in D.1.2 (FDD)
	
	OP.2 FDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	4

	PDCCH_RB
	dB
	4

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-1.2
	-6.0
	-13.8

	Propagation condition
	
	ETU 70Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.26_2.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.27	E-UTRAN FD-FDD Radio Link Monitoring Test for In-sync for UE category 0
7.3.27.1	Test purpose
The purpose of this test is to verify that the FD-FDD category 0 UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.27.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward of UE category 0.
7.3.27.3	Minimum conformance requirements
The UE category 0 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout_Cat0, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200ms Qout_Cat0 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin_Cat0, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin_Cat0 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [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 3GPP TS 36.331 [5].
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.11.1, 7.11.2 and A.7.3.27.
7.3.27.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.27.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.


Figure 7.3.27.4-1: SNR variation for in-sync testing
7.3.27.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.27.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.27.4.3
5.	There is one cell specified in this test. Cell 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 7.3.27.4.1-1: General test parameters for E-UTRAN FD-FDD Radio Link Monitoring in-sync test for UE category 0
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	CP length
	
	Normal
	

	In sync transmission parameters (Note)
	DCI format
	
	1C
	As defined in clause 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.11.1 and Table 7.11.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.11.1 and Table 7.11.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213.

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	0.5
	

	T2
	s
	0.4
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	1
	

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.27.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.27.5-1. Propagation conditions are set according to Annex B.2. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.27.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.27.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.27.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.27.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (420 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.27.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.27.4.3-1: Common Exception messages for E-UTRAN FD-FDD Radio Link Monitoring Test for in-sync for UE category 0
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.27.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring Test for in-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.27.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.27.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring Test for in-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.27.4.3-4: MAC-MainConfig-RBC: E-UTRAN FD-FDD Radio Link Monitoring Test for in-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.27.5	Test requirement
Table 7.3.27.5-1: Cell specific test parameters for E-UTRAN FD-FDD in-sync Radio Link Monitoring Test for UE category 0
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PCFICH/PDCCH/PHICH parameters defined in clause A.2.1
	
	R.7 FDD

	OCNG Pattern defined in D.1.2 (FDD)
	
	OP.2 FDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	1

	PDCCH_RB
	dB
	1

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-1.2
	-6.0
	-13.8
	-8.0
	-1.2

	Propagation condition
	
	ETU 70Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	OCNG shall be used such that the resources in 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.
[bookmark: OLE_LINK12][bookmark: OLE_LINK14]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 PDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure A.7.3.27.1-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.27_2	E-UTRAN FD-FDD Radio Link Monitoring Test for In-sync for UE Category 1bis
7.3.27_2.1	Test purpose
The purpose of this test is to verify that the FD-FDD category 0 UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.27_2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category 1bis. 
7.3.27_2.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 7.3.27.3 with the following exception:
Instead of A.7.3.27 use A.7.3.27_2.
7.3.27_2.4	Test description
Same as 7.3.27.4.
7.3.27_2.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.27_2.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.27_2.4.3
5.	There is one cell specified in this test. Cell 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 7.3.27_2.4.1-1: General test parameters for E-UTRAN FD-FDD Radio Link Monitoring in-sync test for UE Category 1bis
Same as Table 7.3.27.4.1-1.
7.3.27_2.4.2	Test procedure
Same as 7.3.27.4.2 with the following exception:
-	Instead of Table 7.3.27.5-1 use Table 7.3.27_2.5-1.
7.3.27_2.4.3	Message contents
Same as 7.3.27.4.3. 
7.3.27_2.5	Test requirement
Table 7.3.27_2.5-1: Cell specific test parameters for E-UTRAN FD-FDD in-sync Radio Link Monitoring Test for UE Category 1bis
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PCFICH/PDCCH/PHICH parameters defined in clause A.2.1
	
	R.7 FDD

	OCNG Pattern defined in D.1.2 (FDD)
	
	OP.2 FDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	1

	PDCCH_RB
	dB
	1

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	1

	PDCCH_RB
	dB
	1

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-1.2
	-6.0
	-13.8
	-8.0
	-1.2

	Propagation condition
	
	ETU 70Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure A.7.3.27_2.1-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.28	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category 0
7.3.28.1	Test purpose
The purpose of this test is to verify that the FD-FDD category 0 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell when DRX is used. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 section 7.11.
7.3.28.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward of UE category 0. Applicability requires support for FGI bit 5.
7.3.28.3	Minimum conformance requirements
The UE category 0 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
When DRX is used for FD-FDD and TDD category 0 UEs, the Qout_Cat0 evaluation period (TEvaluate_Qout_DRX_Cat0) and the Qin_Cat0 evaluation period (TEvaluate_Qin_DRX_Cat0) is specified in 3GPP TS36.133 [4] Table 7.11.2.2-1 will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_Cat0 [s] period becomes worse than the threshold Qout_Cat0, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_Cat0 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_Cat0 [s] period becomes better than the threshold Qin_Cat0, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_Cat0 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP 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 3GPP 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 3GPP TS 36.331 [5].
Table 7.3.28.3-1: Qout and Qin Evaluation Period in DRX for FD-FDD and TDD UE category 0
	DRX cycle length (s)
	TEvaluate_Qout_DRX_Cat0 and TEvaluate_Qin_DRX_Cat0 (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.11.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note (20)

	0.04 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.11.1, 7.11.2  and A.7.3.28.
7.3.28.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.28.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.28.4-1: SNR variation for out-of-sync testing in DRX
7.3.28.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders) using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.28.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.28.4.3
5.	There is one cell specified in this test. Cell 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 7.3.28.4.1-1: General test parameters for E-UTRAN FD-FDD out-of-sync test in DRX for category 0
	Parameter
	Unit
	Value
	Comment

	[bookmark: OLE_LINK27]Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	CP length
	
	Normal
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.11.1 and Table 7.11.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX cycle 
	ms
	1280
	See Table 7.3.28.5-2

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	32
	

	T2
	s
	12.8
	

	T3
	s
	13
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.28.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.28.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.28.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.28.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (6500 ms after the start of T3) until T3 expires,
the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.28.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.28.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.28.4.3-1: Common Exception messages for E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for category 0 UE
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.28.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.28.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.28.4.3-3: MAC-MainConfig-RBC: E-UTRAN FD-FDD Radio Link Monitoring test for Out-of-sync in DRX for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf1280 typical value in real network for best-effort services.
	

	        sf1280
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.28.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring test for Out-of-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.28.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring test for Out-of-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.28.4.3-6: SchedulingRequest-Config-DEFAULT: Additional  E-UTRAN FD-FDD Radio Link Monitoring test for Out-of-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.28.5	Test requirement
Table 7.3.28.5-1: Cell specific test parameters for E-UTRAN FD-FDD (cell # 1) for out-of-sync radio link monitoring tests in DRX for UE category 0
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PCFICH/PDCCH/PHICH parameters defined in clause A.2.1
	
	R.7 FDD

	OCNG Pattern defined in D.1.2 (FDD)
	
	OP.2 FDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	4

	PDCCH_RB
	dB
	4

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-5.5
	-9.4
	-14.6

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.28.4-1.



Table 7.3.28.5-2: DRX-Configuration for E-UTRAN FD-FDD out-of-sync test in DRX for UE category 0
	Field
	Value
	Comment

	onDurationTimer
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf1280
	

	shortDRX
	disable
	



Table 7.3.28.5-3: TimeAlignmentTimer -Configuration for
E-UTRAN FD-FDD out-of-sync test in DRX for UE category 0
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6500 ms after the start of time duration T3.
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.28_2	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE Category 1bis
7.3.28_2.1	Test purpose
The purpose of this test is to verify that the FD-FDD category 0 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell when DRX is used. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 section 7.11.
7.3.28_2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category 1bis. Applicability requires support for FGI bit 5.
7.3.28_2.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 7.3.28.3 with the following exception:
Instead of A.7.3.28 use A.7.3.28_2. 
7.3.28_2.4	Test description
Same as 7.3.28.4.
7.3.28_2.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders) using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.28_2.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.28_2.4.3
5.	There is one cell specified in this test. Cell 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 7.3.28_2.4.1-1: General test parameters for E-UTRAN FD-FDD out-of-sync test in DRX for category 1bis
Same as Table 7.3.28.4.1-1 with the following exception:
-	Instead of Table 7.3.28.5-2 use Table 7.3.28_2.5-2.
7.3.28_2.4.2	Test procedure
Same as 7.3.28.4.2 with the following exception:
-	Instead of Table 7.3.28.5-1 use Table 7.3.28_2.5-1.
7.3.28_2.4.3	Message contents
Same as 7.3.28.4.3. 
7.3.28_2.5	Test requirement
Table 7.3.28_2.5-1: Cell specific test parameters for E-UTRAN FD-FDD (cell # 1) for out-of-sync radio link monitoring tests in DRX for UE Category 1bis
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PCFICH/PDCCH/PHICH parameters defined in clause A.2.1
	
	R.7 FDD

	OCNG Pattern defined in D.1.2 (FDD)
	
	OP.2 FDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	4

	PDCCH_RB
	dB
	4

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-5.5
	-9.4
	-14.6

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.28_2.4-1.



Table 7.3.28_2.5-2: DRX-Configuration for E-UTRAN FD-FDD
out-of-sync test in DRX for UE Category 1bis
	Field
	Value
	Comment

	onDurationTimer
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf1280
	

	shortDRX
	disable
	



Table 7.3.28_2.5-3: TimeAlignmentTimer -Configuration for
E-UTRAN FD-FDD out-of-sync test in DRX for UE Category 1bis
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6500 ms after the start of time duration T3.
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.29	E-UTRAN FD-FDD Radio Link Monitoring Test for In-sync in DRX for UE category 0
7.3.29.1	Test purpose
The purpose of this test is to verify that the FD-FDD category 0 UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.29.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward of UE category 0. Applicability requires support for FGI bit 5.
7.3.29.3	Minimum conformance requirements
The UE category 0 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
When DRX is used for FD-FDD and TDD category 0 UEs, the Qout_Cat0 evaluation period (TEvaluate_Qout_DRX_Cat0) and the Qin_Cat0 evaluation period (TEvaluate_Qin_DRX_Cat0) is specified in 3GPP TS36.133 [4] Table 7.11.2.2-1 will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_Cat0 [s] period becomes worse than the threshold Qout_Cat0, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_Cat0 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_Cat0 [s] period becomes better than the threshold Qin_Cat0, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_Cat0 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP 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 3GPP 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 3GPP TS 36.331 [5].
Table 7.3.29.3-1: Qout and Qin Evaluation Period in DRX for FD-FDD and TDD UE category 0
	DRX cycle length (s)
	TEvaluate_Qout_DRX_Cat0 and TEvaluate_Qin_DRX_Cat0 (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.11.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note (20)

	0.04 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.11.1, 7.11.2 and A.7.3.29.
7.3.29.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.29.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.29.4-1: SNR variation for in-sync testing in DRX
7.3.29.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders) using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.29.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.29.4.3
5.	There is one cell specified in this test. Cell 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 7.3.29.4.1-1: General test parameters for E-UTRAN FD-FDD in-sync test in DRX for category 0
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	CP length
	
	Normal
	

	In sync transmission parameters (Note)
	DCI format
	
	1C
	As defined in clause 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.11.1 and Table 7.11.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	
	1
	

	
	Ratio of PCFICH to RS EPRE
	
	1
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.11.1 and Table 7.11.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX cycle
	ms
	40
	See Table 7.3.29.5-2

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.29.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.29.5-1. Propagation conditions are set according to Annex B.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.29.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.29.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.29.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.29.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.29.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.29.4.3-1: Common Exception messages for
E-UTRAN FD-FDD Radio Link Monitoring Test for In-sync in DRX for category 0 UE
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.29.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring Test for In-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.29.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.29.4.3-3: MAC-MainConfig-RBC: E-UTRAN FD-FDD Radio Link Monitoring test for In-sync in DRX for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.29.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring test for In-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.29.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring test for In-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.29.4.3-6: SchedulingRequest-Config-DEFAULT: Additional  E-UTRAN FD-FDD Radio Link Monitoring test for In-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.29.5	Test requirement
Table 7.3.29.5-1: Cell specific test parameters for E-UTRAN FD-FDD in-sync Radio Link Monitoring Test in DRX for UE category 0
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PCFICH/PDCCH/PHICH parameters defined in clause A.2.1
	
	R.7 FDD

	OCNG Pattern defined in D.1.2 (FDD)
	
	OP.2 FDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	1

	PDCCH_RB
	dB
	1

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 8	Comment by Antoinette van Tricht: No note 8 in this table. To which note is it referring to?
	dB
	-5.5
	-9.4
	-14.6
	-10.7
	-5.5

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.29.4-1.



Table 7.3.29.5-2: DRX-Configuration for E-UTRAN FD-FDD in-sync radio link monitoring tests in DRX for UE category 0
	Field
	Value
	Comment

	onDurationTimer
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf40
	

	shortDRX
	disable
	



Table 7.3.29.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FD-FDD in-sync radio link monitoring test in DRX for UE category 0
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.29_2	E-UTRAN FD-FDD Radio Link Monitoring Test for In-sync in DRX for UE Category 1bis
7.3.29_2.1	Test purpose
The purpose of this test is to verify that the FD-FDD category 0 UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.29_2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category 1bis. Applicability requires support for FGI bit 5.
7.3.29_2.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 7.3.29.3 with the following exception:
Instead of A.7.3.29 use A.7.3.29_2.
7.3.29_2.4	Test description
Same as 7.3.29.4.
7.3.29_2.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders) using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.29_2.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.29_2.4.3
5.	There is one cell specified in this test. Cell 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 7.3.29_2.4.1-1: General test parameters for E-UTRAN FD-FDD in-sync test in DRX for category 1bis
Same as Table 7.3.29.4.1-1 with the following exception:
-	Instead of Table 7.3.29.5-2 use Table 7.3.29_2.5-2.
7.3.29_2.4.2	Test procedure
Same as 7.3.29.4.2 with the following exception:
-	Instead of Table 7.3.29.5-1 use Table 7.3.29_2.5-1.
7.3.29_2.4.3	Message contents
Same as 7.3.29.4.3. 
7.3.29_2.5	Test requirement
Table 7.3.29_2.5-1: Cell specific test parameters for E-UTRAN FD-FDD in-sync Radio Link Monitoring Test in DRX for UE Category 1bis
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PCFICH/PDCCH/PHICH parameters defined in clause A.2.1
	
	R.7 FDD

	OCNG Pattern defined in D.1.2 (FDD)
	
	OP.2 FDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	1

	PDCCH_RB
	dB
	1

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 8	Comment by Antoinette van Tricht: No note 8 in this table. To which note is it referring to?
	dB
	-5.5
	-9.4
	-14.6
	-10.7
	-5.5

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.29_2.4-1.



Table 7.3.29_2.5-2: DRX-Configuration for E-UTRAN FD-FDD in-sync radio link monitoring tests in DRX for UE Category 1bis
	Field
	Value
	Comment

	onDurationTimer
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf40
	

	shortDRX
	disable
	



Table 7.3.29_2.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FD-FDD in-sync radio link monitoring test in DRX for UE Category 1bis
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.30	E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for UE category 0
7.3.30.1	Test purpose
The purpose of this test is to verify that the HD-FDD category 0  UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.30.2	Test applicability
This test applies to all types of E-UTRA HD-FDD UE release 12 and forward of UE Category 0.
7.3.30.3	Minimum conformance requirements
The UE category 0 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
When no DRX is used: The HD-FDD category 0 UE shall meet all applicable requirements specified in 3GPP TS.36.133 [4] clause 7.11.2.1 under the following conditions
-	at least 1 DL subframe per radio frame of PCell is available at the UE during Qin_Cat0  and Qout_Cat0 evaluation periods.
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout_Cat0, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200ms Qout_Cat0 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin_Cat0, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin_Cat0 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [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 3GPP TS 36.331 [5].
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.11.1, 7.11.2, 7.11.3  and A.7.3.30.
7.3.30.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.30.4-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 10 ms.


Figure 7.3.30.4-1: SNR variation for out-of-sync testing
7.3.30.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.30.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.30.4.3.
5.	There is one cell specified in this test. Cell 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 7.3.30.4.1-1: General test parameters for E-UTRAN HD-FDD out-of-sync test for category 0
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	CP length
	
	Normal
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] in section 7.11.1 and Table 7.11.1-1 respectively.

	
	Aggregation level
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	10
	Minimum CQI reporting periodicity

	T1
	s
	1
	

	T2
	s
	0.4
	

	T3
	s
	0.5
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.30.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of [TBD] ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.30.5-1. Propagation conditions are set according to Annex B clause B.2. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.30.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.30.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (240 ms after the start of T3) until T3 expires,
the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.30.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.30.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.30.4.3-1: Common Exception messages for E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.30.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	7
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.30.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.30.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	}
	
	
	



Table 7.3.30.4.3-4: MAC-MainConfig-RBC: E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.30.5	Test requirement
Table 7.3.30.5-1: Cell specific test parameters for E-UTRAN HD-FDD (cell # 1) for out-of-sync radio link monitoring for UE category 0
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PCFICH/PDCCH/PHICH parameters defined in A.2.3
	
	R.4 HD-FDD

	OCNG Pattern defined in D.1.2 (FDD)
	
	OP.2 FDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	4

	PDCCH_RB
	dB
	4

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-0.3
	-5.1
	-12.9

	Propagation condition
	
	ETU 70Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.30.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240 ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.31	E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync for UE category 0
7.3.31.1	Test purpose
The purpose of this test is to verify that the HD-FDD category 0 UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.31.2	Test applicability
This test applies to all types of E-UTRA HD-FDD UE release 12 and forward of UE category 0.
7.3.31.3	Minimum conformance requirements
The UE category 0 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
When no DRX is used: The HD-FDD category 0 UE shall meet all applicable requirements specified in 3GPP TS.36.133 [4] clause 7.11.2.1 under the following conditions:
-	at least 1 DL subframe per radio frame of PCell is available at the UE during Qin_Cat0  and Qout_Cat0 evaluation periods.
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout_Cat0, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200 ms Qout_Cat0 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin_Cat0, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin_Cat0 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [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 3GPP TS 36.331 [5].
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.11.1, 7.11.2, 7.11.3  and A.7.3.31.
7.3.31.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.31.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 10 ms.


Figure 7.3.31.4-1: SNR variation for in-sync testing
7.3.31.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.31.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.31.4.3
5.	There is one cell specified in this test. Cell 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 7.3.31.4.1-1: General test parameters for E-UTRAN HD-FDD Radio Link Monitoring in-sync test for UE category 0
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	CP length
	
	Normal
	

	In sync transmis-sion parameters (Note)
	DCI format
	
	1C
	As defined in clause 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.11.1 and Table 7.11.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	Out of sync transmis-sion parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.11.1 and Table 7.11.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213.

	CQI reporting periodicity
	ms
	10
	Minimum CQI reporting periodicity

	T1
	s
	0.5
	

	T2
	s
	0.4
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	1
	

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.31.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of [TBD] ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.31.5-1. Propagation conditions are set according to Annex B.2. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.31.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.31.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.31.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.31.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (420 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.31.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.31.4.3-1: Common Exception messages for E-UTRAN HD-FDD Radio Link Monitoring Test for in-sync for UE category 0
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.31.4.3-2 : CQI-ReportConfig-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring Test for in-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	7
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.31.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.31.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring Test for in-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.31.4.3-4: MAC-MainConfig-RBC: E-UTRAN HD-FDD Radio Link Monitoring Test for in-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.31.5	Test requirement
Table 7.3.31.5-1: Cell specific test parameters for E-UTRAN HD-FDD in-sync Radio Link Monitoring Test for UE category 0
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PCFICH/PDCCH/PHICH parameters defined in clause A.2.3
	
	R.4 HD-FDD

	OCNG Pattern defined in D.1.2 (FDD)
	
	OP.2 FDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	1

	PDCCH_RB
	dB
	1

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-0.3
	-5.1
	-12.9
	-7.1
	-0.3

	Propagation condition
	
	ETU 70Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure A.7.3.27.1-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.32	E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category 0
7.3.32.1	Test purpose
The purpose of this test is to verify that the HD-FDD category 0 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell when DRX is used. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 section 7.11.
7.3.32.2	Test applicability
This test applies to all types of E-UTRA HD-FDD UE release 12 and forward of UE category 0. Applicability requires support for FGI bit 5.
7.3.32.3	Minimum conformance requirements
The UE category 0 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
When DRX is used for HD-FDD category 0 UEs, the Qout evaluation period (TEvaluate_Qout_DRX_Cat0) and the Qin evaluation period (TEvaluate_Qin_DRX_Cat0) specified in Table 7.3.32.3-1 will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_Cat0 [s] period becomes worse than the threshold Qout_Cat0, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_Cat0 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_Cat0 [s] period becomes better than the threshold Qin_Cat0, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_Cat0 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP 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 3GPP 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 3GPP TS 36.331 [5].
Table 7.3.32.3-1: Qout and Qin Evaluation Period in DRX for HD-FDD UE category 0
	DRX cycle length (s)
	TEvaluate_Qout_DRX  and TEvaluate_Qin_DRX  (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 clause 7.11.2.1 are applicable

	0.01 < DRX cycle ≤0.04
	Note (40)

	0.04 < DRX cycle ≤ 0.16
	Note (20)

	0.16 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.11.1, 7.11.2, 7.11.3  and A.7.3.32.
7.3.32.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.32.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 5 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.32.4-1: SNR variation for out-of-sync testing in DRX
7.3.32.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders) using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.32.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.32.4.3
5.	There is one cell specified in this test. Cell 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 7.3.32.4.1-1: General test parameters for E-UTRAN HD-FDD out-of-sync test in DRX for category 0
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	CP length
	
	Normal
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.11.1 and Table 7.11.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX cycle
	ms
	1280
	See Table 7.3.32.4-2

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	5
	Minimum CQI reporting periodicity

	T1
	s
	32
	

	T2
	s
	12.8
	

	T3
	s
	13
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.32.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 5 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.32.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.32.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.32.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (6500 ms after the start of T3) until T3 expires,
the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.32.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.32.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.32.4.3-1: Common Exception messages for E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for category 0 UE
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.32.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	2
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.32.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.32.4.3-3: MAC-MainConfig-RBC: E-UTRAN HD-FDD Radio Link Monitoring test for Out-of-sync in DRX for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf1280 typical value in real network for best-effort services.
	

	        sf1280
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.32.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring test for Out-of-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.32.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring test for Out-of-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.32.4.3-6: SchedulingRequest-Config-DEFAULT: Additional  E-UTRAN HD-FDD Radio Link Monitoring test for Out-of-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.32.5	Test requirement
Table 7.3.32.5-1: Cell specific test parameters for E-UTRAN HD-FDD (cell # 1) for out-of-sync radio link monitoring tests in DRX for UE category 0
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PCFICH/PDCCH/PHICH parameters defined in clause A.2.3
	
	R.4 HD-FDD

	OCNG Pattern defined in D.1.2 (FDD)
	
	OP.2 FDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	4

	PDCCH_RB
	dB
	4

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-4.8
	-8.9
	-14.1

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1 

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.28.4-1.



Table 7.3.32.5-2: DRX-Configuration for E-UTRAN HD-FDD out-of-sync test in DRX for UE category 0
	Field
	Value
	Comment

	onDurationTimer
	Psf5
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf1280
	

	shortDRX
	disable
	



Table 7.3.32.5-3: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD out-of-sync test in DRX for UE category 0
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6500 ms after the start of time duration T3.
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.33	E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync in DRX for UE category 0
7.3.33.1	Test purpose
The purpose of this test is to verify that the HD-FDD category 0 UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.33.2	Test applicability
This test applies to all types of E-UTRA HD-FDD UE release 12 and forward of UE category 0. Applicability requires support for FGI bit 5.
7.3.33.3	Minimum conformance requirements
The UE category 0 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
When DRX is used for HD-FDD category 0 UEs, the Qout evaluation period (TEvaluate_Qout_DRX_Cat0) and the Qin evaluation period (TEvaluate_Qin_DRX_Cat0) specified in Table 7.3.33.3-1 will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_Cat0 [s] period becomes worse than the threshold Qout_Cat0, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_Cat0 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_Cat0 [s] period becomes better than the threshold Qin_Cat0, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_Cat0 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP 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 3GPP 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 3GPP TS 36.331 [5].
Table 7.3.33.3-1: Qout and Qin Evaluation Period in DRX for HD-FDD UE category 0
	DRX cycle length (s)
	TEvaluate_Qout_DRX  and TEvaluate_Qin_DRX  (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 clause 7.11.2.1 are applicable

	0.01 < DRX cycle ≤0.04
	Note (40)

	0.04 < DRX cycle ≤ 0.16
	Note (20)

	0.16 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.11.1, 7.11.2, 7.11.3  and A.7.3.33.
7.3.33.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.29.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 5 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.33.1-1: SNR variation for in-sync testing in DRX
7.3.33.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders) using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.33.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.33.4.3
5.	There is one cell specified in this test. Cell 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 7.3.33.4.1-1: General test parameters for E-UTRAN HD-FDD in-sync test in DRX for category 0
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	CP length
	
	Normal
	

	In sync transmission parameters (Note)
	DCI format
	
	1C
	As defined in clause 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.11.1 and Table 7.11.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	
	1
	

	
	Ratio of PCFICH to RS EPRE
	
	1
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.11.1 and Table 7.11.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX cycle
	ms
	40
	See Table 7.3.29.1-3

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	5
	Minimum CQI reporting periodicity

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.33.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 5 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.33.5-1. Propagation conditions are set according to Annex B.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.33.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.33.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.33.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.33.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.33.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.33.4.3-1: Common Exception messages for E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync in DRX for category 0 UE
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.33.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	2
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.33.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.33.4.3-3: MAC-MainConfig-RBC: E-UTRAN HD-FDD Radio Link Monitoring test for In-sync in DRX for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	Psf5
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.33.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring test for In-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.33.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring test for In-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.33.4.3-6: SchedulingRequest-Config-DEFAULT: Additional  E-UTRAN HD-FDD Radio Link Monitoring test for In-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.33.5	Test requirement
Table 7.3.33.5-1: Cell specific test parameters for E-UTRAN HD-FDD (cell # 1) for In-sync radio link monitoring tests in DRX for UE category 0
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PCFICH/PDCCH/PHICH parameters specified in clause A.2.3
	
	R.4 HD-FDD

	OCNG Pattern defined in D.1.2 (FDD)
	
	OP.2 FDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	1

	PDCCH_RB
	dB
	1

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-4.8
	-8.9
	-14.1
	-10.0
	-4.8

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure A.7.3.33.1-1.



Table 7.3.33.5-2: DRX-Configuration for E-UTRAN HD-FDD in-sync radio link monitoring tests in DRX for UE category 0
	Field
	Value
	Comment

	onDurationTimer
	psf5
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf40
	

	shortDRX
	disable
	



Table 7.3.33.5-3: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD in-sync radio link monitoring tests in DRX for UE category 0
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.34	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync for UE category 0
7.3.34.1	Test purpose
The purpose of this test is to verify that the TDD category 0 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.34.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward of UE Category 0.
7.3.34.3	Minimum conformance requirements
The UE category 0 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout_Cat0, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200ms Qout_Cat0 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin_Cat0, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin_Cat0 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [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 3GPP TS 36.331 [5].
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.11.1, 7.11.2  and A.7.3.34.
7.3.34.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.26.4-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.


Figure 7.3.34.4-1: SNR variation for out-of-sync testing
7.3.34.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.34.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.34.4.3
5.	There is one cell specified in this test. Cell 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 7.3.34.4.1-1: General test parameters for E-UTRAN TDD out-of-sync test for category 0
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	CP length
	
	Normal
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] in section 7.11.1 and Table 7.11.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	T1
	s
	1
	

	T2
	s
	0.4
	

	T3
	s
	0.5
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.34.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.34.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.34.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.34.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (240 ms after the start of T3) until T3 expires,
the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.34.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.34.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.34.4.3-1: Common Exception messages for E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.34.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.34.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.34.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.34.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.34.5	Test requirement
Table 7.3.34.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for out-of-sync radio link monitoring for UE category 0
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configuration Note 1
	
	6

	Uplink-downlink configuration Note 1
	
	1

	PCFICH/PDCCH/PHICH parameters defined in A.2.1
	
	R.7 TDD

	OCNG Pattern defined in D.1.2 (TDD)
	
	OP.2 TDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	4

	PDCCH_RB
	dB
	4

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-0.7
	-5.0
	-12.8

	Propagation condition
	
	ETU 70Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 3:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 6:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 7:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.34.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power: 
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.34_2	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync for UE Category 1bis
7.3.34_2.1	Test purpose
The purpose of this test is to verify that the TDD category 0 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.34_2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category 1bis.
7.3.34_2.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 7.3.34.3 with the following exception:
Instead of A.7.3.34 use A.7.3.34_2.
7.3.34_2.4	Test description
Same as 7.3.34.4.
7.3.34_2.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.34_2.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.34_2.4.3
5.	There is one cell specified in this test. Cell 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 7.3.34_2.4.1-1: General test parameters for E-UTRAN TDD out-of-sync test for category 1bis
Same as Table 7.3.34.4.1-1.
7.3.34_2.4.2	Test procedure
Same as 7.3.34.4.2 with the following exception:
-	Instead of Table 7.3.34.5-1 use Table 7.3.34_2.5-1.
7.3.34_2.4.3	Message contents
Same as 7.3.34.4.3. 
7.3.34_2.5	Test requirement
Table 7.3.34_2.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for out-of-sync radio link monitoring for UE Category 1bis
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configuration Note 1
	
	6

	Uplink-downlink configuration Note 1
	
	1

	PCFICH/PDCCH/PHICH parameters defined in A.2.1
	
	R.7 TDD

	OCNG Pattern defined in D.1.2 (TDD)
	
	OP.2 TDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	4

	PDCCH_RB
	dB
	4

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-0.7
	-5.0
	-12.8

	Propagation condition
	
	ETU 70Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 3:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 6:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 7:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.34_2.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (240ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power: 
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.35	E-UTRAN TDD Radio Link Monitoring Test for In-sync for UE category 0
7.3.35.1	Test purpose
The purpose of this test is to verify that the TDD category 0 UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.35.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward of UE category 0.
7.3.35.3	Minimum conformance requirements
The UE category 0 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout_Cat0, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200ms Qout_Cat0 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin_Cat0, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin_Cat0 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [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 3GPP TS 36.331 [5].
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.11.1, 7.11.2 and A.7.3.35.
7.3.35.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.35.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms.


Figure 7.3.35.4-1: SNR variation for in-sync testing
7.3.35.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.35.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.35.4.3
5.	There is one cell specified in this test. Cell 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 7.3.35.4.1-1: General test parameters for E-UTRAN TDD
Radio Link Monitoring in-sync test for UE category 0
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	CP length
	
	Normal
	

	In sync transmis-sion parameters (Note)
	DCI format
	
	1C
	As defined in clause 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.11.1 and Table 7.11.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	Out of sync transmis-sion parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.11.1 and Table 7.11.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213.

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	T1
	s
	0.5
	

	T2
	s
	0.4
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	1
	

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.35.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.35.5-1. Propagation conditions are set according to Annex B.2. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.35.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.35.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.35.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.35.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (420 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.35.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.35.4.3-1: Common Exception messages for E-UTRAN TDD Radio Link Monitoring Test for in-sync for UE category 0
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.35.4.3-2 : CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for in-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.35.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.35.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for in-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	


Table 7.3.35.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring Test for in-sync for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.35.5	Test requirement
Table 7.3.35.5-1: Cell specific test parameters for E-UTRAN TDD in-sync Radio Link Monitoring Test for UE category 0
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configuration Note 1
	
	6

	Uplink-downlink configuration Note 1
	
	1

	PCFICH/PDCCH/PHICH parameters defined in clause A.2.1
	
	R.7 TDD

	OCNG Pattern defined in D.1.2 (TDD)
	
	OP.2 TDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	1

	PDCCH_RB
	dB
	1

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-0.7
	-5.0
	-12.8
	-7.5
	-0.7

	Propagation condition
	
	ETU 70Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 3:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 6:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 7:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.35.4-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.35_2	E-UTRAN TDD Radio Link Monitoring Test for In-sync for UE Category 1bis
7.3.35_2.1	Test purpose
The purpose of this test is to verify that the TDD category 0 UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.35_2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category 1bis. 
7.3.35_2.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 7.3.35.3 with the following exception: 
-	Instead of A.7.3.35 use A.7.3.35_2.
7.3.35_2.4	Test description
Same as 7.3.35.4.
7.3.35_2.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.35_2.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.35_2.4.3
5.	There is one cell specified in this test. Cell 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 7.3.35_2.4.1-1: General test parameters for E-UTRAN TDD Radio Link Monitoring in-sync test for UE Category 1bis
Same as Table 7.3.35.4.1-1.
7.3.35_2.4.2	Test procedure
Same as 7.3.35.4.2 with the following exception:
-	Instead of Table 7.3.35.5-1 use Table 7.3.35_2.5-1.
7.3.35_2.4.3	Message contents
Same as 7.3.35.4.3.
7.3.35_2.5	Test requirement
Table 7.3.35_2.5-1: Cell specific test parameters for E-UTRAN TDD in-sync Radio Link Monitoring Test for UE Category 1bis
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configuration Note 1
	
	6

	Uplink-downlink configuration Note 1
	
	1

	PCFICH/PDCCH/PHICH parameters defined in clause A.2.1
	
	R.7 TDD

	OCNG Pattern defined in D.1.2 (TDD)
	
	OP.2 TDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	1

	PDCCH_RB
	dB
	1

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-0.7
	-5.0
	-12.8
	-7.5
	-0.7

	Propagation condition
	
	ETU 70Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 3:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 6:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 7:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.35_2.4-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (420 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.36	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category 0
7.3.36.1	Test purpose
The purpose of this test is to verify that the TDD category 0 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell when DRX is used. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133 section 7.11.
7.3.36.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward of UE category 0. Applicability requires support for FGI bit 5.
7.3.36.3	Minimum conformance requirements
The UE category 0 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
When DRX is used for FD-FDD and TDD category 0 UEs, the Qout_Cat0 evaluation period (TEvaluate_Qout_DRX_Cat0) and the Qin_Cat0 evaluation period (TEvaluate_Qin_DRX_Cat0) is specified in 3GPP TS36.133 [4] Table 7.11.2.2-1 will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_Cat0 [s] period becomes worse than the threshold Qout_Cat0, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_Cat0 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_Cat0 [s] period becomes better than the threshold Qin_Cat0, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_Cat0 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP 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 3GPP 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 3GPP TS 36.331 [5].
Table 7.3.36.3-1: Qout and Qin Evaluation Period in DRX for TDD and TDD UE category 0
	DRX cycle length (s)
	TEvaluate_Qout_DRX_Cat0 and TEvaluate_Qin_DRX_Cat0 (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.11.2.1 are applicable

	0.01 < DRX cycle ≤0.04
	Note (20)

	0.04 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.11.1, 7.11.2 and A.7.3.36.
7.3.36.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.36.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.36.4-1: SNR variation for out-of-sync testing in DRX
7.3.36.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders) using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.28.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.28.4.3
5.	There is one cell specified in this test. Cell 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 7.3.36.4.1-1: General test parameters for E-UTRAN TDD out-of-sync test in DRX for category 0
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	CP length
	
	Normal
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.11.1 and Table 7.11.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX cycle
	ms
	1280
	See Table 7.3.28.1-3

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	T1
	s
	32
	

	T2
	s
	12.8
	

	T3
	s
	13
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.36.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.36.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.36.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.36.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (6500 ms after the start of T3) until T3 expires,
the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.36.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.36.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.36.4.3-1: Common Exception messages for E-UTRAN TDD
Radio Link Monitoring Test for Out-of-sync in DRX for category 0 UE
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.36.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.36.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.36.4.3-3: MAC-MainConfig-RBC: E-UTRAN TDD
Radio Link Monitoring test for Out-of-sync in DRX for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf1280 typical value in real network for best-effort services.
	

	        sf1280
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.36.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for Out-of-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.36.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for Out-of-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.36.4.3-6: SchedulingRequest-Config-DEFAULT: Additional  E-UTRAN TDD Radio Link Monitoring test for Out-of-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	2
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.36.5	Test requirement
Table 7.3.36.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for out-of-sync radio link monitoring tests in DRX for UE category 0
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configuration Note 1
	
	6

	Uplink-downlink configuration Note 1
	
	1

	PCFICH/PDCCH/PHICH parameters defined in clause A.2.1
	
	R.7 TDD

	OCNG Pattern defined in D.1.2 (TDD)
	
	OP.2 TDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	4

	PDCCH_RB
	dB
	4

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-5.0
	-9.0
	-14.2

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1 

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 3:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 6:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 7:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.36.4-1.



Table 7.3.36.5-2: DRX-Configuration for E-UTRAN TDD out-of-sync test in DRX for UE category 0
	Field
	Value
	Comment

	onDurationTimer
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf1280
	

	shortDRX
	disable
	



Table 7.3.36.5-3: TimeAlignmentTimer -Configuration for
E-UTRAN TDD out-of-sync test in DRX for UE category 0
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6500 ms after the start of time duration T3.
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.36_2	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX for UE Category 1bis
7.3.36_2.1	Test purpose
The purpose of this test is to verify that the TDD category 0 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell when DRX is used. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133 section 7.11.
7.3.36_2.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward of UE Category 1bis. Applicability requires support for FGI bit 5.
7.3.36_2.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 7.3.36.3 with the following exception:
-	Instead of A.7.3.36 use A.7.3.36_2.
7.3.36_2.4	Test description
Same as 7.3.36.4.
7.3.36_2.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders) using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.70.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.70.4.3
5.	There is one cell specified in this test. Cell 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 7.3.36_2.4.1-1: General test parameters for E-UTRAN TDD out-of-sync test in DRX for category 1bis
Same as Table 7.3.36.4.1-1 with the following exception:
-	Instead of Table 7.3.28.1-3 use Table 7.3.70.1-3.
7.3.36_2.4.2	Test procedure
Same as 7.3.36.4.2 with the following exception:
-	Instead of Table 7.3.36.5-1 use Table 7.3.36_2.5-1.
7.3.36_2.4.3	Message contents
Same as 7.3.36.4.3.
7.3.36_2.5	Test requirement
Table 7.3.36_2.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for out-of-sync radio link monitoring tests in DRX for UE Category 1bis
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configuration Note 1
	
	6

	Uplink-downlink configuration Note 1
	
	1

	PCFICH/PDCCH/PHICH parameters defined in clause A.2.1
	
	R.7 TDD

	OCNG Pattern defined in D.1.2 (TDD)
	
	OP.2 TDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	4

	PDCCH_RB
	dB
	4

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	-5.0
	-9.0
	-14.2

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1 

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 3:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 6:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 7:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.36_2.4-1.



Table 7.3.36_2.5-2: DRX-Configuration for E-UTRAN TDD
out-of-sync test in DRX for UE Category 1bis
	Field
	Value
	Comment

	onDurationTimer
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf1280
	

	shortDRX
	disable
	



Table 7.3.36_2.5-3: TimeAlignmentTimer -Configuration for
E-UTRAN TDD out-of-sync test in DRX for UE Category 1bis
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6500 ms after the start of time duration T3.
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal.
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.37	E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX for UE category 0
7.3.37.1	Test purpose
The purpose of this test is to verify that the TDD category 0 UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.37.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward of UE category 0. Applicability requires support for FGI bit 5.
7.3.37.3	Minimum conformance requirements
The UE category 0 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
When DRX is used for FD-FDD and TDD category 0 UEs, the Qout_Cat0 evaluation period (TEvaluate_Qout_DRX_Cat0) and the Qin_Cat0 evaluation period (TEvaluate_Qin_DRX_Cat0) is specified in 3GPP TS36.133 [4] Table 7.11.2.2-1 will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_Cat0 [s] period becomes worse than the threshold Qout_Cat0, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_Cat0 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_Cat0 [s] period becomes better than the threshold Qin_Cat0, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_Cat0 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP 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 3GPP 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 3GPP TS 36.331 [5].
Table 7.3.37.3-1: Qout and Qin Evaluation Period in DRX for TDD and TDD UE category 0
	DRX cycle length (s)
	TEvaluate_Qout_DRX_Cat0 and TEvaluate_Qin_DRX_Cat0 (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.11.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note (20)

	0.04 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.11.1, 7.11.2 and A.7.3.37.
7.3.37.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.37.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.37.4-1: SNR variation for in-sync testing in DRX
7.3.37.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders) using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.37.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.37.4.3
5.	There is one cell specified in this test. Cell 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 7.3.37.4.1-1: General test parameters for E-UTRAN TDD in-sync test in DRX for category 0
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	CP length
	
	Normal
	

	In sync transmission parameters (Note)
	DCI format
	
	1C
	As defined in clause 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.11.1 and Table 7.11.1-2 respectively.

	
	Aggregation level 
	CCE
	4
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	
	1
	

	
	Ratio of PCFICH to RS EPRE
	
	1
	

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.11.1 and Table 7.11.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX cycle
	ms
	40
	See Table 7.3.29.1-3

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

	NOTE:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.37.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms.
1.	Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.37.5-1. Propagation conditions are set according to Annex B.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.37.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.37.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.37.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.37.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.37.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.37.4.3-1: Common Exception messages for
E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX for category 0 UE
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.37.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.37.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.37.4.3-3: MAC-MainConfig-RBC: E-UTRAN TDD
Radio Link Monitoring test for In-sync in DRX for UE category 0
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.37.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.37.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.37.4.3-6: SchedulingRequest-Config-DEFAULT: Additional  E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX for category 0 UE
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	2
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.37.5	Test requirement
Table 7.3.37.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for in-sync radio link monitoring test in DRX for UE category 0
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configuration Note 1
	
	6

	Uplink-downlink configuration Note 1
	
	1

	PCFICH/PDCCH/PHICH parameters defined in section A.2.2
	
	R.7 TDD

	OCNG Pattern defined in D.1.2 (TDD)
	
	OP.2 TDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	1

	PDCCH_RB
	dB
	1

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote2
	dB
	

	OCNG_RBNote2
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 7
	dB
	-5.0
	-9.0
	-14.2
	-10.2
	-5.0

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 3:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 6:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 7:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.37.4-1.


Table 7.3.37.5-2: DRX-Configuration for E-UTRAN TDD in-sync test in DRX for UE category 0
	Field
	Value
	Comment

	onDurationTimer
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	Sf40
	

	shortDRX
	disable
	



Table 7.3.37.5-3: TimeAlignmentTimer -Configuration for
E-UTRAN TDD in-sync test in DRX for UE category 0
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	2
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.37_2	E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX for UE Category 1bis
7.3.37_2.1	Test purpose
The purpose of this test is to verify that the TDD category 0 UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.11.
7.3.37_2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category 1bis. Applicability requires support for FGI bit 5.
7.3.37_2.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 7.3.37.3 with the following exception:
-	Instead of A.7.3.37 use A.7.3.37_2.
7.3.37_2.4	Test description
Same as 7.3.37.4.
7.3.37_2.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders) using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.37_2.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.37_2.4.3
5.	There is one cell specified in this test. Cell 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 7.3.37_2.4.1-1: General test parameters for E-UTRAN TDD in-sync test in DRX for category 1bis
Same as Table 7.3.37.4.1-1 with the following exception:
-	Instead of Table 7.3.29.1-3 use Table 7.3.71.1-3.
7.3.37_2.4.2	Test procedure
Same as 7.3.37.4.2 with the following exception:
-	Instead of Table 7.3.37.5-1 use Table 7.3.37_2.5-1.
7.3.37_2.4.3	Message contents
Same as 7.3.37.4.3.
7.3.37_2.5	Test requirement
Table 7.3.37_2.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for in-sync radio link monitoring test in DRX for UE Category 1bis
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configuration Note 1
	
	6

	Uplink-downlink configuration Note 1
	
	1

	PCFICH/PDCCH/PHICH parameters defined in section A.2.2
	
	R.7 TDD

	OCNG Pattern defined in D.1.2 (TDD)
	
	OP.2 TDD

	A, B
	
	-3

	PCFICH_RB
	dB
	1

	PDCCH_RA
	dB
	1

	PDCCH_RB
	dB
	1

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote2
	dB
	

	OCNG_RBNote2
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 7
	dB
	-5.0
	-9.0
	-14.2
	-10.2
	-5.0

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 3:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 6:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 7:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.37_2.4-1.



Table 7.3.37_2.5-2: DRX-Configuration for E-UTRAN TDD in-sync test in DRX for UE Category 1bis
	Field
	Value
	Comment

	onDurationTimer
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	Sf40
	

	shortDRX
	disable
	



Table 7.3.37_2.5-3: TimeAlignmentTimer -Configuration for E-UTRAN TDD in-sync test in DRX for UE Category 1bis
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	2
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.38	E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
7.3.38.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX is used in synchronous dual connectivity. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS36.133 [4] clause 7.6.
7.3.38.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward that supports Dual Connectivity.
7.3.38.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period (TEvaluate_Qin_DRX) is specified in 3GPP TS 36.133[4] Table 7.6.2.2-1 will be used.
When the downlink radio link quality of the PCell or PSCell estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications for the PCell or PSCell to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max (10 ms, DRX_cycle_length).
Upon start of T310 timer or T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5], the UE shall monitor the link of PCell or PSCell 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 or T313 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer and the transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5].
Table 7.3.38.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX and TEvaluate_Qin_DRX (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note 1 (20)

	0.04 < DRX cycle ≤ 0.64
	Note 1 (10)

	0.64 < DRX cycle ≤ 2.56
	Note 1 (5)

	NOTE 1:	Evaluation period length in time depends on the length of the DRX cycle in use.
NOTE 2:	MCG's DRX configuration is applied for PCell RLM evaluation and SCG's DRX configuration is applied for PSCell RLM evaluation.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.38.
7.3.38.4	Test description
There are two cells, cell 1 is PCell and cell 2 is PSCell, in the test. The test consists of three successive time periods with time duration of T1, T2 and T3 respectively. Figure 7.3.38.4-1 shows the variation of the downlink SNR in the PCell and PSCell 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 cell 1 and cell 2. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.38.4-1 SNR variation for out-of-sync testing in DRX
7.3.38.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 7.3.38.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different DC configurations (per band) as defined in 3GPP TS 36.521-1 [10] clause 5.4.2.
1.	Connect the SS (node B emulator) and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.40 (without connection the AWGN sources) as appropriate.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.38.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.38.4.3.
5.	There are two cells specified in this test, Cell 1 and Cell2. Cell 1 is the PCell on RF channel 1and Cell 2 is the PSCell on RF channel 2. Cell1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.38.4.1-1: General test parameters for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
Cell 2
	Cell 1 is PCell on E-UTRA RF channel number 1, and cell 2 is PSCell on E-UTRA RF channel number 2

	CP length
	
	Normal
	

	E-UTRA RF Channel Number
	
	1, 2
	Two E-UTRA FDD carrier frequencies are used.

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	5, 10, 20
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.101 [2] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	5MHz: 3
10MHz: 2
20MHz: 2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX cycle on cell 1
	ms
	640 
	See Table 7.3.38.5-2

	DRX cycle on cell 2
	ms
	40
	See Table 7.3.38.5-2

	Timing offset between cell 1 and cell 2
	μs
	33
	For synchronous dual connectivity

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1; N313 = 1; N314 = 1

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	T313 timer
	ms
	0
	T313 is disabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.8
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.38.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2.
1.	Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3A-RF-DC1, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
2.	The SS shall transmit an RRCConnectionReconfiguration message configuring the UE with the message content defined in clause 7.3.38.4.3.
3.	The UE shall transmit RRCConnectionReconfigurationComplete message.
4.	Set the parameters according to T1 in Table 7.3.38.5-1 as appropriate for BW dependant parameters. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
5.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.38.5-1. T2 starts.
6.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.38.5-1. T3 starts.
7.	If the SS on Cell2:
a)	detects uplink power equal to or higher than -39 dBm in the On-duration part of every DRX cycle in the subframe according the configured CQI reporting mode (PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (900 ms after the start of T3) until T3 expires, 

the number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.
8.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.38.5-1.
9.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3A-RF-DC1, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
10.	Repeat steps 2-9 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.38.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.38.4.3-1: Common Exception messages for
E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.38.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.38.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.38.4.3-3: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX in synchronous DC, for cell 1
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf640
	0
	
	

	      }
	
	
	

	      shortDRX
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.38.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX in synchronous DC, for cell 2
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.38.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.38.4.3-6: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.38.4.3-7: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	20
	5 MHz channel bandwidth parameter
	To be set depending on BW under test

	
	41
	10 MHz channel bandwidth parameter
	

	
	84
	20 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.38.4.3-8: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  rlf-TimersAndConstantsSCG-r12 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      t313-r12
	ms0
	
	

	      n313-r12
	n1
	
	

	      n314-r12
	n1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.38.5	Test requirement
Table 7.3.38.5-1: Cell specific test parameters for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5, 10, 20
	5, 10, 20

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low

	PCFICH/PDCCH/PHICH parameters
None of the PDCCH are intended for the UE under test
	
	5MHz: R.12 FDD
10MHz: R.7 FDD
20MHz: R.13 FDD
	5MHz: R.12 FDD
10MHz: R.7 FDD
20MHz: R.13 FDD

	OCNG Pattern
	
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	1

	PDCCH_RA
	dB
	1
	1

	PDCCH_RB
	dB
	1
	1

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1
	dB
	
	

	SNR Note 6 (5MHz bandwidth)
	dB
	-1.4
	-1.4
	-1.4
	-1.4
	-4.8
	-13.1

	SNR Note 6 (10MHz bandwidth)
	dB
	-1.4
	-1.4
	-1.4
	-1.4
	-5.3
	-13.1

	SNR Note 6 (20MHz bandwidth)
	dB
	-2.0
	-2.0
	-2.0
	-2.0
	-5.9
	-13.7

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	Time offset to cell1
	μs
	-
	33

	NOTE 1:	OCNG shall be used such that the resources in cell 1 and cell 2 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 PDCCH 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 are denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.38.4-1.



Table 7.3.38.5-2: DRX-Configuration for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Field
	Value
	Comment

	
	Cell 1
	Cell 2
	

	onDurationTimer
	psf2
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	Sf640
	Sf40
	

	shortDRX
	disable
	disable
	



Table 7.3.38.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331[5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331[5] and section 10.1 in 3GPP TS 36.213 [8].



The UE behaviour during time durations T1, T2, and T3 shall be as follows:
During time durations T1, T2 and T3, the UE shall transmit uplink signal at least in all subframes configured for CQI transmission on Cell1.
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the uplink subframe on Cell2.
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 900 ms after the start of time duration T3) on PSCell.
The rate of correct events observed during repeated tests shall be at least 90%.
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
7.3.38_1.1	Test purpose
Same test purpose as defined in clause 7.3.38.1.
7.3.38_1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward that supports Dual Connectivity and 4Rx on all its FDD operating bands.
7.3.38_1.3	Minimum conformance requirements
Same as 7.3.38.3.
7.3.38_1.4	Test description
Same as 7.3.38.4.
7.3.38_1.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 7.3.38.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different DC configurations (per band) as defined in 3GPP TS 36.521-1 [10] clause 5.4.2.
1.	Connect the SS (node B emulator) and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.73 (without connection the AWGN sources) as appropriate.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.38_1.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.38_1.4.3.
5.	There are two cells specified in this test, Cell 1 and Cell2. Cell 1 is the PCell on RF channel 1and Cell 2 is the PSCell on RF channel 2. Cell1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.38_1.4.1-1: General test parameters for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
See Table 7.3.38.4.1-1 with the following changes:
-	Instead of antenna configuration 2x2 low use 2x4low.
7.3.38_1.4.2	Test procedure
Same Test Procedure as in 7.3.38.4.2 with the following changes:
-	Instead of Table 7.3.38.5-1 use Table 7.3.38_1.5-1
7.3.38_1.4.3	Message contents
Same as 7.3.38.4.3.
7.3.38_1.5	Test requirement
Table 7.3.38_1.5-1: Cell specific test parameters for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5, 10, 20
	5, 10, 20

	Correlation Matrix and Antenna Configuration
	
	2x4 Low
	2x4 Low

	PCFICH/PDCCH/PHICH parameters
None of the PDCCH are intended for the UE under test
	
	5MHz: R.12 FDD
10MHz: R.7 FDD
20MHz: R.13 FDD
	5MHz: R.12 FDD
10MHz: R.7 FDD
20MHz: R.13 FDD

	OCNG Pattern
	
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	1

	PDCCH_RA
	dB
	1
	1

	PDCCH_RB
	dB
	1
	1

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1
	dB
	
	

	SNR Note 6, Note 7 (5MHz bandwidth)
	dB
	-1.4
	-1.4
	-1.4
	-1.4
	-4.8
	-16.6

	SNR Note 6, Note 7 (10MHz bandwidth)
	dB
	-1.4
	-1.4
	-1.4
	-1.4
	-5.3
	-16.6

	SNR Note 6, Note 7 (20MHz bandwidth)
	dB
	-2.0
	-2.0
	-2.0
	-2.0
	-5.9
	-17.2

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	Time offset to cell1
	μs
	-
	33

	NOTE 1:	OCNG shall be used such that the resources in cell 1 and cell 2 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 PDCCH 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 are denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.38.4-1.
NOTE 7:	The SNR is adjusted for 4Rx as defined in 3A.4.1.2.1



Table 7.3.38.5-2: DRX-Configuration for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Field
	Value
	Comment

	
	Cell 1
	Cell 2
	

	onDurationTimer
	psf2
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	Sf640
	Sf40
	

	shortDRX
	disable
	disable
	



Table 7.3.38.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331[5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331[5] and section 10.1 in 3GPP TS 36.213 [8].



The UE behaviour during time durations T1, T2, and T3 shall be as follows:
During time durations T1, T2 and T3, the UE shall transmit uplink signal at least in all subframes configured for CQI transmission on Cell1.
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the uplink subframe on Cell2.
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 900 ms after the start of time duration T3) on PSCell.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.39	E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC
7.3.39.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX in asynchronous dual connectivity is used. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS36.133 [4] clause 7.6.
7.3.39.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward that supports  asynchronous Dual Connectivity.
7.3.39.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period (TEvaluate_Qin_DRX) is specified in 3GPP TS 36.133 [4] Table 7.6.2.2-1 will be used.
When the downlink radio link quality of the PCell or PSCell estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications for the PCell or PSCell to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length).
Upon start of T310 timer or T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5], the UE shall monitor the link of PCell or PSCell 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 or T313 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer and the transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5].
Table 7.3.39.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX and TEvaluate_Qin_DRX (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note 1 (20)

	0.04 < DRX cycle ≤ 0.64
	Note 1 (10)

	0.64 < DRX cycle ≤ 2.56
	Note 1 (5)

	NOTE 1:	Evaluation period length in time depends on the length of the DRX cycle in use.
NOTE 2:	MCG's DRX configuration is applied for PCell RLM evaluation and SCG's DRX configuration is applied for PSCell RLM evaluation.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.39.
7.3.39.4	Test description
There are two cells, cell 1 is PCell in MCG and cell 2 is PSCell in SCG, in the test. Before the test starts the UE is connected to cell 1 on radio channel 1 and to cell 2 on radio channel 2. The test consists of three successive time periods with time duration of T1, T2 and T3 respectively. The downlink SNR in cell 1 keeps constant in the test. Figure 7.3.39.4-1 shows the variation of the downlink SNR in the PCell and PSCell 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 cell 1 and cell 2. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.39.4-1: SNR variation for out-of-sync testing in DRX
7.3.39.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 7.3.39.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different DC configurations (per band) as defined in 3GPP TS 36.521-1 [10] clause 5.4.2.
1.	Connect the SS (node B emulator) and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.40 (without connection the AWGN sources)  as appropriate.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.39.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.39.4.3
5.	There are two cells specified in this test, Cell 1 and Cell2. Cell 1 is the PCell on RF channel 1and Cell 2 is the PSCell on RF channel 2. Cell1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.39.4.1-1: General test parameters for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
Cell 2
	Cell 1 (PCell) is on E-UTRA RF channel number 1 and cell 2 (PSCell) is on E-UTRA RF channel number 2

	CP length
	
	Normal
	

	E-UTRA RF Channel Number
	
	1, 2
	Two E-UTRA FDD carrier frequencies are used.

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	5, 10, 20
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.101 [2] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	5MHz: 3
10MHz: 2
20MHz: 2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133[4] clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX cycle on cell 1
	ms
	640 
	See Table 7.3.39.5-2

	DRX cycle on cell 2
	ms
	40
	See Table 7.3.39.5-2

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1; N313 = 1; N314 = 1

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	T313 timer
	ms
	0
	T313 is disabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.8
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.39.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2.
1.	Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3A-RF_DC1, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
2.	The SS shall transmit an RRCConnectionReconfiguration message configuring the UE with the message content defined in clause 7.3.39.4.3.
3.	The UE shall transmit RRCConnectionReconfigurationComplete message.
4.	Set the parameters according to T1 in Table 7.3.39.5-1 as appropriate for BW dependant parameters. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
5.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.39.5-1. T2 starts.
6.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.39.5-1. T3 starts.
7.	If the SS on Cell2: 
a)	detects uplink power equal to or higher than -39 dBm in the On-duration part of every DRX cycle in the subframe according the configured CQI reporting mode (PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (900 ms after the start of T3) until T3 expires,
the number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.
8.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.39.5-1.
9.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3A-RF-DC1, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
10.	Repeat steps 2-9 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.39.4.3	Message contents
Same message contents as defined in clause 7.3.38.4.3.
7.3.39.5	Test requirement
Table 7.3.39.5-1: Cell specific test parameters for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5, 10, 20
	5, 10, 20

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low

	PCFICH/PDCCH/PHICH parameters
None of the PDCCH are intended for the UE under test
	
	5MHz: R.12 FDD
10MHz: R.7 FDD
20MHz: R.13 FDD
	5MHz: R.12 FDD 
10MHz: R.7 FDD
20MHz: R.13 FDD

	OCNG Pattern
	
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	1

	PDCCH_RA
	dB
	1
	1

	PDCCH_RB
	dB
	1
	1

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1
	dB
	
	

	SNR Note 6 (5MHz bandwidth)
	dB
	-1.4
	-1.4
	-1.4
	-1.4
	-4.8
	-13.1

	SNR Note 6 (10MHz bandwidth)
	dB
	-1.4
	-1.4
	-1.4
	-1.4
	-5.3
	-13.1

	SNR Note 6 (20MHz bandwidth)
	dB
	-2.0
	-2.0
	-2.0
	-2.0
	-5.9
	-13.7

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	Receive time offset to cell1 Note 7
	μs
	-
	500

	NOTE 1:	OCNG shall be used such that the resources in cell 1 and cell 2 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 PDCCH 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 are denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.39.4-1.
NOTE 7:	Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.



Table 7.3.39.5-2: DRX-Configuration for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC
	Field
	Value
	Comment

	
	Cell 1
	Cell 2
	

	onDurationTimer
	psf2
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	Sf640
	Sf40
	

	shortDRX
	disable
	disable
	



Table 7.3.39.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331[5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331[5] and section 10.1 in 3GPP TS 36.213 [8].



The UE behaviour during time durations T1, T2, and T3 shall be as follows:
During time durations T1, T2 and T3, the UE shall transmit uplink on cell 1 at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
During the period from time point A to time point B the UE shall transmit uplink signal on cell 2 at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal on cell 2 no later than time point C (duration D1 = 900 ms after the start of time duration T3).
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.39_1	E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC with 4 Rx antenna ports
7.3.39_1.1	Test purpose
Same test purpose as defined in clause 7.3.39.1.
7.3.39_1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward that supports  asynchronous Dual Connectivity and 4Rx on all its FDD operating bands.
7.3.39_1.3	Minimum conformance requirements
Same as 7.3.39.3.
7.3.39_1.4	Test description
Same as 7.3.39.4.
7.3.39_1.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 7.3.38.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different DC configurations (per band) as defined in 3GPP TS 36.521-1 [10] clause 5.4.2.
1.	Connect the SS (node B emulator) and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.73 (without connection the AWGN sources) as appropriate.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.39_1.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.39_1.4.3.
5.	There are two cells specified in this test, Cell 1 and Cell2. Cell 1 is the PCell on RF channel 1and Cell 2 is the PSCell on RF channel 2. Cell1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.39_1.4.1-1: General test parameters for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC
See Table 7.3.39_1.4.1-1 with the following changes:
-	Instead of antenna configuration 2x2 low use 2x4low.
7.3.39_1.4.2	Test procedure
Same Test Procedure as in 7.3.39.4.2 with the following changes:
-	Instead of Table 7.3.39.5-1 use Table 7.3.39_1.5-1
7.3.39_1.4.3	Message contents
Same as 7.3.39.4.3.
7.3.39_1.5	Test requirement
Table 7.3.39_1.5-1: Cell specific test parameters for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5, 10, 20
	5, 10, 20

	Correlation Matrix and Antenna Configuration
	
	2x4 Low
	2x4 Low

	PCFICH/PDCCH/PHICH parameters
None of the PDCCH are intended for the UE under test
	
	5MHz: R.12 FDD
10MHz: R.7 FDD
20MHz: R.13 FDD
	5MHz: R.12 FDD 
10MHz: R.7 FDD
20MHz: R.13 FDD

	OCNG Pattern
	
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	1

	PDCCH_RA
	dB
	1
	1

	PDCCH_RB
	dB
	1
	1

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1
	dB
	
	

	SNR Note 6, Note 8 (5MHz bandwidth)
	dB
	-1.4
	-1.4
	-1.4
	-1.4
	-4.8
	-16.6

	SNR Note 6, Note 8 (10MHz bandwidth)
	dB
	-1.4
	-1.4
	-1.4
	-1.4
	-5.3
	-16.6

	SNR Note 6, Note 8 (20MHz bandwidth)
	dB
	-2.0
	-2.0
	-2.0
	-2.0
	-5.9
	-17.2

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	Receive time offset to cell1 Note 7
	μs
	-
	500

	NOTE 1:	OCNG shall be used such that the resources in cell 1 and cell 2 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 PDCCH 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 are denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.39.4-1.
NOTE 7:	Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.
NOTE 8:	The SNR is adjusted for 4Rx as defined in 3A.4.1.2.1



Table 7.3.39.5-2: DRX-Configuration for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC
	Field
	Value
	Comment

	
	Cell 1
	Cell 2
	

	onDurationTimer
	psf2
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	Sf640
	Sf40
	

	shortDRX
	disable
	disable
	



Table 7.3.39.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331[5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331[5] and section 10.1 in 3GPP TS 36.213 [8].



The UE behaviour during time durations T1, T2, and T3 shall be as follows:
During time durations T1, T2 and T3, the UE shall transmit uplink on cell 1 at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
During the period from time point A to time point B the UE shall transmit uplink signal on cell 2 at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal on cell 2 no later than time point C (duration D1 = 900 ms after the start of time duration T3).
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.40	E-UTRAN TDD-TDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
7.3.40.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX is used. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS36.133[4] clause 7.6.
7.3.40.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward that supports Dual Connectivity.
7.3.40.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period (TEvaluate_Qin_DRX) is specified in 3GPP TS 36.133[4] Table 7.6.2.2-1 will be used.
When the downlink radio link quality of the PCell or PSCell estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications for the PCell or PSCell to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length).
Upon start of T310 timer or T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5], the UE shall monitor the link of PCell or PSCell 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 or T313 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer and the transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5].
Table 7.3.40.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX and TEvaluate_Qin_DRX (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133[4] clause 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note 1 (20)

	0.04 < DRX cycle ≤ 0.64
	Note 1 (10)

	0.64 < DRX cycle ≤ 2.56
	Note 1 (5)

	NOTE 1:	Evaluation period length in time depends on the length of the DRX cycle in use.
NOTE 2:	MCG's DRX configuration is applied for PCell RLM evaluation and SCG's DRX configuration is applied for PSCell RLM evaluation.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.40.
7.3.40.4	Test description
There are two cells, cell 1 is PCell and cell 2 is PSCell, in the test. The test consists of three successive time periods with time duration of T1, T2 and T3 respectively. Figure 7.3.40.4-1 shows the variation of the downlink SNR in the PCell and PSCell 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 cell 1 and cell 2. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.40.4-1 SNR variation for out-of-sync testing in DRX
7.3.40.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 7.3.40.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different DC configurations (per band) as defined in 3GPP TS 36.521-1 [10] clause 5.4.2.
1.	Connect the SS (node B emulator) and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.40 (without connection the AWGN sources)  as appropriate.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.40.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.40.4.3.
5.	There are two cells specified in this test, Cell 1 and Cell2. Cell 1 is the PCell on RF channel 1and Cell 2 is the PSCell on RF channel 2. Cell1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.40.4.1-1: General test parameters for E-UTRAN TDD-TDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
Cell 2
	Cell 1 is PCell on E-UTRA RF channel number 1, and cell 2 is PSCell on E-UTRA RF channel number 2

	CP length
	
	Normal
	

	E-UTRA RF Channel Number
	
	1, 2
	Two E-UTRA TDD carrier frequencies are used.

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	5, 10, 20
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.101 [2] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133[4] clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX cycle on cell 1
	ms
	640 
	See Table 7.3.40.5-2

	DRX cycle on cell 2
	ms
	40
	See Table 7.3.40.5-2

	Timing offset between cell 1 and cell 2
	μs
	33
	For synchronous dual connectivity

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1; N313 = 1; N314 = 1

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	T313 timer
	ms
	0
	T313 is disabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.8
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.40.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell2.
1.	Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3A-RF_DC1, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
2.	The SS shall transmit an RRCConnectionReconfiguration message configuring the UE with the message content defined in clause 7.3.40.4.3.
3.	The UE shall transmit RRCConnectionReconfigurationComplete message.
4.	Set the parameters according to T1 in Table 7.3.40.5-1 as appropriate for BW dependant parameters. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
5.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.40.5-1. T2 starts.
6.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.40.5-1. T3 starts.
7.	If the SS on Cell2:
a)	detects uplink power equal to or higher than -39 dBm in the On-duration part of every DRX cycle in the subframe according the configured CQI reporting mode (PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (900 ms after the start of T3) until T3 expires,
The number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.
8.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.40.5-1.
9.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3A-RF-DC1, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
10.	Repeat steps 2-9 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.40.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.40.4.3-1: Common Exception messages for E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.40.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1C in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.40.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.40.4.3-3: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring test for Out-of-sync in DRX in synchronous DC, for cell 1
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf640
	2
	
	

	      }
	
	
	

	      shortDRX
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.40.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX in synchronous DC, for cell 2
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	2
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.40.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.40.4.3-6: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.38.4.3-7: SchedulingRequest-Config-DEFAULT: Additional  E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	20
	5 MHz channel bandwidth parameter
	To be set depending on BW under test

	
	41
	10 MHz channel bandwidth parameter
	

	
	84
	20 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	2
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.40.4.3-8: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  rlf-TimersAndConstantsSCG-r12 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      t313-r12
	ms0
	
	

	      n313-r12
	n1
	
	

	      n314-r12
	n1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.40.5	Test requirement
Table 7.3.40.5-1: Cell specific test parameters for E-UTRAN TDD-TDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5, 10, 20
	5, 10, 20

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	PCFICH/PDCCH/PHICH parameters
None of the PDCCH are intended for the UE under test
	
	5MHz: R.12 TDD
10MHz: R.7 TDD
20MHz: R.13 TDD
	5MHz: R.12 TDD
10MHz: R.7 TDD
20MHz: R.13 TDD

	OCNG Pattern
	
	5MHz: OP.10 TDD
10MHz: OP.2 TDD
20MHz: OP.8 TDD
	5MHz: OP.10 TDD
10MHz: OP.2 TDD
20MHz: OP.8 TDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	1

	PDCCH_RA
	dB
	1
	1

	PDCCH_RB
	dB
	1
	1

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote3
	dB
	
	

	OCNG_RBNote3
	dB
	
	

	SNR Note 8 (5MHz bandwidth)
	dB
	-0.7
	-0.7
	-0.7
	-0.7
	-4.3
	-12.8

	SNR Note 8 (10MHz bandwidth)
	dB
	-1.4
	-1.4
	-1.4
	-1.4
	-5.0
	-12.8

	SNR Note 8 (20MHz bandwidth)
	dB
	-2.1
	-2.1
	-2.1
	-2.1
	-5.7
	-13.5

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	Time offset to cell1
	μs
	-
	33

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell 1 and cell 2 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8:	The SNR in time periods T1, T2, and T3 are denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.40.41-1.



Table 7.3.40.5-2: DRX-Configuration for E-UTRAN TDD-TDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Field
	Value
	Comment

	
	Cell 1
	Cell 2
	

	onDurationTimer
	psf2
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	Sf640
	Sf40
	

	shortDRX
	disable
	disable
	



Table 7.3.40.5-3: TimeAlignmentTimer -Configuration for E-UTRAN TDD-TDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331[5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331[5] and section 10.1 in 3GPP TS 36.213 [8].



The UE behaviour during time durations T1, T2, and T3 shall be as follows:
During time durations T1, T2 and T3, the UE shall transmit uplink signal at least in all subframes configured for CQI transmission on Cell1.
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the uplink subframe on Cell2.
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 900 ms after the start of time duration T3) on PSCell.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.41	E-UTRAN FDD-FDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
7.3.41.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX is used in dual connectivity. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS36.133[4] clause 7.6.
7.3.41.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward that supports Dual Connectivity.
7.3.41.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period (TEvaluate_Qin_DRX) is specified in 3GPP TS 36.133[4] Table 7.6.2.2-1 will be used.
When the downlink radio link quality of the PCell or PSCell estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications for the PCell or PSCell to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The In-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length).
Upon start of T310 timer or T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5], the UE shall monitor the link of PCell or PSCell 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 or T313 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer and the transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5].
Table 7.3.41.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX and TEvaluate_Qin_DRX (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133[4] clause 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note 1 (20)

	0.04 < DRX cycle ≤ 0.64
	Note 1 (10)

	0.64 < DRX cycle ≤ 2.56
	Note 1 (5)

	NOTE 1:	Evaluation period length in time depends on the length of the DRX cycle in use.
NOTE 2:	MCG's DRX configuration is applied for PCell RLM evaluation and SCG's DRX configuration is applied for PSCell RLM evaluation.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.41.
7.3.41.4	Test description
There are two cells, cell 1 is PCell and cell 2 is PSCell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.38.4-1 shows the variation of the downlink SNR in the PSCell to emulate In-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms. In the test, DRX configuration for PCell and PSCell is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.41.4-1: SNR variation of cell 2 (PSCell) for in-sync testing in DRX
7.3.41.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 7.3.41.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different DC configurations (per band) as defined in 3GPP TS 36.521-1 [10] clause 5.4.2.
1.	Connect the SS (node B emulator) and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.14 as appropriate.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.41.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.41.4.3.
5.	There are two cells specified in this test, Cell 1 and Cell2. Cell 1 is the PCell on RF channel 1and Cell 2 is the PSCell on RF channel 2. Cell1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.41.4.1-1: General test parameters for E-UTRAN FDD-FDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two E-UTRA FDD carrier frequency are used.

	Active cell
	
	Cell 1, Cell 2
	Cell 1 is PCell on E-UTRA RF channel number 1, and cell 2 is PSCell on E-UTRA RF channel number 2

	CP length	
	
	Normal
	

	In sync transmission parameters (Note 1)
	DCI format
	
	1C
	As defined in clause 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	For 10MHz and 20MHz channel BW

	
	Number of Control OFDM symbols
	
	3
	For 5MHz channel BW

	
	Aggregation level
	CCE
	4
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133[4] clause 7.6.1 and Table 7.6.1-2 respectively.

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	
	0
	

	
	Ratio of PCFICH to RS EPRE
	
	4
	

	Out of sync transmission parameters (Note 1)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	For 10MHz and 20MHz channel BW

	
	Number of Control OFDM symbols
	
	3
	For 5MHz channel BW

	
	Aggregation level 
	CCE
	8
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133[4] clause 7.6.1 and Table 7.6.1-1 respectively.

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	

	DRX cycle on Cell 1
	ms
	640
	See Table 7.3.41.5-2

	DRX cycle on Cell 2
	ms
	40
	See Table A.7.3.41.5-2

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1, N313 = 1, N314 = 1

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T313 timer
	ms
	2000
	T313 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

	NOTE 1:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.
NOTE 2:	Even a UE capable of both synchronous and asynchronous DC operations is required to pass this test case in accordance with the principle defined in section 3A.5



7.3.41.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2.
1.	Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3C-RF, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
2.	The SS shall transmit an RRCConnectionReconfiguration message configuring the UE with the message content defined in clause 7.3.41.4.3.
3.	The UE shall transmit RRCConnectionReconfigurationComplete message.
4.	Set the parameters according to T1 in Table 7.3.41.5-1 for subtests 1 and 2 respectively. Propagation conditions are set according to Annex B.2.2. T1 starts.
5.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.41.5-1. T2 starts.
6.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.41.5-1. T3 starts.
7.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.41.5-1. T4 starts.
8.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.41.5-1. T5 starts.
9.	If the SS on Cell 2 detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
10.	After T5 expires, repeat steps 2-9 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.41.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.41.4.3-1: Common Exception messages for E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX in synchronous DC
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.41.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.41.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.41.4.3-3: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring test for In-sync in DRX in synchronous DC, for cell 1
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf640
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.41.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring test for In-sync in DRX in synchronous DC, for cell 2
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	0
	
	

	      }
	
	
	

	      shortDRX
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.41.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring test for In-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.41.4.3-6: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring test for In-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	20
	5 MHz channel bandwidth parameter
	To be set depending on BW under test

	
	41
	10 MHz channel bandwidth parameter
	

	
	84
	20 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.41.4.3-7: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN FDD Radio Link Monitoring test for In-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  rlf-TimersAndConstantsSCG-r12 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      t313-r12
	ms2000
	
	

	      n313-r12
	n1
	
	

	      n314-r12
	n1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.41.5	Test requirement
Table 7.3.41.5-1: Cell specific test parameters for E-UTRAN FDD-FDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
	Parameter
	Unit
	Cell 1(PCell)
	Cell 2 (PSCell)

	
	
	T1 ~ T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5: NRB,c = 25
10: NRB,c = 50
20: NRB,c = 100
	5: NRB,c = 25
10: NRB,c = 50
20: NRB,c = 100

	PCFICH/PDCCH/PHICH parameters defined in A.2.1
	
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD

	OCNG Pattern defined in D.1 (FDD)
	
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD

	A, B
	
	0
	0

	PCFICH_RB
	dB
	4
	4

	PDCCH_RA
	dB
	0
	0

	PDCCH_RB
	dB
	0
	0

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1
	dB
	
	

	SNR Note 6
	5MHz BWchannel
	dB
	-1.7
	-1.7
	-5.1
	-12.8
	-7.9
	-1.7

	
	10MHz BWchannel
	
	-4.1
	-4.1
	-8.9
	-14.1
	-9.3
	-4.1

	
	20MHz BWchannel
	
	-4.1
	-4.1
	-8.9
	-14.1
	-9.3
	-4.1

	

	dBm/15 kHz
	-98

	Propagation condition
	
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x2
	1x2

	Receive time offset to cell1 Note 7
	μs
	-
	33

	NOTE 1:	OCNG shall be used such that the resources in cell 1 and cell 2 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 PDCCH 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 of cell 2 in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.41.4-1.
NOTE 7:	Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.



Table 7.3.41.5-2: DRX-Configuration for E-UTRAN FDD-FDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
	Field
	Value
	Comment

	
	Cell 1
	Cell 2
	

	onDurationTimer
	psf2
	psf2
	As specified in section 6.3.2 in 3GPP TS 36.331[5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf640
	sf40
	

	shortDRX
	disable
	disable
	



Table 7.3.41.5-3: TimeAlignmentTimer Configuration for E-UTRAN FDD-FDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
	Field
	Value
	

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331[5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331[5] and section10.1 in 3GPP TS 36.213[8].



The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0) on PCell and PSCell.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.42	E-UTRAN FDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in asynchronous DC
7.3.42.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX is used in asynchronous dual connectivity. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in clause 7.6.
7.3.42.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward that supports asynchronous Dual Connectivity.
7.3.42.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period (TEvaluate_Qin_DRX) is specified in 3GPP TS 36.133[4] Table 7.6.2.2-1 will be used.
When the downlink radio link quality of the PCell or PSCell estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications for the PCell or PSCell to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The In-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max (10 ms, DRX_cycle_length).
Upon start of T310 timer or T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5], the UE shall monitor the link of PCell or PSCell 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 or T313 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer and the transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5].
Table 7.3.41.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX and TEvaluate_Qin_DRX (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note 1 (20)

	0.04 < DRX cycle ≤ 0.64
	Note 1 (10)

	0.64 < DRX cycle ≤ 2.56
	Note 1 (5)

	NOTE 1:	Evaluation period length in time depends on the length of the DRX cycle in use.
NOTE 2:	MCG's DRX configuration is applied for PCell RLM evaluation and SCG's DRX configuration is applied for PSCell RLM evaluation.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.42.
7.3.42.4	Test description
There are two cells in the test. Cell 1 is PCell in MCG and cell 2 is PSCell in SCG. Before the test starts the UE is connected to cell 1 on radio channel 1 and to cell 2 on radio channel 2. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. The downlink SNR in cell 1 keeps constant in the test. Figure 7.3.42.4-1 shows the variation of the downlink SNR in cell 2 to emulate In-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2 in asynchronous dual connectivity. For both cell 1 and cell 2, the UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.42.4-1: Cell 2 SNR variation for in-sync testing in DRX
7.3.42.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 7.3.42.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different DC configurations (per band) as defined in 3GPP TS 36.521-1 [10] clause 5.4.2.
1.	Connect the SS (node B emulator) and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.14 as appropriate.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.42.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.42.4.3.
5.	There are two cells specified in this test, Cell 1 and Cell2. Cell 1 is the PCell on RF channel 1and Cell 2 is the PSCell on RF channel 2. Cell1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.42.4.1-1: General test parameters for E-UTRAN FDD-FDD Radio Link Monitoring in-sync test in DRX dual connectivity
	Parameter
	Unit
	Value
	Comment

	Active cells
	
	Cell 1 and cell 2
	Cell 1 (PCell) is on E-UTRA RF channel number 1 and cell 2 (PSCell) is on E-UTRA RF channel number 2

	CP length
	
	Normal
	

	Antenna Configuration
	
	1x2 
	

	In sync transmission parameters (Note 1)
	DCI format
	
	1C
	As defined in clause 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	5MHz: 3
10MHz: 2
20MHz: 2
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause and Table 7.6.1-2 respectively.

	
	Aggregation level
	CCE
	4
	

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	
	0
	

	
	Ratio of PCFICH to RS EPRE
	
	4
	

	Out of sync transmission parameters (Note 1)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	

	DRX cycle in cell 1
	ms
	640
	See Table 7.3.42.5-2

	DRX cycle in cell 2
	ms
	40
	See Table 7.3.42.5-2

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1;
N313 = 1; N314 = 1

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T313 timer
	ms
	2000
	T313 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

	NOTE 1:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.
NOTE 2:	The parameters in the table apply to both cell 1 and cell 2 unless defined otherwise.
NOTE 3:	Even a UE capable of both synchronous and asynchronous DC operations is required to pass this test case in accordance with the principle defined in section 3A.5.



7.3.42.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2.
1.	Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3A-RF-DC1, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
2.	The SS shall transmit an RRCConnectionReconfiguration message configuring the UE with the message content defined in clause 7.3.42.4.3.
3.	The UE shall transmit RRCConnectionReconfigurationComplete message.
4.	Set the parameters according to T1 in Table 7.3.42.5-1 for subtests 1 and 2 respectively. Propagation conditions are set according to Annex B.2.2. T1 starts.
5.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.42.5-1. T2 starts.
6.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.42.5-1. T3 starts.
7.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.42.5-1. T4 starts.
8.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.42.5-1. T5 starts.
9.	If the SS on Cell 2 detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
10.	After T5 expires, repeat steps 2-9 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.42.4.3	Message contents
Same message contents as defined in clause 7.3.41.4.3.
7.3.42.5	Test requirement
Table 7.3.42.5-1: Cell specific test parameters for E-UTRAN FDD-FDD Radio Link Monitoring Test for In-sync in DRX in asynchronous dual connectivity
	Parameter
	Unit
	Cell 1 (PCell)
	Cell 2 (PSCell)

	
	
	T1 ~ T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	2

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	5, 10, 20
	5, 10, 20

	PCFICH/PDCCH/PHICH parameters.
None of the PDCCH are intended for the UE under test.
	
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD

	OCNG Pattern
	
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD

	A, B
	
	0
	0

	PCFICH_RB
	dB
	4
	4

	PDCCH_RA
	dB
	0
	0

	PDCCH_RB
	dB
	0
	0

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1
	dB
	
	

	SNR Note 6
	5MHz BWchannel
	dB
	-1.7
	-1.7
	-5.1
	-12.8
	-7.9
	-1.7

	
	10MHz BWchannel
	dB
	-4.1
	-4.1
	-8.9
	-14.1
	-9.3
	-4.1

	
	20MHz BWchannel
	dB
	-4.1
	-4.1
	-8.9
	-14.1
	-9.3
	-4.1

	

	dBm/15 kHz
	-98

	Propagation condition
	
	AWGN

	Receive time offset to cell1 Note 7
	μs
	-
	500

	NOTE 1:	OCNG shall be used such that the resources in cell 1 and cell 2 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 PDCCH 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 of cell 2 in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.42.4-1.
NOTE 7:	Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.



Table 7.3.42.1-3: DRX-Configuration for E-UTRAN FDD In-sync tests
	Field
	Cell 1
	Cell 2
	Comment

	onDurationTimer
	psf2
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331[5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf640
	sf40
	

	shortDRX
	disable
	disable
	



Table 7.3.42.1-4: TimeAlignmentTimer -Configuration for E-UTRAN FDD In-sync testing
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331[5].

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331[5] and section10.1 in 3GPP TS 36.213 [8].



The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0) on PCell and PSCell.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.43	E-UTRAN TDD-TDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
7.3.43.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX is used in synchronous dual connectivity. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in clause 7.6.
7.3.43.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward that supports Dual Connectivity.
7.3.43.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period (TEvaluate_Qin_DRX) is specified in 3GPP TS 36.133[4] Table 7.6.2.2-1 will be used.
When the downlink radio link quality of the PCell or PSCell estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications for the PCell or PSCell to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The In-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max (10 ms, DRX_cycle_length).
Upon start of T310 timer or T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5], the UE shall monitor the link of PCell or PSCell 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 or T313 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer and the transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5].
Table 7.3.41.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX and TEvaluate_Qin_DRX (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note 1 (20)

	0.04 < DRX cycle ≤ 0.64
	Note 1 (10)

	0.64 < DRX cycle ≤ 2.56
	Note 1 (5)

	NOTE 1:	Evaluation period length in time depends on the length of the DRX cycle in use.
NOTE 2:	MCG's DRX configuration is applied for PCell RLM evaluation and SCG's DRX configuration is applied for PSCell RLM evaluation.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.43.
7.3.43.4	Test description
There are two cells, cell 1 is PCell and cell 2 is PSCell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.43.4-1 shows the variation of the downlink SNR in the PSCell to emulate In-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms. In the test, DRX configuration for PCell and PSCell is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.43.4-1: SNR variation of cell 2 (PSCell) for in-sync testing in DRX
7.3.43.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 7.3.43.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different DC configurations (per band) as defined in 3GPP TS 36.521-1 [10] clause 5.4.2.
1.	Connect the SS (node B emulator) and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.14 as appropriate.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.43.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.43.4.3.
5.	There are two cells specified in this test, Cell 1 and Cell2. Cell 1 is the PCell on RF channel 1and Cell 2 is the PSCell on RF channel 2. Cell1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.43.4.1-1: General test parameters for E-UTRAN TDD-TDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two E-UTRA TDD carrier frequency are used.

	Active cell
	
	Cell 1, Cell 2
	Cell 1 is PCell on E-UTRA RF channel number 1, and cell 2 is PSCell on E-UTRA RF channel number 2

	CP length
	
	Normal
	

	In sync transmission parameters (Note 1)
	DCI format
	
	1C
	As defined in clause 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	For 10MHz and 20MHz channel BW

	
	Number of Control OFDM symbols
	
	3
	For 5MHz channel BW

	
	Aggregation level 
	CCE
	4
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in clause 7.6.1 and Table 7.6.1-2 respectively.

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	
	0
	

	
	Ratio of PCFICH to RS EPRE
	
	4
	

	Out of sync transmission parameters (Note 1)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	For 10MHz and 20MHz channel BW

	
	Number of Control OFDM symbols
	
	3
	For 5MHz channel BW

	
	Aggregation level
	CCE
	8
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in clause 7.6.1 and Table 7.6.1-1 respectively.

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	

	DRX cycle on Cell 1
	ms
	640
	See Table A.7.3.43.1-3

	DRX cycle on Cell 2
	ms
	40
	See Table A.7.3.43.1-3

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1, N313 = 1, N314 = 1

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T313 timer
	ms
	2000
	T313 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

	NOTE 1:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.
NOTE 2:	Even a UE capable of both synchronous and asynchronous DC operations is required to pass this test case in accordance with the principle defined in section 3A.5.



7.3.43.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2.
1.	Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3A-RF-DC1, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
2.	The SS shall transmit an RRCConnectionReconfiguration message configuring the UE with the message content defined in clause 7.3.43.4.3.
3.	The UE shall transmit RRCConnectionReconfigurationComplete message.
4.	Set the parameters according to T1 in Table 7.3.43.5-1 for subtests 1 and 2 respectively. Propagation conditions are set according to Annex B.2.2. T1 starts.
5.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.43.5-1. T2 starts.
6.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.43.5-1. T3 starts.
7.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.43.5-1. T4 starts.
8.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.43.5-1. T5 starts.
9.	If the SS on Cell 2 detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
10.	After T5 expires, repeat steps 2-9 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.43.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.43.4.3-1: Common Exception messages for E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX in synchronous DC
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.43.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1C in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.43.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.43.4.3-3: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX in synchronous DC, for cell 1
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf640
	2
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.43.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX in synchronous DC, for cell 2
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	2
	
	

	      }
	
	
	

	      shortDRX
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.43.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.43.4.3-6: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	20
	5 MHz channel bandwidth parameter
	To be set depending on BW under test

	
	41
	10 MHz channel bandwidth parameter
	

	
	84
	20 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.43.4.3-7: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX in synchronous DC
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  rlf-TimersAndConstantsSCG-r12 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      t313-r12
	ms2000
	
	

	      n313-r12
	n1
	
	

	      n314-r12
	n1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.43.5	Test requirement
Table 7.3.43.5-1: Cell specific test parameters for E-UTRAN TDD-TDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
	Parameter
	Unit
	Cell 1(PCell)
	Cell 2 (PSCell)

	
	
	T1 ~ T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5: NRB,c = 25
10: NRB,c = 50
20: NRB,c = 100
	5: NRB,c = 25
10: NRB,c = 50
20: NRB,c = 100

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	PCFICH/PDCCH/PHICH parameters defined in A.2.2
	
	5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD 
	5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD

	OCNG Pattern defined in D.2 (TDD)
	
	5MHz: OP.10 TDD
10MHz: OP.2 TDD
20MHz: OP.8 TDD
	5MHz: OP.10 TDD
10MHz: OP.2 TDD
20MHz: OP.8 TDD

	A, B
	
	0
	0

	PCFICH_RB
	dB
	4
	4

	PDCCH_RA
	dB
	0
	0

	PDCCH_RB
	dB
	0
	0

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1
	dB
	
	

	SNR Note 6
	5MHz BWchannel
	dB
	-4.5
	-4.5
	-8.5
	-13.7
	-9.7
	-4.5

	
	10MHz BWchannel
	
	-4.5
	-4.5
	-8.5
	-13.7
	-9.7
	-4.5

	
	20MHz BWchannel
	
	-4.5
	-4.5
	-8.5
	-13.7
	-9.7
	-4.5

	

	dBm/15 kHz
	-98

	Propagation condition
	
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x2
	1x2

	Receive time offset to cell1 Note 9
	μs
	-
	33

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure A.7.3.43.1-1.
NOTE 9:	Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.



Table 7.3.43.5-2: DRX-Configuration for E-UTRAN TDD-TDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
	Field
	Value
	Comment

	
	Cell 1
	Cell 2
	

	onDurationTimer
	psf2
	psf2
	As specified in section 6.3.2 in 3GPP TS 36.331[5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf640
	sf40
	

	shortDRX
	disable
	disable
	



Table 7.3.43.5-3: TimeAlignmentTimer -Configuration for E-UTRAN TDD-TDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331[5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331[5] and section10.1 in 3GPP TS 36.213 [8].



The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0) on PCell and PSCell.
The rate of correct events observed during repeated tests shall be at least 90%.
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
7.3.44.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX is used in synchronous dual connectivity. This test will partly verify the E-UTRA radio link monitoring requirements in 3GPP TS36.133 [4] clause 7.6.
7.3.44.2	Test applicability
This test applies to all types of E-UTRA FDD and TDD UE release 12 and forward that supports Dual Connectivity.
7.3.44.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period (TEvaluate_Qin_DRX) is specified in 3GPP TS 36.133[4] Table 7.6.2.2-1 will be used.
When the downlink radio link quality of the PCell or PSCell estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications for the PCell or PSCell to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max (10 ms, DRX_cycle_length).
Upon start of T310 timer or T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5], the UE shall monitor the link of PCell or PSCell 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 or T313 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer and the transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5].
Table 7.3.44.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX and TEvaluate_Qin_DRX (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note 1 (20)

	0.04 < DRX cycle ≤ 0.64
	Note 1 (10)

	0.64 < DRX cycle ≤ 2.56
	Note 1 (5)

	NOTE 1:	Evaluation period length in time depends on the length of the DRX cycle in use.
NOTE 2:	MCG's DRX configuration is applied for PCell RLM evaluation and SCG's DRX configuration is applied for PSCell RLM evaluation.


The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.44.
7.3.44.4	Test description
There are two cells, cell 1 is PCell and cell 2 is PSCell, in the test. The test consists of three successive time periods with time duration of T1, T2 and T3 respectively. Figure 7.3.44.4-1 shows the variation of the downlink SNR in the PCell and PSCell to emulate out-of-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms on cell 1 and 1ms on cell 2. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.44.4-1 SNR variation for out-of-sync testing in DRX
7.3.44.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 7.3.44.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different DC configurations (per band) as defined in 3GPP TS 36.521-1 [10] clause 5.4.2.
1.	Connect the SS (node B emulator) and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.40 (without connection the AWGN sources) as appropriate.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.44.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.44.4.3.
5.	There are two cells specified in this test, Cell 1 and Cell2. Cell 1 is the PCell on RF channel 1and Cell 2 is the PSCell on RF channel 2. Cell1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.44.4.1-1: General test parameters for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in FDD
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
Cell 2
	Cell 1 is PCell on E-UTRA FDD RF channel number 1, and cell 2 is PSCell on E-UTRA TDD RF channel number 2

	CP length
	
	Normal
	

	E-UTRA RF Channel Number
	
	1, 2
	One E-UTRA FDD carrier frequency and one E-UTRA TDD carrier frequency are used.

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	5, 10, 20
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.101 [2] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	5MHz: 3
10MHz: 2
20MHz: 2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX cycle on cell 1
	ms
	640 
	See Table 7.3.44.5-2

	DRX cycle on cell 2
	ms
	40
	See Table 7.3.44.5-2

	Timing offset between cell 1 and cell 2
	μs
	33
	For synchronous dual connectivity

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1; N313 = 1; N314 = 1

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	T313 timer
	ms
	0
	T313 is disabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.8
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.44.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2.
1.	Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3A-RF-DC1, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
2.	The SS shall transmit an RRCConnectionReconfiguration message configuring the UE with the message content defined in clause 7.3.44.4.3.
3.	The UE shall transmit RRCConnectionReconfigurationComplete message.
4.	Set the parameters according to T1 in Table 7.3.44.5-1 as appropriate for BW dependant parameters. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
5.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.44.5-1. T2 starts.
6.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.44.5-1. T3 starts.
7.	If the SS on Cell2: 
a)	detects uplink power equal to or higher than -39 dBm in the On-duration part of every DRX cycle in the subframe according the configured CQI reporting mode (PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (900 ms after the start of T3) until T3 expires, 

the number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.
8.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.44.5-1.
9.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3A-RF-DC1, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
10.	Repeat steps 2-9 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.44.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.44.4.3-1: Common Exception messages for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in FDD
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.44.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in FDD, for Cell 1 (FDD)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.44.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.44.4.3-3: MAC-MainConfig-RBC: E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in FDD, for cell 1
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf640
	0
	
	

	      }
	
	
	

	      shortDRX
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.44.4.3-4: MAC-MainConfig-RBC E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in FDD, for cell 2
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.44.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in FDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.44.4.3-6: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in FDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.44.4.3-7: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in FDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	20
	5 MHz channel bandwidth parameter
	To be set depending on BW under test

	
	41
	10 MHz channel bandwidth parameter
	

	
	84
	20 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.44.4.3-8: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in FDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  rlf-TimersAndConstantsSCG-r12 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      t313-r12
	ms0
	
	

	      n313-r12
	n1
	
	

	      n314-r12
	n1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.44.5	Test requirement
Table 7.3.44.5-1: Cell specific test parameters for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in FDD
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5, 10, 20
	5, 10, 20

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low

	Special subframe configurationNote7
	
	-
	6

	Uplink-downlink configurationNote8
	
	-
	1

	PCFICH/PDCCH/PHICH parameters
None of the PDCCH are intended for the UE under test
	
	5MHz: R.12 FDD
10MHz: R.7 FDD
20MHz: R.13 FDD
	5MHz: R.12 TDD
10MHz: R.7 TDD
20MHz: R.13 TDD

	OCNG Pattern
	
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD
	5MHz: OP.10 TDD
10MHz: OP.2 TDD
20MHz: OP.8 TDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	1

	PDCCH_RA
	dB
	1
	1

	PDCCH_RB
	dB
	1
	1

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1
	dB
	
	

	SNR Note 6 (5MHz bandwidth)
	dB
	-1.4
	-1.4
	-1.4
	-0.7
	-4.3
	-12.8

	SNR Note 6 (10MHz bandwidth)
	dB
	-1.4
	-1.4
	-1.4
	-1.4
	-5.0
	-12.8

	SNR Note 6 (20MHz bandwidth)
	dB
	-2.0
	-2.0
	-2.0
	-2.1
	-5.7
	-13.5

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	Time offset to cell1 Note 9
	μs
	-
	33

	CQI reporting periodicity
	ms
	2
	1

	NOTE 1:	OCNG shall be used such that the resources in cell 1 and cell 2 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 PDCCH 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 are denoted as SNR1, SNR2 and SNR3 respectively in figure A.7.3.38.1-1.
NOTE 7:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 8:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 9:	Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.



Table 7.3.44.5-2: DRX-Configuration for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in FDD
	Field
	Value
	Comment

	
	Cell 1
	Cell 2
	

	onDurationTimer
	psf2
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	Sf640
	Sf40
	

	shortDRX
	disable
	disable
	



Table 7.3.44.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331[5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331[5] and section 10.1 in 3GPP TS 36.213 [8].



The UE behaviour during time durations T1, T2, and T3 shall be as follows:
During time durations T1, T2 and T3, the UE shall transmit uplink signal at least in all subframes configured for CQI transmission on Cell1.
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the uplink subframe on Cell2.
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 900 ms after the start of time duration T3) on PSCell.
The rate of correct events observed during repeated tests shall be at least 90%.
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
7.3.45.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX is used in synchronous dual connectivity. This test will partly verify the E-UTRA radio link monitoring requirements in 3GPP TS36.133 [4] clause 7.6.
7.3.45.2	Test applicability
This test applies to all types of E-UTRA FDD and TDD UE release 12 and forward that supports Dual Connectivity.
7.3.45.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period (TEvaluate_Qin_DRX) is specified in 3GPP TS 36.133[4] Table 7.6.2.2-1 will be used.
When the downlink radio link quality of the PCell or PSCell estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications for the PCell or PSCell to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max (10 ms, DRX_cycle_length).
Upon start of T310 timer or T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5], the UE shall monitor the link of PCell or PSCell 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 or T313 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer and the transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5].
Table 7.3.45.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX and TEvaluate_Qin_DRX (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note 1 (20)

	0.04 < DRX cycle ≤ 0.64
	Note 1 (10)

	0.64 < DRX cycle ≤ 2.56
	Note 1 (5)

	NOTE 1:	Evaluation period length in time depends on the length of the DRX cycle in use.
NOTE 2:	MCG's DRX configuration is applied for PCell RLM evaluation and SCG's DRX configuration is applied for PSCell RLM evaluation.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.45.
7.3.45.4	Test description
There are two cells, cell 1 is PCell and cell 2 is PSCell, in the test. The test consists of three successive time periods with time duration of T1, T2 and T3 respectively. Figure 7.3.45.4-1 shows the variation of the downlink SNR in the PCell and PSCell to emulate out-of-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms on cell 1 and 1ms on cell 2. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.45.4-1 SNR variation for out-of-sync testing in DRX
7.3.45.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 7.3.45.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different DC configurations (per band) as defined in 3GPP TS 36.521-1 [10] clause 5.4.2.
1.	Connect the SS (node B emulator) and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.40 (without connection the AWGN sources) as appropriate.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.45.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.45.4.3.
5.	There are two cells specified in this test, Cell 1 and Cell2. Cell 1 is the PCell on RF channel 1and Cell 2 is the PSCell on RF channel 2. Cell1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.45.4.1-1: General test parameters for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in TDD
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
Cell 2
	Cell 1 is PCell on E-UTRA TDD RF channel number 1, and cell 2 is PSCell on E-UTRA FDD RF channel number 2

	CP length
	
	Normal
	

	E-UTRA RF Channel Number
	
	1, 2
	One E-UTRA TDD carrier frequency and one E-UTRA FDD carrier frequency are used.

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	5, 10, 20
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in 3GPP TS 36.101 [2] Annex B.2.3.2

	Out of sync transmission parameters (Note)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	5MHz: 3
10MHz: 2
20MHz: 2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX cycle on cell 1
	ms
	640 
	See Table 7.3.45.5-2

	DRX cycle on cell 2
	ms
	40
	See Table 7.3.45.5-2

	Timing offset between cell 1 and cell 2
	μs
	33
	For synchronous dual connectivity

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1; N313 = 1; N314 = 1

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	T313 timer
	ms
	0
	T313 is disabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.8
	

	NOTE:	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.45.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2.
1.	Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3A-RF-DC1, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
2.	The SS shall transmit an RRCConnectionReconfiguration message configuring the UE with the message content defined in clause 7.3.45.4.3.
3.	The UE shall transmit RRCConnectionReconfigurationComplete message.
4.	Set the parameters according to T1 in Table 7.3.45.5-1 as appropriate for BW dependant parameters. Propagation conditions are set according to Annex B clause B.2.2. T1 starts.
5.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.45.5-1. T2 starts.
6.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.45.5-1. T3 starts.
7.	If the SS on Cell2: 
a)	detects uplink power equal to or higher than -39 dBm in the On-duration part of every DRX cycle in the subframe according the configured CQI reporting mode (PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (900 ms after the start of T3) until T3 expires, 
the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.45.5-1.
9.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3A-RF-DC1, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
10.	Repeat steps 2-9 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.45.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.45.4.3-1: Common Exception messages for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in TDD
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.45.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in TDD, for Cell 1 (FDD)
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.45.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.45.4.3-3: MAC-MainConfig-RBC: E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in TDD, for cell 1
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf640
	0
	
	

	      }
	
	
	

	      shortDRX
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.45.4.3-4: MAC-MainConfig-RBC E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in TDD, for cell 2
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.45.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in TDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.45.4.3-6: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in TDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.45.4.3-7: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in TDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	20
	5 MHz channel bandwidth parameter
	To be set depending on BW under test

	
	41
	10 MHz channel bandwidth parameter
	

	
	84
	20 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.45.4.3-8: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in TDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  rlf-TimersAndConstantsSCG-r12 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      t313-r12
	ms0
	
	

	      n313-r12
	n1
	
	

	      n314-r12
	n1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.45.5	Test requirement
Table 7.3.45.5-1: Cell specific test parameters for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in TDD
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5, 10, 20
	5, 10, 20

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	2x2 Low

	Special subframe configurationNote1
	
	6
	-

	Uplink-downlink configurationNote2
	
	1
	-

	PCFICH/PDCCH/PHICH parameters
None of the PDCCH are intended for the UE under test
	
	5MHz: R.12 TDD
10MHz: R.7 TDD
20MHz: R.13 TDD
	5MHz: R.12 FDD
10MHz: R.7 FDD
20MHz: R.13 FDD

	OCNG Pattern
	
	5MHz: OP.10 TDD
10MHz: OP.2 TDD
20MHz: OP.8 TDD
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	1

	PDCCH_RA
	dB
	1
	1

	PDCCH_RB
	dB
	1
	1

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote3
	dB
	
	

	OCNG_RBNote3
	dB
	
	

	SNR Note 8 (5MHz bandwidth)
	dB
	-0.7
	-0.7
	-0.7
	-1.4
	-4.8
	-13.1

	SNR Note 8 (10MHz bandwidth)
	dB
	-1.4
	-1.4
	-1.4
	-1.4
	-5.1
	-13.1

	SNR Note 8 (20MHz bandwidth)
	dB
	-32.1
	-2.1
	-2.1
	-2.0
	-5.7
	-13.7

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	Time offset to cell1 Note 9
	μs
	-
	33

	CQI reporting periodicity
	ms
	1
	2

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure A.7.3.40.1-1.
NOTE 9:	Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.



Table 7.3.45.5-2: DRX-Configuration for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC with PCell in TDD
	Field
	Value
	Comment

	
	Cell 1
	Cell 2
	

	onDurationTimer
	psf2
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	Sf640
	Sf40
	

	shortDRX
	disable
	disable
	



Table 7.3.45.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331[5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331[5] and section 10.1 in 3GPP TS 36.213 [8].



The UE behaviour during time durations T1, T2, and T3 shall be as follows:
During time durations T1, T2 and T3, the UE shall transmit uplink signal at least in all subframes configured for CQI transmission on Cell1.
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the uplink subframe on Cell2.
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 900 ms after the start of time duration T3) on PSCell.
The rate of correct events observed during repeated tests shall be at least 90%.
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
7.3.46.1	Test purpose
The purpose of this test is to verify that the UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX is used in synchronous dual connectivity. This test will partly verify the E-UTRA radio link monitoring requirements in 3GPP TS36.133 [4] clause 7.6.
7.3.46.2	Test applicability
This test applies to all types of E-UTRA FDD and TDD UE release 12 and forward that supports Dual Connectivity.
7.3.46.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period (TEvaluate_Qin_DRX) is specified in 3GPP TS 36.133[4] Table 7.6.2.2-1 will be used.
When the downlink radio link quality of the PCell or PSCell estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications for the PCell or PSCell to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The In-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max (10 ms, DRX_cycle_length).
Upon start of T310 timer or T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5], the UE shall monitor the link of PCell or PSCell 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 or T313 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer and the transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5].
Table 7.3.46.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX and TEvaluate_Qin_DRX (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note 1 (20)

	0.04 < DRX cycle ≤ 0.64
	Note 1 (10)

	0.64 < DRX cycle ≤ 2.56
	Note 1 (5)

	NOTE 1:	Evaluation period length in time depends on the length of the DRX cycle in use.
NOTE 2:	MCG's DRX configuration is applied for PCell RLM evaluation and SCG's DRX configuration is applied for PSCell RLM evaluation.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.46.
7.3.46.4	Test description
There are two cells, cell 1 is PCell and cell 2 is PSCell, in the test. The test consists of five successive time periods with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.46.4-1 shows the variation of the downlink SNR in the PCell and PSCell to emulate in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms on cell 1 and 1ms on cell 2. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.46.4-1 SNR variation of cell 2 (PSCell) for in-sync testing in DRX
7.3.46.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 7.3.46.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different DC configurations (per band) as defined in 3GPP TS 36.521-1 [10] clause 5.4.2.
1.	Connect the SS (node B emulator) and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.14 as appropriate.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.46.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.46.4.3.
5.	There are two cells specified in this test, Cell 1 and Cell2. Cell 1 is the PCell on RF channel 1and Cell 2 is the PSCell on RF channel 2. Cell1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.46.4.1-1: General test parameters for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in TDD
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	One E-UTRA FDD carrier frequency and One E-UTRA TDD carrier frequency are used.

	Active cell
	
	Cell 1, Cell 2
	Cell 1 is PCell on E-UTRA FDD RF channel number 1, and cell 2 is PSCell on E-UTRA TDD RF channel number 2

	CP length
	
	Normal
	

	In sync transmission parameters
(Note 1)
	DCI format
	
	1C
	As defined in clause 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	For 10MHz and 20MHz channel BW

	
	Number of Control OFDM symbols
	
	3
	For 5MHz channel BW

	
	Aggregation level 
	CCE
	4
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.6.1 and Table 7.6.1-2 respectively.

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	
	0
	

	
	Ratio of PCFICH to RS EPRE
	
	4
	

	Out of sync transmission parameters
(Note 1)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	For 10MHz and 20MHz channel BW

	
	Number of Control OFDM symbols
	
	3
	For 5MHz channel BW

	
	Aggregation level 
	CCE
	8
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.6.1 and Table 7.6.1-1 respectively.

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	

	DRX cycle on Cell 1
	ms
	640
	See Table 7.3.46.5-2

	DRX cycle on Cell 2
	ms
	40
	See Table 7.3.46.5-2

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1, N313 = 1, N314 = 1

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T313 timer
	ms
	2000
	T313 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

	NOTE 1:	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.
NOTE 2:	Even a UE capable of both synchronous and asynchronous DC operations is required to pass this test case in accordance with the principle defined in section 3A.5.



7.3.46.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2.
1.	Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3C-RF, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
2.	The SS shall transmit an RRCConnectionReconfiguration message configuring the UE with the message content defined in clause 7.3.46.4.3.
3.	The UE shall transmit RRCConnectionReconfigurationComplete message.
4.	Set the parameters according to T1 in Table 7.3.61.5-1 for subtests 1 and 2 respectively. Propagation conditions are set according to Annex B.2.2. T1 starts.
5.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.46.5-1. T2 starts.
6.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.46.5-1. T3 starts.
7.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.46.5-1. T4 starts.
8.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.46.5-1. T5 starts.
9.	If the SS on Cell 2 detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
10.	After T5 expires, repeat steps 2-9 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.46.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.46.4.3-1: Common Exception messages for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in FDD
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.46.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in FDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.46.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.46.4.3-3: MAC-MainConfig-RBC: E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in FDD, for cell 1
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf640
	0
	
	

	      }
	
	
	

	      shortDRX
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.46.4.3-4: MAC-MainConfig-RBC E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in FDD, for cell 2
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.46.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in FDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.46.4.3-6: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in FDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.46.4.3-7: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in FDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	20
	5 MHz channel bandwidth parameter
	To be set depending on BW under test

	
	41
	10 MHz channel bandwidth parameter
	

	
	84
	20 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.46.4.3-8: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in FDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  rlf-TimersAndConstantsSCG-r12 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      t313-r12
	ms2000
	
	

	      n313-r12
	n1
	
	

	      n314-r12
	n1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.46.5	Test requirement
Table 7.3.46.5-1: Cell specific test parameters for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in FDD
	Parameter
	Unit
	Cell 1(PCell)
	Cell 2 (PSCell)

	
	
	T1 ~ T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5: NRB,c = 25
10: NRB,c = 50
20: NRB,c = 100
	5: NRB,c = 25
10: NRB,c = 50
20: NRB,c = 100

	Special subframe configuration Note1
	
	-
	6

	Uplink-downlink configuration Note2
	
	-
	1

	PCFICH/PDCCH/PHICH parameters defined in A.3.1.2.1 and A.3.1.2.2
	
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD 
	5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD 

	OCNG Pattern defined in A.3.2.1 (FDD) and A.3.2.2 (TDD)
	
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD 
	5MHz: OP.10 TDD
10MHz: OP.2 TDD
20MHz: OP.8 TDD 

	A, B
	
	0
	0

	PCFICH_RB
	dB
	4
	4

	PDCCH_RA
	dB
	0
	0

	PDCCH_RB
	dB
	0
	0

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote3
	dB
	
	

	OCNG_RBNote3
	dB
	
	

	SNR Note 8
	5MHz BWchannel
	dB
	-1.7
	-4.5
	-8.5
	-13.7
	-9.7
	-4.5

	
	10MHz BWchannel
	
	-4.1
	-4.5
	-8.5
	-13.7
	-9.7
	-4.5

	
	20MHz BWchannel
	
	-4.1
	-4.5
	-8.5
	-13.7
	-9.7
	-4.5

	

	dBm/15 kHz
	-98

	Propagation condition
	
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x2
	1x2

	Receive time offset to cell1 Note 9
	μs
	-
	33

	CQI reporting periodicity
	ms
	2
	1

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell 1 and cell 2 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8:	The SNR of Cell 2 in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure A.7.3.46.1-1.
NOTE 9:	Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.



Table 7.3.46.5-2: DRX-Configuration for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in FDD
	Field
	Value
	Comment

	
	Cell 1
	Cell 2
	

	onDurationTimer
	psf2
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	Sf640
	Sf40
	

	shortDRX
	disable
	disable
	



Table 7.3.46.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331[5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331[5] and section 10.1 in 3GPP TS 36.213 [8].



The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0) on PCell and PSCell.
The rate of correct events observed during repeated tests shall be at least 90%.
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
7.3.47.1	Test purpose
The purpose of this test is to verify that the UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX is used in synchronous dual connectivity. This test will partly verify the E-UTRA radio link monitoring requirements in 3GPP TS36.133 [4] clause 7.6.
7.3.47.2	Test applicability
This test applies to all types of E-UTRA FDD and TDD UE release 12 and forward that supports Dual Connectivity.
7.3.47.3	Minimum conformance requirements
When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period (TEvaluate_Qin_DRX) is specified in 3GPP TS 36.133[4] Table 7.6.2.2-1 will be used.
When the downlink radio link quality of the PCell or PSCell estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications for the PCell or PSCell to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5] clause 5.5.3.2.
The In-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 3GPP TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max (10 ms, DRX_cycle_length).
Upon start of T310 timer or T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5], the UE shall monitor the link of PCell or PSCell 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 or T313 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer and the transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of T313 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [5].
Table 7.3.47.3-1: Qout and Qin Evaluation Period in DRX
	DRX cycle length (s)
	TEvaluate_Qout_DRX and TEvaluate_Qin_DRX (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note 1 (20)

	0.04 < DRX cycle ≤ 0.64
	Note 1 (10)

	0.64 < DRX cycle ≤ 2.56
	Note 1 (5)

	NOTE 1:	Evaluation period length in time depends on the length of the DRX cycle in use.
NOTE 2:	MCG's DRX configuration is applied for PCell RLM evaluation and SCG's DRX configuration is applied for PSCell RLM evaluation.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.6.2 and A.7.3.47.
7.3.47.4	Test description
There are two cells, cell 1 is PCell and cell 2 is PSCell, in the test. The test consists of five successive time periods with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.47.4-1 shows the variation of the downlink SNR in the PCell and PSCell to emulate in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms on cell 1 and 1ms on cell 2. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI 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.


Figure 7.3.47.4-1 SNR variation of cell 2 (PSCell) for in-sync testing in DRX
7.3.47.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 7.3.47.5-1 as defined in 3GPP TS 36.508 [7] clause 4.3.1 for different DC configurations (per band) as defined in 3GPP TS 36.521-1 [10] clause 5.4.2.
1.	Connect the SS (node B emulator) and faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.14 as appropriate.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.47.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.47.4.3.
5.	There are two cells specified in this test, Cell 1 and Cell2. Cell 1 is the PCell on RF channel 1and Cell 2 is the PSCell on RF channel 2. Cell1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.47.4.1-1: General test parameters for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in TDD
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	One E-UTRA TDD carrier frequency and One E-UTRA FDD carrier frequency are used.

	Active cell
	
	Cell 1, Cell 2
	Cell 1 is PCell on E-UTRA TDD RF channel number 1, and cell 2 is PSCell on E-UTRA FDD RF channel number 2

	CP length
	
	Normal
	

	In sync transmission parameters
(Note 1)
	DCI format
	
	1C
	As defined in clause 5.3.3.1.4 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	For 10MHz and 20MHz channel BW

	
	Number of Control OFDM symbols
	
	3
	For 5MHz channel BW

	
	Aggregation level 
	CCE
	4
	In sync threshold Qin and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.6.1 and Table 7.6.1-2 respectively.

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	
	0
	

	
	Ratio of PCFICH to RS EPRE
	
	4
	

	Out of sync transmission parameters
(Note 1)
	DCI format
	
	1A
	As defined in clause 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of Control OFDM symbols
	
	2
	For 10MHz and 20MHz channel BW

	
	Number of Control OFDM symbols
	
	3
	For 5MHz channel BW

	
	Aggregation level 
	CCE
	8
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in 3GPP TS36.133 [4] clause 7.6.1 and Table 7.6.1-1 respectively.

	
	A, B
	
	0
	

	
	Ratio of PDCCH to RS EPRE
	dB
	4
	

	
	Ratio of PCFICH to RS EPRE
	dB
	4
	

	DRX cycle on Cell 1
	ms
	640
	See Table 7.3.47.5-2

	DRX cycle on Cell 2
	ms
	40
	See Table 7.3.47.5-2

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1, N313 = 1, N314 = 1

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T313 timer
	ms
	2000
	T313 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.47
	

	T4
	s
	0.4
	

	T5
	s
	4
	

	NOTE 1: 	PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.
NOTE 2:	Even a UE capable of both synchronous and asynchronous DC operations is required to pass this test case in accordance with the principle defined in section 3A.5.



7.3.47.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2.
1.	Ensure the UE is in State 3A-RF-DC2 if UE supports DC Split DRB bearer, according to 3GPP TS 36.508 [7] clause 5.2A.2B; else ensure the UE is in state 3C-RF, according to 3GPP TS 36.508 [7] clause 5.2A.2A.
2.	The SS shall transmit an RRCConnectionReconfiguration message configuring the UE with the message content defined in clause 7.3.47.4.3.
3.	The UE shall transmit RRCConnectionReconfigurationComplete message.
4.	Set the parameters according to T1 in Table 7.3.61.5-1 for subtests 1 and 2 respectively. Propagation conditions are set according to Annex B.2.2. T1 starts.
5.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.47.5-1. T2 starts.
6.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.47.5-1. T3 starts.
7.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.47.5-1. T4 starts.
8.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.47.5-1. T5 starts.
9.	If the SS on Cell 2 detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
10.	After T5 expires, repeat steps 2-9 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.47.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.47.4.3-1: Common Exception messages for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in TDD
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2

	Default RRC messages and information elements contents exceptions
	



Table 7.3.47.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in TDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.47.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.47.4.3-3: MAC-MainConfig-RBC: E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in TDD, for cell 1
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf640
	0
	
	

	      }
	
	
	

	      shortDRX
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.47.4.3-4: MAC-MainConfig-RBC E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in TDD, for cell 2
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.47.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in TDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.47.4.3-6: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in TDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	



Table 7.3.47.4.3-7: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in TDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	20
	5 MHz channel bandwidth parameter
	To be set depending on BW under test

	
	41
	10 MHz channel bandwidth parameter
	

	
	84
	20 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.47.4.3-8: RadioResourceConfigDedicated-SRB2-DRB: Additional E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in TDD
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  rlf-TimersAndConstantsSCG-r12 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      t313-r12
	ms2000
	
	

	      n313-r12
	n1
	
	

	      n314-r12
	n1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.47.5	Test requirement
Table 7.3.47.5-1: Cell specific test parameters for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in TDD
	Parameter
	Unit
	Cell 1(PCell)
	Cell 2 (PSCell)

	
	
	T1 ~ T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5: NRB,c = 25
10: NRB,c = 50
20: NRB,c = 100
	5: NRB,c = 25
10: NRB,c = 50
20: NRB,c = 100

	Special subframe configurationNote1
	
	6
	-

	Uplink-downlink configurationNote2
	
	1
	-

	PCFICH/PDCCH/PHICH parameters defined in A 2.1 and A.2.2
	
	5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD 
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD


	OCNG Pattern defined in D.1 (FDD) and D.2 (TDD)
	
	5MHz: OP.10 TDD
10MHz: OP.2 TDD
20MHz: OP.8 TDD
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD

	A, B
	
	0
	0

	PCFICH_RB
	dB
	4
	4

	PDCCH_RA
	dB
	0
	0

	PDCCH_RB
	dB
	0
	0

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1
	dB
	
	

	SNR Note 6
	5MHz BWchannel
	dB
	-4.5
	-1.7
	-5.1
	-12.8
	-7.9
	-1.7

	
	10MHz BWchannel
	
	-4.5
	-4.1
	-8.9
	-14.1
	-9.3
	-4.1

	
	20MHz BWchannel
	
	-4.5
	-4.1
	-8.9
	-14.1
	-9.3
	-4.1

	

	dBm/15 kHz
	-98

	Propagation condition
	
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x2
	1x2

	Receive time offset to cell1 Note 9
	μs
	-
	33

	CQI reporting periodicity
	ms
	1
	2

	NOTE 1:	For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.
NOTE 2:	For the uplink-downlink configuration see table 4.2-2 in 3GPP TS 36.211.
NOTE 3:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 4:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 7:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 8: 	The SNR of Cell 2 in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure A.7.3.47.1-1.
NOTE 9:	Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.



Table 7.3.47.5-2: DRX-Configuration for E-UTRAN TDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC with PCell in TDD
	Field
	Value
	Comment

	
	Cell 1
	Cell 2
	

	onDurationTimer
	psf2
	psf2
	As specified in clause 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	Sf640
	Sf40
	

	shortDRX
	disable
	disable
	



Table 7.3.47.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331[5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in 3GPP TS 36.331[5] and section 10.1 in 3GPP TS 36.213 [8].



The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0) on PCell and PSCell.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.48	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEMode A
7.3.48.1	Test purpose
The purpose of this test is to verify that the FD-FDD CE UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell in CEModeA. This test will partly verify the E-UTRAN FDD radio link monitoring requirements for CE UE defined in clause 7.19.
7.3.48.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category M1 and higher, including non-BL/CE UE.
7.3.48.3	Minimum conformance requirements
Editor's note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The UE category CAT-M1 applicability of the requirements for performing radio link monitoring is defined in Section 3.6 of 3GPP TS 36.133[4].
When the downlink radio link quality of the PCell estimated over the last 400 ms period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 400 ms Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 200 ms Qin_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [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 3GPP TS 36.331 [5].
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.19.1, 7.19.2, 7.19.3 and A.7.3.53.
7.3.48.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.48.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode without repetition with a reporting periodicity of 2 ms.
In the test, the RRC parameter numberPRB-Pairs is set to 6 and the RRC parameter mPDCCH-NumRepetition is set to 8. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.


Figure 7.3.48.4-1: SNR variation for out-of-sync testing
7.3.48.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.48.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.2.
4.	Message contents are defined in clause 7.3.48.4.3.
5.	There is one cell specified in this test. Cell 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 7.3.48.4.1-1: General test parameters for
E-UTRAN FD-FDD out-of-sync testing for CE UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	

	Out of sync transmission parameters (Note)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively in 3GPP TS 36.133[4]

	
	M-PDCCH aggregation level 
	eCCE
	24
	

	
	M-PDCCH repetition level
	
	8
	

	
	A, B
	
	-3
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213 [8]. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	2
	

	T2
	s
	0.8
	

	T3
	s
	1.8
	

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



7.3.48.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
1.	Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to 3GPP TS 36.508 [7] clause 7.2A.3AA.
2.	SS sends a RRC Reconfiguration message configuring M-PDCCH aggregation level and M-PDCCH repetition level as defined in Table 7.3.48.4.1-1.
3.	Set the parameters according to T1 in Table 7.3.48.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.
4.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.48.5-1. T2 starts.
5.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.48.5-1. T3 starts.
6.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (440 ms after the start of T3) until T3 expires; the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
7.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.48.5-1.
8.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF-CE with CEModeA activated according to 3GPP TS 36.508 [7] clause 7.2A.3AA.
9.	Repeat steps 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.48.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.48.4.3-1: Common Exception messages for E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1
Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	Table H.7.1-1



Table 7.3.48.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	Not Present
	(see Clause 7.2.2 in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	




	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.48.4.3-3: EPDCCH-Config-r11-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2B EPDCCH-Config-r11-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	        mpdcch-config-r13 CHOICE {
	
	
	

	          setup SEQUENCE {
	
	
	

	            csi-NumRepetitionCE-r13
	v4
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	 on
	
	

	            mpdcch-StartSF-UESS-r13 CHOICE {
	
	
	

	              fdd-r13
	v1
	
	

	            }
	
	
	

	            mpdcch-NumRepetition-r13
	r8
	
	

	            mpdcch-Narrowband-r13
	1
	Narrowband index 0
	

	          }
	
	
	

	        }
	
	
	



7.3.48.5	Test requirement
Table 7.3.48.5-1: Cell specific test parameters for E-UTRAN FD-FDD (cell # 1) for out-of-sync radio link monitoring tests for CE UE in CEMode A
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	MPDCCH parameters as defined in A. 7.1
	
	R.17 FDD  

	OCNG Pattern defined in D.1
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	1.0
	-5.9
	-16.7

	Propagation condition
	
	ETU 30Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.48.4.1-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (440 ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.49	E-UTRAN FD-FDD Radio Link Monitoring Test for In-Sync for CE UE in CEModeA
7.3.49.1	Test purpose
The purpose of this test is to verify that the FD-FDD CE UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell in CEModeA. This test will partly verify the E-UTRAN FDD radio link monitoring requirements for CE UE defined in clause 7.19.
7.3.49.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category M1 and higher, including non-BL/CE UE.
7.3.49.3	Minimum conformance requirements
Editor's note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The UE category CAT-M1 applicability of the requirements for performing radio link monitoring is defined in Section 3.6 of 3GPP TS 36.133[4].
When the downlink radio link quality of the PCell estimated over the last 400 ms period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 400 ms Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 200 ms Qin_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [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 3GPP TS 36.331 [5].
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.19.1, 7.19.2, 7.19.3 and A.7.3.49.
7.3.49.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.49.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode without repetition with a reporting periodicity of 2 ms.
In the test, the RRC parameter numberPRB-Pairs is set to 4 and the RRC parameter mPDCCH-NumRepetition is set to 4. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.


Figure 7.3.49.4-1: SNR variation for in-sync testing
7.3.49.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.49.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.2.
4.	Message contents are defined in clause 7.3.49.4.3.
5.	There is one cell specified in this test. Cell 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 7.3.49.4.1-1: General test parameters for
E-UTRAN FD-FDD in-sync testing for CE UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length	
	
	Normal
	

	

In sync transmission parameters (Note)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	In sync threshold Qin and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively in 3GPP TS 36.133[4]. 

	
	M-PDCCH aggregation level 
	eCCE
	4
	

	
	M-PDCCH repetition level
	
	2
	

	
	A, B 

	
	-3
	

	

Out of sync transmission parameters
(Note)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively in 3GPP TS 36.133[4]. 

	
	M-PDCCH aggregation level
	eCCE
	16
	

	
	M-PDCCH repetition level
	
	4
	

	
	A, B
	
	-3
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	2000
	T310 is  enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213 [8]. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	2
	

	T2
	s
	0.8
	

	T3
	s
	1.36
	

	T4
	s
	0.4
	

	T5
	s
	2
	

	NOTE: 	MPDCCH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel. 



7.3.49.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
1.	Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to 3GPP TS 36.508 [7] clause 7.2A.3AA.
2.	SS sends a RRC Reconfiguration message configuring M-PDCCH aggregation level and M-PDCCH repetition level as defined in Table 7.3.49.4.1-1.
3.	Set the parameters according to T1 in Table 7.3.49.5-1. Propagation conditions are set according to Annex B.2. T1 starts.
4.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.49.5-1. T2 starts.
5.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.49.5-1. T3 starts.
6.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.49.5-1. T4 starts.
7.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.49.5-1. T5 starts.
8.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (680+40 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
9.	After T5 expires, repeat steps 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved
7.3.49.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.49.4.3-1: Common Exception messages for E-UTRAN FD-FDD Radio Link Monitoring Test for in-sync for CE UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2
Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	Table H.7.1-1



Table 7.3.49.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring Test for in-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	Not Present
	(see Clause 7.2.2 in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.49.4.3-3: EPDCCH-Config-r11-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring Test for in-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2B EPDCCH-Config-r11-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	        mpdcch-config-r13 CHOICE {
	
	
	

	          setup SEQUENCE {
	
	
	

	            csi-NumRepetitionCE-r13
	v4
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	 on
	
	

	            mpdcch-StartSF-UESS-r13 CHOICE {
	
	
	

	              fdd-r13
	v1
	
	

	            }
	
	
	

	            mpdcch-NumRepetition-r13
	r4
	
	

	            mpdcch-Narrowband-r13
	1
	Narrowband index 0
	

	          }
	
	
	

	        }
	
	
	



Table 7.3.49.4.3-4: MAC-MainConfig-RBC: E-UTRAN FD-FDD Radio Link Monitoring Test for in-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.49.5	Test requirement
Table 7.3.49.5-1: Cell specific test parameters for E-UTRAN FD-FDD (cell # 1) for in-sync radio link monitoring tests for CE UE in CEModeA
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	MPDCCH parameters as defined in A. 7.1
	
	R.17 FDD 

	OCNG Pattern defined in D.1
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	6.3
	-2.9
	-13.7
	-2.5
	6.3

	Propagation condition
	
	ETU 30Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	OCNG shall be used such that the resources in 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 PDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.49.4.1-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F ((680+40) ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.50	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for CE UE in CEModeA
7.3.50.1	Test purpose
The purpose of this test is to verify that the FD-FDD CE UE configured in CEModeA properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the E-UTRAN FD-FDD radio link monitoring requirements in 3GPP TS 36.133 Section 7.19 [4].
7.3.50.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category M1 and higher, including non-BL/CE UE. Applicability requires support for FGI bit 5.
7.3.50.3	Minimum conformance requirements
Editor's note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The UE Cat-M1 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
The UE shall estimate the downlink radio link quality and compare it to the thresholds Qout_Cat M1 and Qin_Cat M1 for the purpose of monitoring downlink radio link quality of the PCell.
When DRX is used for FD-FDD and TDD category M1 UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.3.50.3-1 (TS 36.133 [4] Table 7.19.2.2-1) will be used.
When eDRX_CONN cycle is used for FD-FDD and TDD UE category M1 UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.3.50.3-2 (TS 36.133 [4] Table 7.19.2.2-2) will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_CatM1 [s] period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_CatM1 [s] period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [8]. When DRX is used, two successive indications from Layer 1 shall be separated by at least max (10ms, DRX_cycle_length). When eDRX_CONN is used, two successive indications from Layer 1 shall be separated by at least max (10 ms, eDRX_CONN cycle length).
Upon start of T310 timer as specified in clause 5.3.11 in 3GPP 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 3GPP TS 36.331 [5].
Table 7.3.50.3-1: Qout_CatM1 and Qin_CatM1 Evaluation Period in
DRX for FD-FDD and TDD UE category M1
	DRX cycle length (s)
	TEvaluate_Qout_DRX_CatM1 and TEvaluate_Qin_DRX_CatM1 (s) 
(DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.19.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note (20)

	0.04 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



Table 7.3.50.3-2: Qout_CatM1 and Qin_CatM1 evaluation period when eDRX_CONN cycle is configured for FD-FDD and TDD UE category M1
	eDRX_CONN cycle length 
(s)
	TEvaluate_Qout_DRX_CatM1 and TEvaluate_Qin_DRX_CatM1 (s) (eDRX_CONN cycles)

	2.56 < eDRX_CONN cycle ≤ 10.24
	Note (5)

	NOTE:	Evaluation period length in time depends on the length of the eDRX_CONN cycle in use.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.19.1, 7.19.2 and A.7.3.50.
The test parameters are given in Tables 7.3.50.4.1-1, 7.3.50.5-1, 7.3.50.5-2 and 7.3.50.5-3.
7.3.50.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.50.4-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync states.
In the test, the RRC parameter numberPRB-Pairs is set to 4 and the RRC parameter mPDCCH-NumRepetition is set 4. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.


Figure 7.3.50.4-1: SNR variation for out-of-sync testing in DRX
7.3.50.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.10 (without using the faders) using only main Tx/Rx antenna. 
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.50.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 7.3.50.4.3.
5.	There is one cell and one E-UTRA FD-FDD carrier specified in the test. Cell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.50.4.1-1: General test parameters for E-UTRAN FD-FDD
out-of-sync tests in DRX for CE UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	

	Out of sync transmission parameters (Note)
	DCI format
	
	6-1A
	As defined in 3GPP TS 36.212 [31]

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.19.2 and Table 7.19.2-1 respectively

	
	MPDCCH aggregation level 
	eCCE
	16
	

	
	MPDCCH repetition level
	
	4
	

	
	Ratio of MPDCCH to RS EPRE
	
	0
	

	
	A, B
	
	-3
	

	DRX cycle
	Ms
	1280
	See Table 7.3.50.5-2

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

	T310 timer
	Ms
	0
	T310 is disabled

	T311 timer
	Ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213 [8]. 

	CQI reporting periodicity
	Ms
	2
	Minimum CQI reporting periodicity

	T1
	S
	32
	

	T2
	S
	12.8
	

	T3
	S
	13
	

	NOTE:	MPDCCH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.50.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms without repetition. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode MPDCCH and to send periodic CQI 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.
1.	Ensure the UE is in State 3A-RF-CE according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.50.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.50.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.50.5-1. T3 starts.
5.	If the SS a) detects uplink power equal to or higher than -39 dBm  for carrier frequency less than 3 GHz or ‑38.7 dBm for carrier frequency higher than 3GHz, but less than 4.2GHz (as defined in 3GPP TS 36.521‑1[10] clause 6.3.2.5) in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B, and b) does not detect any uplink power higher than -48.5 dBm for carrier frequency less than 3GHz) or higher than -48.2 dBm for carrier frequency higher than 3GHz, but less than 4.2GHz (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) from time point C (6500 ms (D1) after the start of T3) until T3 expires, then the number of successful tests is increased by one. Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.50.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF-CE according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.50.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.50.4.3-1: Common Exception messages for E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for CE UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1
Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	Table H.7.1-1



Table 7.3.50.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULTT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-  DEFAULT ::= SEQUENCE {
	
	
	

	   cqi-ReportPeriodic
	ON
	
	

	   cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	      setup SEQUENCE {
	
	
	

	          cqi-PUCCH-ResourceIndex
	0
	
	

	          cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213 [8])
	

	          cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	             widebandCQI
	NULL
	
	

	          }
	
	
	

	         ri-ConfigIndex
	OFF
	(see Table 7.2.2-
	

	1B and clause 7.2.2 in 3GPP TS 36.213 [8])
	
	
	

	         simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	      }
	
	
	

	   }
	
	
	

	}
	
	
	



	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.50.4.3-3: MAC-MainConfig-RBC: E-UTRAN FD-FDD Radio Link Monitoring test for In-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf10
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	Sf1280 typical value in real network for real-time services.
	

	        Sf1280
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.50.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring test for Out-of-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.50.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring test for Out-of-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.50.4.3-6: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring test for Out-of-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.50.5	Test requirement
Table 7.3.50.5-1: Cell specific test parameters for E-UTRAN FD-FDD (cell # 1) for out-of-sync radio link monitoring tests in DRX for CE UE in CEModeA
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	MPDCCH parameters defined in A. 7.1
	
	R.17 FDD Note 7

	OCNG Pattern defined in D.1
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	0.97
	-6.38
	-15.58

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1 

	NOTE 1:	OCNG shall be used such that the resources in 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 MPDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.50.4-1.
NOTE 7:	Aggregation level and repetition level specified in Table 7.3.50.4.1-1 are used for this test.



Table 7.3.50.5-2: DRX-Configuration for E-UTRAN FD-FDD out-of-sync tests for CE UE in CEModeA
	Field
	Value
	Comment

	onDurationTimer
	psf10
	As specified in clause 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf1280
	

	shortDRX
	disable
	



Table 7.3.50.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FD-FDD out-of-sync testing in DRX for CE UE in CEModeA
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331 [5]

	sr-ConfigIndex
	30
	For further information see clause 6.3.2 in 3GPP TS 36.331 [5] and section 10.1 in 3GPP TS 36.213 [8].



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm for f<3GHz or -38.7 dBm for 3.0GHz < f ≤ 4.2GHz  (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal,
-	UE output power equal to or less than Transmit OFF power -48.5 dBm for f<3GHz or -48.2dBm for 3.0GHz < f ≤ 4.2GHz (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.51	E-UTRAN FD-FDD Radio Link Monitoring Test for In-sync in DRX for CE UE in CEMode A
7.3.51.1	Test purpose
The purpose of this test is to verify that the FD-FDD CE UE configured in CEMode A properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the E-UTRAN FD-FDD radio link monitoring requirements in clause 7.19.
7.3.51.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category M1 and higher, including non-BL/CE UE. Applicability requires support for FGI bit 5.
7.3.51.3	Minimum conformance requirements
Editor's note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The UE category M1 applicability of the requirements for performing radio link monitoring in subclause 7.19 is defined in Section 3.6.
When DRX is used for FD-FDD and TDD UE category M1 UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.3.51.3-1 will be used.
When eDRX_CONN cycle is used for FD-FDD and TDD UE category M1 UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.3.51.3-2 will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_CatM1 [s] period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_CatM1 [s] period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. When DRX is used, two successive indications from Layer 1 shall be separated by at least max (10ms, DRX_cycle_length). When eDRX_CONN is used, two successive indications from Layer 1 shall be separated by at least max (10 ms, eDRX_CONN cycle length).
Upon start of T310 timer as specified in clause 5.3.11 in 3GPP 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 3GPP TS 36.331 [5].
Table 7.3.51.3-1: Qout_CatM1 and Qin_CatM1 Evaluation Period in DRX for
FD-FDD and TDD UE category M1
	DRX cycle length (s)
	TEvaluate_Qout_DRX_CatM1 and TEvaluate_Qin_DRX_CatM1 (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in clause 7.19.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note (20)

	0.04 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



Table 7.3.51.3-2: Qout_CatM1 and Qin_CatM1 evaluation period when eDRX_CONN cycle is configured for FD-FDD and TDD UE category M1
	eDRX_CONN cycle length (s)
	TEvaluate_Qout_DRX_CatM1 and TEvaluate_Qin_DRX_CatM1 (s) (eDRX_CONN cycles)

	2.56 < eDRX_CONN cycle ≤ 10.24
	Note (5)

	NOTE:	Evaluation period length in time depends on the length of the eDRX_CONN cycle in use.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.19.1, 7.19.2 and A.7.3.51.
7.3.51.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.51.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms without repetition. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode MPDCCH and to send periodic CQI 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.
In the test, the RRC parameter numberPRB-Pairs is set to 6 and the RRC parameter mPDCCH-NumRepetition is set 8. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.


Figure 7.3.51.4-1: SNR variation for in-sync testing in DRX
7.3.51.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders) using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.51.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.51.4.3
5.	There is one cell specified in this test. Cell 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 7.3.51.4.1-1: General test parameters for E-UTRAN FD-FDD in-sync test
in DRX for CE UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length	
	
	Normal
	

	In sync transmission parameters
(Note)
	DCI format
	
	6-1A
	As defined in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	In sync threshold Qin, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in clause 7.19.2 and Table 7.19.2-1 respectively

	
	MPDCCH aggregation level 
	eCCE
	8
	

	
	MPDCCH repetition level
	
	4
	

	
	A, B
	
	-3
	

	
	Ratio of MPDCCH to RS EPRE
	
	0
	

	Out of sync transmission parameters
(Note)
	DCI format
	
	6-1A
	As defined in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in clause 7.19.2 and Table 7.19.2-1 respectively

	
	MPDCCH aggregation level 
	eCCE
	24
	

	
	MPDCCH repetition level
	
	8
	

	
	A, B
	
	-3
	

	
	Ratio of MPDCCH to RS EPRE
	dB
	0
	

	DRX cycle
	ms
	40
	See Table 7.3.51.5-2

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

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



7.3.51.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms.
1.	Ensure the UE is in State 3A-RF-CE according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.51.5-1. The SS shall select randomly one set of values (Set 1 or Set 2) for both MPDCCH aggregation level and MPDCCH repetition level. Propagation conditions are set according to Annex B.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.51.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.51.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.51.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.51.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm for carrier frequency less than 3GHz or -38.7 dBm for carrier frequency higher than 3GHz, but less than 4.2GHz (as defined in 3GPP TS 36.521-1[10] clause 6.3.2.5) in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.51.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.51.4.3-1: Common Exception messages for E-UTRAN FD-FDD Radio Link Monitoring Test for In-sync in DRX for CE UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2
Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	Table H.7.1-1



Table 7.3.51.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring Test for In-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	OFF
	(see Table 7.2.2-1B and clause 7.2.2 in 3GPP TS 36.213 [8])
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.51.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.51.4.3-3: MAC-MainConfig-RBC: E-UTRAN FD-FDD Radio Link Monitoring test for In-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf10
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf40
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.51.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring test for In-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.51.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring test for In-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.51.4.3-6: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN FD-FDD Radio Link Monitoring test for In-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.51.5	Test requirement
Table 7.3.51.5-1: Cell specific test parameters for E-UTRAN FD-FDD (cell # 1) for in-sync radio link monitoring test in DRX for CE UE in CEModeA 
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	MPDCCH parameters defined in A. 7.1
	
	R.17 FDD Note 7

	OCNG Pattern defined in D.1
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 8
	dB
	-3.98
	-9.4
	-18.6
	-11.18
	-3.98

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	NOTE 1:	OCNG shall be used such that the resources in 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 MPDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.51.4-1.
NOTE 7:	Aggregation level and repetition level specified in Table 7.3.51.4.1-1are used for this test.



Table 7.3.51.5-2: DRX-Configuration for E-UTRAN FD-FDD out-of-sync tests for CE UE in CEModeA
	Field
	Value
	Comment

	onDurationTimer
	psf10
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf40
	

	shortDRX
	disable
	



Table 7.3.51.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FD-FDD out-of-sync testing for CE UE in CEModeA
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	30
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section 10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm for carrier frequency less than 3 GHz or -38.7 dBm for carrier frequency higher than 3GHz, but less than 4.2GHz (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.52	E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
7.3.52.1	Test purpose
The purpose of this test is to verify that the HD-FDD CE UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the serving cell. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 section 7.19.
7.3.52.2	Test applicability
This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE category M1 and higher, including non-BL/CE UE.
7.3.52.3	Minimum conformance requirements
Editor's note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The UE category CAT-M1 applicability of the requirements for performing radio link monitoring is defined in Section 3.6 of 3GPP TS 36.133[4].
When the downlink radio link quality of the PCell estimated over the last 400 ms period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 400 ms Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 200 ms Qin_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [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 3GPP TS 36.331 [5]. 
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.19.1, 7.19.2, 7.19.3 and A.7.3.53.
7.3.52.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.52.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode without repetition with a reporting periodicity of 20 ms. 
In the test, the RRC parameter numberPRB-Pairs is set to 6 and the RRC parameter mPDCCH-NumRepetition is set to 8. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.


Figure 7.3.52.4-1: SNR variation for out-of-sync testing
7.3.52.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.52.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.52.4.3
5.	There is one cell specified in this test. Cell 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 7.3.52.4.1-1: General test parameters for E-UTRAN HD-FDD
out-of-sync testing for CE UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	

	Out of sync transmission parameters (Note)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively in 3GPP TS 36.133 [4].

	
	M-PDCCH aggregation level 
	eCCE
	24
	

	
	M-PDCCH repletion level
	
	8
	

	
	A, B
	
	-3
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213 [8]. 

	CQI reporting periodicity
	ms
	20
	Minimum CQI reporting periodicity

	T1
	s
	2
	

	T2
	s
	0.8
	

	T3
	s
	1.8
	

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



7.3.52.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 20 ms.
1.	Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to 3GPP TS 36.508 [7] clause 7.2A.3AA.
2.	Set the parameters according to T1 in Table 7.3.52.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.42.5-1. T2 starts.
5.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.52.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (440 ms after the start of T3) until T3 expires; the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.52.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF-CE with CE ModeA activated according to 3GPP TS 36.508 [7] clause 7.2A.3AA.
8.	Repeat steps 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.52.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.52.4.3-1: Common Exception messages for E-UTRAN HD-FDD
Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1
Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	Table H.7.1-1



Table 7.3.52.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	17
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	OFF
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.52.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.52.4.3-3: EPDCCH-Config-r11-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
	Derivation Path: Clause H.7.1, Table 7.1-1 EPDCCH-Config-r11-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	config-r11{
	
	
	

	Setup SEQUENCE{
	
	
	

	setConfigToAddModList-r11{
	
	
	

	        mpdcch-config-r13 CHOICE {
	
	
	

	          setup SEQUENCE {
	
	
	

	            csi-NumRepetitionCE-r13
	sf4
	
	

	            mpdcch-NumRepetition-r13
	r8
	
	

	          }
	
	
	

	        }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.52.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.52.4.3-5: MAC-MainConfig-RBC: E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.52.5	Test requirement
Table 7.3.52.5-1: Cell specific test parameters for E-UTRAN HD-FDD (cell # 1) for out-of-sync radio link monitoring tests for CE UE in CEModeA
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	MPDCCH parameters as defined in A. 7.2
	
	R.7 HD-FDD

	OCNG Pattern defined in D.1
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	1.0
	-5.9
	-16.7

	Propagation condition
	
	ETU 30Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	OCNG shall be used such that the resources in 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 MPDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.52.4-1.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (440 ms after the start of time duration T3).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
-	UE output power equal to or less than Transmit OFF power -48.5 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.53	E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync for CE UE in CEModeA
7.3.53.1	Test purpose
The purpose of this test is to verify that the HD-FDD CE UE properly detects the in sync for the purpose of monitoring downlink radio link quality of the serving cell. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.19.
7.3.53.2	Test applicability
This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE category M1 and higher, including non-BL/CE UE.
7.3.53.3	Minimum conformance requirements
Editor's note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The UE category M1 applicability of the requirements for performing radio link monitoring in subclause 7.19 is defined in Section 3.6 of 3GPP TS 36.133 [4].
When the downlink radio link quality of the PCell estimated over the last 400 ms period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 400 ms Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 200 ms Qin_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [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 3GPP TS 36.331 [5].
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.19.1, 7.19.2, 7.19.3 and A.7.3.53.
7.3.53.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.53.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode without repetition with a reporting periodicity of 20 ms.
In the test, the RRC parameter numberPRB-Pairs is set to 4 and the RRC parameter mPDCCH-NumRepetition is set to 4. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.


Figure 7.3.53.4-1: SNR variation for in-sync testing
7.3.53.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.53.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.53.4.3
5.	There is one cell specified in this test. Cell 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 7.3.53.4.1-1: General test parameters for E-UTRAN HD-FDD (cell # 1)
for in-sync radio link monitoring tests for CE UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	

	In sync transmission parameters (Note)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	In sync threshold Qin and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively in 3GPP TS 36.133 [4]

	
	M-PDCCH aggregation level 
	eCCE
	4
	

	
	M-PDCCH repletion level
	
	2
	

	
	A, B
	
	-3
	

	Out of sync transmission parameters (Note)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively in 3GPP TS 36.133 [4]

	
	M-PDCCH aggregation level
	eCCE
	16
	

	
	M-PDCCH repletion level
	
	4
	

	
	A, B
	
	-3
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213 [8]. 

	CQI reporting periodicity
	ms
	20
	Minimum CQI reporting periodicity

	T1
	s
	2
	

	T2
	s
	0.8
	

	T3
	s
	1.36
	

	T4
	s
	0.4
	

	T5
	s
	2
	

	NOTE:	MPDCCH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.53.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 20 ms.
1.	Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to 3GPP TS 36.508 [7] clause 7.2A.3AA.
2.	Set the parameters according to T1 in Table 7.3.53.5-1. Propagation conditions are set according to Annex B.2. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.53.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.53.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.53.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.53.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (740 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8	After T5 expires, repeat steps 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.53.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.53.4.3-1: Common Exception messages for
E-UTRAN HD-FDD Radio Link Monitoring Test for in-sync for CE UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2
Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	Table H.7.1-1



Table 7.3.53.4.3-2: CQI-ReportConfig-DEFAULT:
E-UTRAN HD-FDD Radio Link Monitoring Test for in-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	17
	(see Table 7.2.2-1A in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	OFF
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.53.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.53.4.3-3: EPDCCH-Config-r11-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
	Derivation Path: Clause H.7.1, Table H.7.1-1 EPDCCH-Config-r11-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	config-r11{
	
	
	

	Setup SEQUENCE{
	
	
	

	setConfigToAddModList-r11{
	
	
	

	        mpdcch-config-r13 CHOICE {
	
	
	

	          setup SEQUENCE {
	
	
	

	            csi-NumRepetitionCE-r13
	sf4
	
	

	            mpdcch-NumRepetition-r13
	 r8
	
	

	          }
	
	
	

	        }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.53.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.53.4.3-5: MAC-MainConfig-RBC: E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.53.5	Test requirement
Table 7.3.53.5-1: Cell specific test parameters for E-UTRAN HD-FDD (cell # 1) for in-sync radio link monitoring tests for CE UE in CEMode A
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	MPDCCH parameters as defined in clause A. 7.2
	
	R.7 HD-FDD

	OCNG Pattern defined in clause D.1
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	6.3
	-2.9
	-13.7
	-2.5
	6.3

	Propagation condition
	
	ETU 30Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	OCNG shall be used such that the resources in 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 MPDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.53.4.1-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (740 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
7.3.54	E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for CE UE in CEmodeA
7.3.54.1	Test purpose
The purpose of this test is to verify that the HD-FDD CE UE configured in CEModeA properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the E-UTRAN HD-FDD radio link monitoring requirements in 3GPP TS 36.133 [4] Section 7.19.
7.3.54.2	Test applicability
This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE category M1 and higher, including non-BL/CE UE. Applicability requires support for FGI bit 5.
7.3.54.3	Minimum conformance requirements
Editor's note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The requirements defined in this subclause for performing radio link monitoring are applicable for UE category M1 defined in Section 3.1.
When DRX is used for HD-FDD category M1 with CE mode A UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.3.54.3-1 will be used.
When eDRX_CONN cycle is used for HD-FDD category M1 with CE mode A UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.3.54.3-2 will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_CatM1 [s] period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_CatM1 [s] period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [8]. When DRX is used, two successive indications from Layer 1 shall be separated by at least max (10 ms, DRX_cycle_length). When eDRX_CONN is used, two successive indications from Layer 1 shall be separated by at least max (10 ms, eDRX_CONN cycle length).
Upon start of T310 timer as specified in clause 5.3.11 in 3GPP 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 3GPP TS 36.331 [5].
Table 7.3.54.3-1: Qout_CatM1 and Qin_CatM1 Evaluation Period in
DRX for HD-FDD UE category M1 with CE mode A
	DRX cycle length (s)
	TEvaluate_Qout_DRX_CatM1  and TEvaluate_Qin_DRX_CatM1  (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in clause 7.19.3.1 are applicable

	0.01 < DRX cycle ≤0.04
	Note (40)

	0.04 < DRX cycle ≤ 0. 16
	Note (20)

	0.16 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



Table 7.3.54.3-2: Qout_CatM1 and Qin_CatM1 evaluation period when eDRX_CONN cycle is configured for HD-FDD UE category M1 with CE mode A
	eDRX_CONN cycle length (s)
	TEvaluate_Qout_DRX_CatM1  and TEvaluate_Qin_DRX_CatM1  (s) (eDRX_CONN cycles)

	2.56 < eDRX_CONN cycle ≤ 10.24
	Note  (5)

	NOTE:	Evaluation period length in time depends on the length of the eDRX_CONN cycle in use.



The normative reference for this requirement can be found in 3GPP TS 36.133 [4] clause 7.19.3 and A.7.3.54.
7.3.54.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.54.4-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 20 ms without repetition. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode MPDCCH and to send periodic CQI 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.
In the test, the RRC parameter numberPRB-Pairs is set to 4 and the RRC parameter mPDCCH-NumRepetition is set 4. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.


Figure 7.3.54.4-1: SNR variation for out-of-sync testing in DRX
7.3.54.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders) using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.54.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.54.4.3
5.	There is one cell and one E-UTRA HD-FDD carrier specified in this test. Cell 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 7.3.54.4.1-1: General test parameters for E-UTRAN HD-FDD
out-of-sync tests in DRX for CE UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	

	Out of sync transmission parameters (Note)
	DCI format
	
	6-1A
	As defined in 3GPP TS 36.212 [31]

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in 3GPP TS 36.133 [4] clause 7.19.2 and Table 7.19.2-1 respectively.

	
	MPDCCH aggregation level 
	eCCE
	16
	

	
	MPDCCH repletion level
	
	4
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	0
	

	DRX cycle 
	Ms
	1280
	See Table 7.3.54.5-2

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

	T310 timer
	Ms
	0
	T310 is disabled

	T311 timer
	Ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213 [8]. 

	CQI reporting periodicity
	Ms
	20
	

	T1
	S
	32
	

	T2
	s
	12.8
	

	T3
	s
	13
	

	NOTE:	MPDCCH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.54.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 20 ms.
1.	Ensure the UE is in State 3A-RF-CE according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.54.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.54.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.54.5-1. T3 starts.
5.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm for carrier frequency less than 3GHz or -38.7 dBm for carrier frequency higher than 3GHz, but less than 4.2GHz (as defined in 3GPP TS 36.521-1[10] clause 6.3.2.5) in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm for carrier frequency less than 3GHz) or higher than -48.2 dBm for carrier frequency higher than 3GHz, but less than 4.2GHz (as defined in 3GPP TS 36.521-1[10] clause 6.3.3.5)  from time point C (6520 ms after the start of T3) until T3 expires,
the number of successful tests is increased by one.
	Otherwise the number of failed tests is increased by one.
6.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.54.5-1.
7.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF according to 3GPP TS 36.508 [7] clause 7.2A.3.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.54.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.54.4.3-1: Common Exception messages for E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for CE UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1
Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	Table H.7.1-1



Table 7.3.54.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	25
	(see Table 7.2.2-1A in 3GPP TS 36.213 [8])
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	OFF
	(see Table 7.2.2-1B and clause 7.2.2  in 3GPP TS 36.213 [8])
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.54.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.54.4.3-3: MAC-MainConfig-RBC: E-UTRAN HD-FDD Radio Link Monitoring test for Out-of-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause  4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf20
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf1280 typical value in real network for best-effort services.
	

	        sf1280
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.54.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring test for Out-of-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.54.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring test for Out-of-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.54.4.3-6: SchedulingRequest-Config-DEFAULT: Additional  E-UTRAN HD-FDD Radio Link Monitoring test for Out-of-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause  4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.54.5	Test requirement
Table 7.3.54.5-1: Cell specific test parameters for E-UTRAN HD-FDD (cell # 1) for out-of-sync radio link monitoring test in DRX for CE UE in CEModeA
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	MPDCCH parameters defined in A. 7.2
	
	R.7 HD-FDD Note 7

	OCNG Pattern defined in D.1
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	0.97
	-6.38
	-15.58

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1 

	NOTE 1:	OCNG shall be used such that the resources in 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 MPDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.54.4-1.
NOTE 7:	Aggregation level and repetition level specified in Table 7.3.54.4.1-1 are used for this test.



Table 7.3.54.5-2: DRX-Configuration for E-UTRAN HD-FDD out-of-sync tests for CE UE in CEModeA
	Field
	Value
	Comment

	onDurationTimer
	psf20
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf1280
	

	shortDRX
	disable
	



Table 7.3.54.5-3: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD out-of-sync testing for CE UE in CEModeA
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	30
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section 10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6520 ms after the start of time duration T3.
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm for f<3GHz or -38.7 dBm for 3.0GHz < f ≤ 4.2GHz (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal,
-	UE output power equal to or less than Transmit OFF power -48.5 dBm  for f<3GHz or -48.2dBm for 3.0GHz < f ≤ 4.2GHz (as defined in 3GPP TS 36.521-1 [10] clause 6.3.3.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.55	E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync in DRX for CE UE in CEModeA
7.3.55.1	Test purpose
The purpose of this test is to verify that the HD-FDD CE UE configured in CEMode A properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the E-UTRAN HD-FDD radio link monitoring requirements in 3GPP TS 36.133 [4] Section 7.19.
7.3.55.2	Test applicability
This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE category M1 and higher, including non-BL/CE UE. Applicability requires support for FGI bit 5.
7.3.55.3	Minimum conformance requirements
Editor's note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The UE category M1 applicability of the requirements for performing radio link monitoring is defined in Section 3.1.
When DRX is used for HD-FDD category M1 with CE mode A UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.3.55.3-1 (TS 36.133 [4] Table 7.19.3.2-1) will be used.
When eDRX_CONN cycle is used for HD-FDD category M1 with CE mode A UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.3.55.3-2 (TS 36.133 [4] Table 7.19.3.2-2) will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_CatM1 [s] period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_CatM1 [s] period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [8]. When DRX is used, two successive indications from Layer 1 shall be separated by at least max(10ms, DRX_cycle_length). When eDRX_CONN is used, two successive indications from Layer 1 shall be separated by at least max(10 ms, eDRX_CONN cycle length).
Upon start of T310 timer as specified in clause 5.3.11 in 3GPP 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 3GPP TS 36.331 [5].
Table 7.3.55.3-1: Qout_CatM1 and Qin_CatM1 Evaluation Period in DRX for HD-FDD UE category M1 with CE mode A
	DRX cycle length (s)
	TEvaluate_Qout_DRX_CatM1  and TEvaluate_Qin_DRX_CatM1  (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in clause 7.19.3.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note (40)

	0.04 < DRX cycle ≤ 0.16
	Note  (20)

	0.16 < DRX cycle ≤ 0.64
	Note  (10)

	0.64 < DRX cycle ≤ 2.56
	Note  (5)

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



Table 7.3.55.3-2: Qout_CatM1 and Qin_CatM1 evaluation period when eDRX_CONN cycle is configured for HD-FDD UE category M1 with CE mode A
	eDRX_CONN cycle length (s)
	TEvaluate_Qout_DRX_CatM1 and TEvaluate_Qin_DRX_CatM1  (s) (eDRX_CONN cycles)

	2.56 < eDRX_CONN cycle ≤ 10.24
	Note  (5)

	NOTE:	Evaluation period length in time depends on the length of the eDRX_CONN cycle in use.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.19.1, 7.19.3  and A.7.3.55.
7.3.55.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.55.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 20 ms without repetition. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode MPDCCH and to send periodic CQI 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.
In the test, the RRC parameter numberPRB-Pairs is set to 6 and the RRC parameter mPDCCH-NumRepetition is set 8.
[image: ]
Figure 7.3.55.4-1: SNR variation for in-sync testing in DRX
7.3.55.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 (without using the faders) using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.55.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.55.4.3.
5.	There is one cell and one E-UTRA HD-FDD carrier specified in this test. Cell 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 7.3.55.4.1-1: General test parameters for E-UTRAN HD-FDD
in-sync test in DRX for CE UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	

	In sync transmission parameters
(Note)
	DCI format
	
	6-1A
	As defined in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	In sync threshold Qin, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in clause 7.19.2 and Table 7.19.2-1 respectively

	
	MPDCCH aggregation level 
	eCCE
	8
	

	
	MPDCCH repetition level
	
	4
	

	
	A, B
	
	-3
	

	
	Ratio of MPDCCH to RS EPRE
	
	0
	

	Out of sync transmission parameters
(Note)
	DCI format
	
	6-1A
	As defined in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in clause 7.19.2 and Table 7.19.2-1 respectively

	
	MPDCCH aggregation level 
	eCCE
	24
	

	
	MPDCCH repetition level
	
	8
	

	
	A, B
	
	-3
	

	
	Ratio of MPDCCH to RS EPRE
	dB
	0
	

	DRX cycle
	ms
	40
	See Table 7.3.55.5-2

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213

	CQI reporting periodicity
	ms
	20
	

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

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



7.3.55.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 20 ms.
1.	Ensure the UE is in State 3A-RF-CE according to 3GPP TS 36.508 [7] clause 7.2A.3.
2.	Set the parameters according to T1 in Table 7.3.55.5-1. The SS shall select randomly one set of values (Set 1 or Set 2) for both MPDCCH aggregation level and MPDCCH repetition level. Propagation conditions are set according to Annex B.1. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.55.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.55.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.55.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.55.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than -39 dBm for carrier frequency less than 3GHz or -38.7 dBm for carrier frequency higher than 3GHz, but less than 4.2GHz (as defined in 3GPP TS 36.521-1[10] clause 6.3.2.5) in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (1140 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	After T5 expires, repeat steps 2-7 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.55.4.3	Message contents 
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.55.4.3-1: Common Exception messages for E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync in DRX for CE UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2
Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	Table H.7.1-1



Table 7.3.55.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	25
	(see Table 7.2.2-1A in 3GPP TS 36.213 [8])
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	OFF
	(see Table 7.2.2-1B and clause 7.2.2 in 3GPP TS 36.213 [8])
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.55.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.55.4.3-3: MAC-MainConfig-RBC: E-UTRAN HD-FDD Radio Link Monitoring test for In-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf20
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services
	

	        sf40
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.55.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring test for In-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.55.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring test for In-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.55.4.3-6: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN HD-FDD Radio Link Monitoring test for In-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.55.5	Test requirement
The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1140 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The uplink signal is verified on the basis of the UE output power:
-	UE output power equal to or higher than Transmit minimum power -39 dBm for carrier frequency less than 3 GHz or -38.7 dBm for carrier frequency higher than 3GHz, but less than 4.2GHz (as defined in 3GPP TS 36.521-1 [10] clause 6.3.2.5) means uplink signal
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
Table 7.3.55.5-1: Cell specific test parameters for E-UTRAN HD-FDD (cell # 1) for in-sync radio link monitoring test in DRX for CE UE in CEModeA
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	MPDCCH parameters defined in A. 7.2
	
	R.7 HD-FDD Note 7

	OCNG Pattern defined in D.1
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 8
	dB
	-3.98
	-9.4
	-18.6
	-11.18
	-3.98

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	NOTE 1:	OCNG shall be used such that the resources in 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 MPDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.55.4-1.
NOTE 7:	Aggregation level and repetition level specified in Table 7.3.55.4.1-1 are used for this test.



Table 7.3.55.5-2: DRX-Configuration for E-UTRAN HD-FDD in-sync tests for CE UE in CEModeA
	Field
	Value
	Comment

	onDurationTimer
	psf20
	As specified in clause 6.3.2 in 3GPP TS 36.331 [5]

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf40
	

	shortDRX
	disable
	



Table 7.3.55.5-3: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD in-sync radio link monitoring tests in DRX for CE UE in CEModeA
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331 [5]

	sr-ConfigIndex
	30
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section10.1 in 3GPP TS 36.213 [5]



7.3.56	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
7.3.56.1	Test purpose
The purpose of this test is to verify that the TDD CE UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell in CEModeA. This test will partly verify the E-UTRAN TDD radio link monitoring requirements for UE defined in 3GPP TS 36.133[4] clause 7.19.
7.3.56.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category M1 and higher, including non-BL/CE UE.
7.3.56.3	Minimum conformance requirements
Editor's note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The UE category CAT-M1 applicability of the requirements for performing radio link monitoring is defined in Section 3.6 of 3GPP TS 36.133[4].
When the downlink radio link quality of the PCell estimated over the last 400 ms period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 400 ms Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 200 ms Qin_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [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 3GPP TS 36.331 [5]. 
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.19.1, 7.19.2, 7.19.3 and A.7.3.56.
7.3.56.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.56.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms.
UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.


Figure 7.3.56.4-1: SNR variation for out-of-sync testing
7.3.56.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 20 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.56.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0
4.	Message contents are defined in clause 7.3.56.4.3
5.	There is one cell specified in this test. Cell 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 7.3.56.4.1-1: General test parameters for E-UTRAN TDD out-of-sync testing for CE UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	

	Out of sync transmission parameters (Note)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively. 

	
	M-PDCCH aggregation level 
	eCCE
	24
	

	
	M-PDCCH repetition level
	
	8
	

	
	A, B
	
	-3
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	T1
	s
	2
	

	T2
	s
	0.8
	

	T3
	s
	1.8
	

	NOTE:	MPDCCH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.56.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms.
1. Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to 3GPP TS 36.508 [7] clause 7.2A.3AA.
2. SS sends a RRC Reconfiguration message configuring M-PDCCH aggregation level and M-PDCCH repetition level as defined in Table 7.3.56.4.1-1
3.	Set the parameters according to T1 in Table 7.3.56.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.
4.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.56.5-1. T2 starts.
5.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.56.5-1. T3 starts.
6.	If the SS:
a)	detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than -48.5 dBm from time point C (440 ms after the start of T3) until T3 expires, the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
7.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.56.5-1.
8.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF-CE with CE ModeA activated according to 3GPP TS 36.508 [7] clause 7.2A.3AA.
9.	Repeat steps 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.56.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions: 
Table 7.3.56.4.3-1: Common Exception messages for E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1 ,
Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	Table H.7.1-1



Table 7.3.56.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	24
	(see Table 7.2.2-1C in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	484
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.56.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.56.4.3-3: EPDCCH-Config-r11-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2B EPDCCH-Config-r11-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	        mpdcch-config-r13 CHOICE {
	
	
	

	          setup SEQUENCE {
	
	
	

	            csi-NumRepetitionCE-r13
	v4
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	 on
	
	

	            mpdcch-StartSF-UESS-r13 CHOICE {
	
	
	

	              tdd-r13
	v1
	
	

	            }
	
	
	

	            mpdcch-NumRepetition-r13
	r8
	
	

	            mpdcch-Narrowband-r13
	1
	Narrowband index 0
	

	          }
	
	
	

	        }
	
	
	



Table 7.3.56.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.56.5	Test requirement
Table 7.3.56.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for out-of-sync radio link monitoring tests for CE UE in CEModeA
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configuration Note 1
	
	6

	Uplink-downlink configuration Note 1
	
	1

	MPDCCH parameters as defined in A.7.3
	
	R.15 TDD Note 8

	OCNG Pattern defined in D.2
	
	OP.11 TDD

	A, B
	
	-3

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 7
	dB
	0.6
	-6.2
	-17.0

	Propagation condition
	
	ETU 30Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 3:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 6:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 7:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure 7.3.56.4-1.
NOTE 8:	Aggregation level and repetition levels specified in 7.3.56.4-1 are used for this test.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (440 ms after the start of time duration T3).
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.57	E-UTRAN TDD Radio Link Monitoring Test for In-Sync for CE UE in CEModeA
7.3.57.1	Test purpose
The purpose of this test is to verify that the TDD CE UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell in CEModeA. This test will partly verify the E-UTRAN TDD radio link monitoring requirements for UE defined in 3GPP TS 36.133[4] clause 7.19.
7.3.57.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category M1 and higher, including non-BL/CE UE.
7.3.57.3	Minimum conformance requirements
Editor's note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The UE category CAT-M1 applicability of the requirements for performing radio link monitoring is defined in Section 3.6 of 3GPP TS 36.133[4].
When the downlink radio link quality of the PCell estimated over the last 400 ms period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 400 ms Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 200 ms Qin_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [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 3GPP TS 36.331 [5].
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.19.1, 7.19.2, 7.19.3  and A.7.3.57.
7.3.57.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.57.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode without repetition with a reporting periodicity of 1 ms. 
UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.


Figure 7.3.57.4-1: SNR variation for in-sync testing
7.3.57.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 20 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.57.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0
4.	Message contents are defined in clause 7.3.57.4.3
5.	There is one cell specified in this test. Cell 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 7.3.57.4.1-1: General test parameters for E-UTRAN TDD in-sync testing for CE UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	

	In sync transmission parameters 
(Note)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	In sync threshold Qin and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively. 

	
	M-PDCCH aggregation level
	eCCE
	4
	

	
	M-PDCCH
repetition level
	
	2
	

	
	A, B
	
	-3
	

	Out of sync transmission parameters 
(Note)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.3 in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively. 

	
	M-PDCCH aggregation level
	eCCE
	16
	

	
	M-PDCCH repetition level
	
	4
	

	
	A, B
	
	-3
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	T1
	s
	2
	

	T2
	s
	0.8
	

	T3
	s
	1.36
	

	T4
	s
	0.4
	

	T5
	s
	2
	

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



7.3.57.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode without repetition with a reporting periodicity of 1 ms.
1.	Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to 3GPP TS 36.508 [7] clause 7.2A.3AA.
2.	SS sends a RRC Reconfiguration message configuring M-PDCCH aggregation level and M-PDCCH repetition level as defined in Table 7.3.57.4.1-1
3.	Set the parameters according to T1 in Table 7.3.57.5-1. Propagation conditions are set according to clause B.2. T1 starts.
4.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.57.5-1. T2 starts.
5.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.57.5-1. T3 starts.
6.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.57.5-1. T4 starts.
7.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.57.5-1. T5 starts.
8.	If the SS detects uplink power equal to or higher than -39 dBm in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (620 ms after the start of time duration T5) the number of successful tests is increased by one.
	Otherwise the number of failed tests is increased by one.
9.	After T5 expires, repeat steps 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.57.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.57.4.3-1: Common Exception messages for E-UTRAN TDD Radio Link Monitoring Test for in-sync for CE UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2
Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	Table H.7.1-1



Table 7.3.57.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for in-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic
	ON
	
	

	  cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	24
	(see Table 7.2.2-1C in 3GPP TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	484
	(see Table 7.2.2-1B in 3GPP TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.57.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.57.4.3-3: EPDCCH-Config-r11-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for in-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2B EPDCCH-Config-r11-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	        numberPRB-Pairs-v1310 CHOICE {
	
	
	

	          setup
	n4
	
	

	        }
	
	
	

	        mpdcch-config-r13 CHOICE {
	
	
	

	          setup SEQUENCE {
	
	
	

	            csi-NumRepetitionCE-r13
	v4
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	 on
	
	

	            mpdcch-StartSF-UESS-r13 CHOICE {
	
	
	

	              fdd-r13
	v1
	
	

	            }
	
	
	

	            mpdcch-NumRepetition-r13
	r4
	
	

	            mpdcch-Narrowband-r13
	1
	Narrowband index 0
	

	          }
	
	
	

	        }
	
	
	



Table 7.3.57.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring Test for in-sync for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	



7.3.57.5	Test requirement
Table 7.3.57.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for in-sync radio link monitoring tests for CE UE in CEModeA
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configuration Note 1
	
	6

	Uplink-downlink configuration Note 1
	
	1

	MPDCCH parameters as defined in A.7.3.
	
	R.15 TDD

	OCNG Pattern defined in D.2
	
	OP.11 TDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 2
	dB
	

	OCNG_RBNote 2 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	6.0
	-2.9
	-13.7
	-2.8
	6.0

	Propagation condition
	
	ETU 30Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211.
NOTE 2:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 3:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
NOTE 4:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 5:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 6:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 7:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.57.4-1.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (720 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.58	E- UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX for CE UE in CEModeA
7.3.58.1	Test purpose
The purpose of this test is to verify that the TDD CE UE configured in CEMode A properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133[4] clause 7.19.
7.3.58.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category M1 and higher, including non-BL/CE UE. Applicability requires support for FGI bit 5.
7.3.58.3	Minimum conformance requirements
Editor's note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The UE category CAT-M1 applicability of the requirements for performing radio link monitoring in subclause 7.19 of 3GPP TS 36.133[4] is defined in Section 3.6 of 3GPP TS 36.133[4].
When DRX is used for FD-FDD and TDD category M1 UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.3.58.3-1 (3GPP TS 36.133 [4] Table 7.19.2.2‑1) will be used.
When eDRX_CONN cycle is used for FD-FDD and TDD UE category M1 UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.3.58.3-2 (3GPP TS 36.133 [4] Table 7.19.2.2-2) will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_CatM1 [s] period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [5].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_CatM1 [s] period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213 [8]. When DRX is used, two successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length). When eDRX_CONN is used, two successive indications from Layer 1 shall be separated by at least max(10 ms, eDRX_CONN cycle length).
Upon start of T310 timer as specified in clause 5.3.11 in 3GPP 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 3GPP TS 36.331 [5].
Table 7.3.58.3-1: Qout_CatM1 and Qin_CatM1 Evaluation Period in
DRX for FD-FDD and TDD UE category M1
	DRX cycle length (s)
	TEvaluate_Qout_DRX_CatM1 and TEvaluate_Qin_DRX_CatM1 (s) 
(DRX cycles)

	≤ 0.01
	Non-DRX requirements in 3GPP TS36.133 [4] clause 7.19.2.1 are applicable

	0.01 < DRX cycle ≤0.04
	Note (20)

	0.04 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



Table 7.3.58.3-2: Qout_CatM1 and Qin_CatM1 evaluation period when eDRX_CONN cycle is configured for FD-FDD and TDD UE category M1
	eDRX_CONN cycle length 
(s)
	TEvaluate_Qout_DRX_CatM1 and TEvaluate_Qin_DRX_CatM1 (s) (eDRX_CONN cycles)

	2.56 < eDRX_CONN cycle ≤ 10.24
	Note (5)

	NOTE:	Evaluation period length in time depends on the length of the eDRX_CONN cycle in use.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.19.1, 7.19.2 and A.7.3.58.
The test parameters are given in Tables 7.3.58.4.1-1, 7.3.58.5-1, 7.3.58.5-2 and 7.3.58.5-3.
7.3.58.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.58.4-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms without repetition. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode MPDCCH and to send periodic CQI 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.
In the test, the RRC parameter numberPRB-Pairs is set to 4 and the RRC parameter mPDCCH-NumRepetition is set 4. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.


Figure 7.3.58.4-1: SNR variation for out-of-sync testing in DRX
7.3.58.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 20 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1. Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.58.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0
4.	Message contents are defined in clause 7.3.58.4.3
5.	There is one cell specified in this test. Cell 1 is the cell used for connection setup with the power level set according to clauses C.0 and C.1 for this test.
Table 7.3.58.4.1-1: General test parameters for E-UTRAN TDD
out-of-sync tests in DRX for CE UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	

	Out of sync transmission parameters (Note)
	DCI format
	
	6-1A
	As defined in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in clause 7.19.2 and Table 7.19.2-1 respectively.

	
	MPDCCH aggregation level 
	eCCE
	16
	

	
	MPDCCH repetition level
	
	4
	

	
	A, B
	
	-3
	

	
	Ratio of MPDCCH to RS EPRE
	dB
	0
	

	DRX cycle 
	ms
	1280
	See Table A.7.3.58.1-3

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	T1
	s
	32
	

	T2
	s
	12.8
	

	T3
	s
	13
	

	NOTE:	MPDCCH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.58.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms without repetition. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode MPDCCH and to send periodic CQI 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.
1. Ensure the UE is in State 3A-RF-CE according to 3GPP TS 36.508 [7] clause 7.2A.3.
2. SS sends a RRC Reconfiguration message configuring M-PDCCH aggregation level and M-PDCCH repetition level as defined in Table 7.3.58.4.1-1.
3.	Set the parameters according to T1 in Table 7.3.58.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.
4.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.58.5-1. T2 starts.
5.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.58.5-1. T3 starts.
6.	If the SS a) detects uplink power equal to or higher than [-39] dBm (as defined in 3GPP TS 36.521-1[10] clause 6.3.2.5 for carrier frequency less than [3]GHz) in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point B, and b) does not detect any uplink power higher than [-48.5] dBm (as defined in 3GPP TS 36.521-1[10] clause 6.3.3.5 for carrier frequency less than [3]GHz) from time point C (6500 ms (D1) after the start of T3) until T3 expires, then the number of successful tests is increased by one. Otherwise the number of failed tests is increased by one.
7.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.58.5-1.
8.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF-CE according to 3GPP TS 36.508 [7] clause 7.2A.3.
9.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved. 
7.3.58.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions: 
Table 7.3.58.4.3-1: Common Exception messages for E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX for CE UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1
Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	Table H.7.1-1



Table 7.3.58.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring
Test for Out-of-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULTT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-  DEFAULT ::= SEQUENCE {
	
	
	

	   cqi-ReportPeriodic
	ON
	
	

	   cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	      setup SEQUENCE {
	
	
	

	          cqi-PUCCH-ResourceIndex
	0
	
	

	          cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213 [8])
	

	          cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	             widebandCQI
	NULL
	
	

	          }
	
	
	

	         ri-ConfigIndex
	OFF
	(see Table 7.2.2-
1B and clause 7.2.2 in 3GPP TS 36.213 [8])
	

	         simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	      }
	
	
	

	   }
	
	
	

	}
	
	
	



Table 7.3.58.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.58.4.3-3: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf10
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	Sf1280 typical value in real network for real-time services.
	

	        Sf1280
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.58.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for Out-of-sync in CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.58.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for Out-of-sync in DRX in CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.58.4.3-6: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for Out-of-sync in DRX for UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.58.5	Test requirement
Table 7.3.58.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for out-of-sync radio link monitoring tests in DRX for CE UE in CEModeA
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configuration
	
	6

	Uplink-downlink configuration
	
	1

	MPDCCH parameters defined in A.7.3
	
	R.15 TDD 

	OCNG Pattern defined in D.2
	
	OP.11 TDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	1.15
	-6.28
	15.48

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1 

	NOTE 1:	OCNG shall be used such that the resources in 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 MPDCCH for UEs other than the device under test as part of OCNG.
NOTE 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure A.7.3.58.1-1.



Table 7.3.58.5-2: DRX-Configuration for E-UTRAN TDD out-of-sync tests for UE in CEModeA
	Field
	Value
	Comment

	onDurationTimer
	psf10
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf1280
	

	shortDRX
	disable
	



Table 7.3.58.5-3: TimeAlignmentTimer -Configuration for
E-UTRAN TDD out-of-sync testing for CE UE in CEModeA
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	27
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section 10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6500 ms after the start of time duration T3.
The rate of correct events observed during repeated tests shall be at least 90%.
7.3.59	E- UTRAN TDD Radio Link Monitoring Test for In-sync in DRX for CE UE in CEModeA
7.3.59.1	Test purpose
The purpose of this test is to verify that the TDD CE UE configured in CEMode A properly detects the in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the E-UTRAN TDD radio link monitoring requirements in 3GPP TS 36.133[4] clause 7.19.
7.3.59.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category M1 and higher, including non-BL/CE UE. Applicability requires support for FGI bit 5.
7.3.59.3	Minimum conformance requirements
Editor's note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The UE category CAT-M1 applicability of the requirements for performing radio link monitoring in subclause 7.19 of 3GPP TS 36.133[4] is defined in Section 3.6 of 3GPP TS 36.133[4].
When DRX is used for FD-FDD and TDD UE category M1 UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.3.59.3-1 will be used.
When eDRX_CONN cycle is used for FD-FDD and TDD UE category M1 UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.3.59.3-2 will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_CatM1 [s] period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [2].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_CatM1 [s] period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [2].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. When DRX is used, two successive indications from Layer 1 shall be separated by at least max(10ms, DRX_cycle_length). When eDRX_CONN is used, two successive indications from Layer 1 shall be separated by at least max(10 ms, eDRX_CONN cycle length).
Upon start of T310 timer as specified in clause 5.3.11 in 3GPP TS 36.331 [2], 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 3GPP TS 36.331 [2].
Table 7.3.59.3-1: Qout_CatM1 and Qin_CatM1 Evaluation Period in
DRX for FD-FDD and TDD UE category M1
	DRX cycle length (s)
	TEvaluate_Qout_DRX_CatM1 and TEvaluate_Qin_DRX_CatM1 (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in clause 7.19.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note (20)

	0.04 < DRX cycle ≤ 0.64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

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



Table 7.3.59.3-2: Qout_CatM1 and Qin_CatM1 evaluation period when eDRX_CONN cycle is configured for FD-FDD and TDD UE category M1
	eDRX_CONN cycle length (s)
	TEvaluate_Qout_DRX_CatM1 and TEvaluate_Qin_DRX_CatM1 (s) (eDRX_CONN cycles)

	2.56 < eDRX_CONN cycle ≤ 10.24
	Note (5)

	NOTE:	Evaluation period length in time depends on the length of the eDRX_CONN cycle in use.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.19.1, 7.19.2 and A.7.3.59.
The test parameters are given in Tables 7.3.59.4.1-1, 7.3.59.5-1, 7.3.59.5-2 and 7.3.59.5-3.
7.3.59.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 7.3.59.4-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms without repetition. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode MPDCCH and to send periodic CQI 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.
In the test, the RRC parameter numberPRB-Pairs is set to 6 and the RRC parameter mPDCCH-NumRepetition is set 8. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.


Figure 7.3.59.4-1: SNR variation for in-sync testing in DRX
7.3.59.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 20 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.59.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0
4.	Message contents are defined in clause 7.3.59.4.3
5.	There is one cell specified in this test. Cell 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 7.3.59.4.1-1: General test parameters for E-UTRAN TDD
in-sync tests in DRX for CE UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length
	
	Normal
	

	In sync transmission parameters
(Note)
	DCI format
	
	6-1A
	As defined in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	In sync threshold Qin, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in clause 7.19.2 and Table 7.19.2-1 respectively.

	
	MPDCCH aggregation level 
	eCCE
	8
	

	
	MPDCCH repetition level
	
	4
	

	
	A, B
	
	-3
	

	
	Ratio of MPDCCH to RS EPRE
	
	0
	

	Out of sync transmission parameters
(Note)
	DCI format
	
	6-1A
	As defined in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in clause 7.19.2 and Table 7.19.2-1 respectively.

	
	MPDCCH aggregation level 
	eCCE
	24
	

	
	MPDCCH repetition level
	
	8
	

	
	A, B
	
	-3
	

	
	Ratio of MPDCCH to RS EPRE
	dB
	0
	

	DRX cycle
	ms
	40
	See Table A.7.3.59.1-3

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in 3GPP TS 36.213. 

	CQI reporting periodicity
	ms
	1
	Minimum CQI reporting periodicity

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

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



7.3.59.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 1 ms without repetition. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode MPDCCH and to send periodic CQI 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.
1. Ensure the UE is in State 3A-RF-CE according to 3GPP TS 36.508 [7] clause 7.2A.3.
2. SS sends a RRC Reconfiguration message configuring M-PDCCH aggregation level and M-PDCCH repetition level as defined in Table 7.3.59.4.1-1
3.	Set the parameters according to T1 in Table 7.3.59.5-1. Propagation conditions are set according to Annex B.1. T1 starts.
4.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.59.5-1. T2 starts.
5.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.59.5-1. T3 starts.
6.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 7.3.59.5-1. T4 starts.
7.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 7.3.59.5-1. T5 starts.
8.	If the SS detects uplink power equal to or higher than [-39 dBm] (as defined in 3GPP TS 36.521-1 clause 6.3.2.5 for carrier frequency less than [3]GHz) in each subframe configured for CQI transmission (according CQI reporting mode PUCCH 1-0) during the period from time point A to time point F (1120 ms after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
9.	After T5 expires, repeat steps 2-7 for both subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.59.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.59.4.3-1: Common Exception messages for E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX for CE UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-2
Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	Table H.7.1-1



Table 7.3.59.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring
Test for In-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULTT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-  DEFAULT ::= SEQUENCE {
	
	
	

	   cqi-ReportPeriodic
	ON
	
	

	   cqi-ReportPeriodic ::= CHOICE {
	
	
	CQI_PERIODIC

	      setup SEQUENCE {
	
	
	

	          cqi-PUCCH-ResourceIndex
	0
	
	

	          cqi-pmi-ConfigIndex
	0
	(see Table 7.2.2-1A in 3GPP TS 36.213 [8])
	

	          cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	             widebandCQI
	NULL
	
	

	          }
	
	
	

	         ri-ConfigIndex
	OFF
	(see Table 7.2.2-
1B and clause 7.2.2 in 3GPP TS 36.213 [8])
	

	         simultaneousAckNackAndCQI
	FALSE
	BOOLEAN
	

	      }
	
	
	

	   }
	
	
	

	}
	
	
	



Table 7.3.59.4.3-2a
	Condition
	Explanation

	CQI_PERIODIC
	When periodic CQI reporting should be enabled



Table 7.3.59.4.3-3: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	pc_FeatrGrp_5 AND DRX_S

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf10
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	Sf1280 typical value in real network for real-time services.
	

	        Sf1280
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	

	}
	
	
	



Table 7.3.59.4.3-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for In-sync in CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  schedulingRequestConfig
	SchedulingRequest-Config-DEFAULT
	
	RBC

	}
	
	
	



Table 7.3.59.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX in CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.59.4.3-6: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring test for In-sync in DRX for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	



7.3.59.5	Test requirement
Table 7.3.59.5-1: Cell specific test parameters for E-UTRAN TDD (cell # 1) for In-sync radio link monitoring tests in DRX for CE UE in CEModeA
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configuration
	
	6

	Uplink-downlink configuration
	
	1

	MPDCCH parameters defined in A.7.3
	
	R.15 TDD

	OCNG Pattern defined in D.2
	
	OP.11 TDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 8
	dB
	-3.9
	-9.33
	-18.53
	-12.1
	-3.9

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	2x1

	NOTE 1:	OCNG shall be used such that the resources in 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 MPDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure 7.3.59.4.1-1.



Table 7.3.59.5-2: DRX-Configuration for E-UTRAN TDD out-of-sync tests for UE in CEModeA
	Field
	Value
	Comment

	onDurationTimer
	psf10
	As specified in clause 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf40
	

	shortDRX
	disable
	



Table A.7.3.59.5-3: TimeAlignmentTimer -Configuration for
E-UTRAN TDD out-of-sync testing for CE UE in CEModeA
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331

	sr-ConfigIndex
	27
	For further information see clause 6.3.2 in 3GPP TS 36.331 and section 10.1 in 3GPP TS 36.213.



The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The rate of correct events observed during repeated tests shall be at least 90%.
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
7.3.60.1	Test purpose
The purpose of this test is to verify that the HD-FDD category NB1 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in clause TS36.133 clause 7.23.
7.3.60.2	Test applicability
This test applies to all types of NB-IoT HD FDD UE release 13 and forward of UE category NB1 and higher. Applicability requires support for FGI bit 5.
7.3.60.3	Minimum conformance requirements
The requirements defined in this subclause for performing radio link monitoring are applicable for Category NB1 UE defined in Section 3.1 of 3GPP TS36.133.
The UE shall meet all applicable requirements specified in this clause under the following condition:
-	at least 1 DL subframe per radio frame of serving NB-IoT cell is available at the UE during Qout_NB-IoT and Qin_NB-IoT evaluation periods.
The UE shall estimate the downlink radio link quality and compare it to the thresholds Qout_NB-IoT and Qin_NB-IoT for the purpose of monitoring downlink radio link quality of the NB-IoT cell.
The threshold Qout_NB-IoT is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical NPDCCH transmission with transmission parameters specified in Table 7.3.60.3-1.
The threshold Qin_NB-IoT is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout_NB-IoT and shall correspond to 2% block error rate of a hypothetical NPDCCH transmission with transmission parameters specified in Table 7.3.60.3-1.
Table 7.3.60.3-1: NPDCCH transmission parameters for out-of-sync and in-sync for Category NB1 UE
	Attribute
	Out-of-sync
	In-sync

	DCI format
	Format N1
	Format N1 

	Number of information bits
	22 bits
	22 bits

	System Bandwidth
	200kHz
	200kHz

	Antenna configuration
	2x1
	2x1 

	Maximum NPDCCH Repetition level
	RmaxNote
	Rmax/4 Note

	Aggregation level
	2
	2

	DRX
	OFF
	OFF

	Deployment mode
	In-band
	In-band

	NOTE:	Rmax is a configurable parameter defined in 3GPP TS 36.331[5].



When DRX is used for HD-FDD Category NB1 UE 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 7.3.60.3-2 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 3GPP 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 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the NB-IoT cell shall be performed as specified in 3GPP TS36.213[8], clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least max([10]ms, DRX_cycle_length).
Upon start of T310 timer as specified in clause 5.3.11 in 3GPP 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 3GPP TS 36.331 [5].
Table 7.3.60.3-2: 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 (40)

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

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

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



The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.23 and A.7.3.60.
7.3.60.4	Test description
The test consists of one subtest with one NB-IOT cell (Ncell 1) and one EUTRAN cell (cell 1) configured. The test consists of four successive time periods, with time duration of T1, T2, T3 and T4 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure 7.3.60.4-1 shows the different time durations and the corresponding variation of the downlink SNR in the active cell to emulate out-of-sync state with the following testing procedure:
-	Prior to the start of the time duration T1, the UE shall be fully synchronized to nCell1
-	Starting at point A, the SNR is decreased in small steps from SNR1 to SNR2 within dT
-	At the start of the time duration T2, the UE is provided with a UL grant with NPDCCH
NOTE 1:	The UE is expected to decode the NPDCCH and complete the UL transmission during T2 according to the UL grant. The UE shall not be provisioned with any more UL grants until the start of time period T4.	Comment by Antoinette van Tricht: As notes are entirely informative, they shall not contain requirements. Their verbs should be limited to the simple indicative tense, without using auxiliaries such as shall/must.
Could you please rephrase avoiding the use of shall (highlighted within the text) or any other wording which would imply a requirement (i.e. "must", "has to", "have to" and "required to")?
-	Starting at point B, the SNR is decreased in small steps from SNR2 to SNR3 within dT
-	During T3, the SNR is kept as SNR3
NOTE 2:	The UE is expected to detect OOS and declare RLF during T3.
-	Starting at point C, the SNR is increased in small steps from SNR3 to SNR1 with dT
-	At the start of the time period T4, the UE will be provided with another UL grant with NPDCCH
NOTE 3:	The UE is not expected to decode the UL grant and conduct any UL transmission during T4, since the UE is expected to declare RLF during T3.
In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode the NPDCCH and complete the UL transmission when On-duration timer is running. Time alignment timers shall be set to "infinity" so that UL timing alignment is maintained during the test.


Figure 7.3.60.4-1: SNR variation for out-of-sync testing in DRX for NB-IoT HD-FDD out-of-sync testing for UE category NB1 configured under normal coverage
7.3.60.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-4 and TS 36.508 [7] clauses 8.1.3 and 8.1.4.2.
Channel Bandwidth to be tested: E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1, except for bands within band group FDD_N where 5 MHz bandwidth is used. Ncell bandwidth is as specified in Table 7.3.60.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna and without using the faders.
2.	The general test parameter settings are set up according to Table 7.3.60.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.60.4.3
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 a EUTRAN cell.
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
	
	eCell 1
	

	CP length
	
	Normal
	

	Deployment Mode
	
	In-band
	

	NPDCCH transmission parameters Rmax
	
	8
	Other NPDCCH parameters are defined in " out-of-sync" column in Table 7.3.60.3-1  

	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
	1000
	T311 is enabled

	T1
	s
	5.12
	

	dT
	s
	0.8
	

	T2
	s
	10.24
	

	dT
	s
	0.7
	

	T3
	s
	5.12
	

	dT
	s
	1.4
	

	T4
	s
	5.12
	

	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 3GPP 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 3GPP 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.
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. No more UL grants are given until start of T4.
6.	When T2 expires, the 2nd 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. 
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.
9.	When T3 expires, the 3rd 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. 
10.	When dT expires the SS shall keep the SNR value corresponding to T4 as specified in Table 7.3.60.5-1. T4 starts.
11.	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 -48.2 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.
12.	After T4 expires the UE is switched off and then on. Ensure the UE is in State 2A-NB according to 3GPP TS 36.508 [7] clause 8.1.5.
13.	Repeat steps 2-12 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.60.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 and clause 8.1.4.3 using condition "Inband_Different" with the following exceptions:
Table 7.3.60.4.3-1: Common Exception messages for E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-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.2.9-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.60.4.3-2: RRCConnectionSetup-NB: E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync with DRX for UE Category NB1 In-Band mode in normal coverage
	Derivation Path: 3GPP TS 36.508 [7] clause8.1.6.1,  Table 8.1.6.1-14: RRCConnectionSetup-NB

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetup-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionSetup-r13 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated-r13{
	
	
	

	srb-ToAddModList-r13 SEQUENCE (SIZE (1)) OF SEQUENCE {}
	
	
	

	mac-MainConfig CHOICE {
	MAC-MainConfig-NB-SRB
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.60.4.3-3: MAC-MainConfig-NB: E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync with DRX for UE Category NB1 In-Band mode in normal coverage
	Derivation Path: 3GPP TS 36.508 clause 8.1.8, Table 8.1.8.2.1.5-1: MAC-MainConfig-NB-SRB

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-NB-SRB ::= SEQUENCE {
	
	
	

	  drx-Config-r13 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	          onDurationTimer-r13
	pp1
	
	

	          drx-InactivityTimer-r13	
	pp0
	
	

	          drx-RetransmissionTimer-r13
	pp0
	
	

	          drx-Cycle-r13
	sf256
	
	

	          drx-StartOffset-r13	
	0
	
	

	          drx-ULRetransmissionTimer-r13
	pp0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



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
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3
	dT
	T4

	BWchannel
	kHz
	180

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

	NPDCCH parameters as defined in A.10.1
	
	R.29 HD-FDD

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	
 Note 3
	dBm/15 kHz
	Specified in Table 7.3.60.5-1a

	SNR Note 4, 5
	dB
	-2.5
	Note 6
	-8.5
	Note 7
	-14.7
	Note 8
	-2.5

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	2x1

	NOTE 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
NOTE 2:	Void
NOTE 3:	Void
NOTE 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 5:	The SNRs in time periods T1, T2, T3 and T4 are denoted as SNR1, SNR2, SNR3 and SNR1 respectively in figure 7.3.60.4-1.
NOTE 6:	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 7:	The Test system shall reduce its transmit power in steps of ((SNR3-SNR2) / (10*dT)) dB every 100ms until SNR3 is achieved at the end of dT.
NOTE 8:	The Test system shall increase its transmit power in steps of ((SNR1-SNR3) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.



Table 7.3.60.5-1a: Cell 1 specific test parameters for HD-FDD Out-of-sync radio link monitoring test with DRX for UE category NB1 In-band mode in normal coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T4

	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
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	-12

	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 .



Table 7.3.60.5-2: DRX-Configuration for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in normal coverage
	Field
	Value
	Comment

	onDurationTimer
	pp1
	As specified in clause 6.7.3 in 3GPP TS 36.331

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	drx-StartOffset
	0
	



Table 7.3.60.5-3: TimeAlignmentTimer -Configuration for NB-IoT HD-FDD out-of-sync testing for UE category NB1 In-band mode in normal coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331



The UE behaviours in each test shall be as follows:
-	The UE shall complete the NPUSCH transmission during T2 according to the received UL grant;
-	The UE shall not conduct any NPUSCH transmission during T4
A correct event is defined as UE behaves correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.
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
7.3.61.1	Test purpose
The purpose of this test is to verify that the HD-FDD category NB1 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in 3GPP TS36.133 clause 7.23.
7.3.61.2	Test applicability
This test applies to all types of NB-IoT HD FDD UE release 13 and forward of UE category NB1 and higher. Applicability requires support for FGI bit 5.
7.3.61.3	Minimum conformance requirements
The requirements defined in this subclause for performing radio link monitoring are applicable for Category NB1 UE defined in Section 3.1 of 3GPP TS36.133.
The UE shall meet all applicable requirements specified in this clause under the following condition:
-	at least 1 DL subframe per radio frame of serving NB-IoT cell is available at the UE during Qout_NB-IoT and Qin_NB-IoT evaluation periods.
The UE shall estimate the downlink radio link quality and compare it to the thresholds Qout_NB-IoT and Qin_NB-IoT for the purpose of monitoring downlink radio link quality of the NB-IoT cell.
The threshold Qout_NB-IoT is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical NPDCCH transmission with transmission parameters specified in Table 7.3.61.3-1.
The threshold Qin_NB-IoT is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout_NB-IoT and shall correspond to 2% block error rate of a hypothetical NPDCCH transmission with transmission parameters specified in Table 7.3.61.3-1.
Table 7.3.61.3-1: NPDCCH transmission parameters for out-of-sync and in-sync for Category NB1 UE
	Attribute
	Out-of-sync
	In-sync

	DCI format
	Format N1
	Format N1 

	Number of information bits
	22 bits
	22 bits

	System Bandwidth
	200kHz
	200kHz

	Antenna configuration
	2x1
	2x1 

	Maximum NPDCCH Repetition level
	RmaxNote
	Rmax/4 Note

	Aggregation level
	2
	2

	DRX
	OFF
	OFF

	Deployment mode
	 In-band
	In-band

	NOTE:	Rmax is a configurable parameter defined in 3GPP TS 36.331 [5].



When DRX is used for HD-FDD Category NB1 UE 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 7.3.61.3-2 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 3GPP 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 3GPP TS 36.331 [5].
The out-of-sync and in-sync evaluations of the NB-IoT cell shall be performed as specified in 3GPP TS36.213[8], clause 4.2.1. Two successive indications from Layer 1 shall be separated by at least max([10]ms, DRX_cycle_length).
Upon start of T310 timer as specified in clause 5.3.11 in 3GPP 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 3GPP TS 36.331 [5].
Table 7.3.61.3-2: 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 (20)
	Note (40)

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

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

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



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 7.23 and A.7.3.61.
7.3.61.4	Test description
The test consists of one subtest with one NB-IOT cell (Ncell 1) and one EUTRAN cell (cell 1) configured. The test consists of four successive time periods, with time duration of T1, T2, T3 and T4 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure 7.3.61.4-1 shows the different time durations and the corresponding variation of the downlink SNR in the active cell to emulate out-of-sync state with the following testing procedure:
-	Prior to the start of the time duration T1, the UE shall be fully synchronized to nCell1
-	Starting at point A, the SNR is decreased in small steps from SNR1 to SNR2 within dT
-	At the start of the time duration T2, the UE is provided with a UL grant with NPDCCH
NOTE 1:	The UE is expected to decode the NPDCCH and complete the UL transmission during T2 according to the UL grant. The UE shall not be provisioned with any more UL grants until the start of time period T4.	Comment by Antoinette van Tricht: As notes are entirely informative, they shall not contain requirements. Their verbs should be limited to the simple indicative tense, without using auxiliaries such as shall/must.
Could you please rephrase avoiding the use of shall (highlighted within the text) or any other wording which would imply a requirement (i.e. "must", "has to", "have to" and "required to")?
-	Starting at point B, the SNR is decreased in small steps from SNR2 to SNR3 within dT
-	During T3, the SNR is kept as SNR3
NOTE 2:	The UE is expected to detect OOS and declare RLF during T3.
-	Starting at point C, the SNR is increased in small steps from SNR3 to SNR1 with dT
-	At the start of the time period T4, the UE will be provided with another UL grant with NPDCCH
NOTE 3:	The UE is not expected to decode the UL grant and conduct any UL transmission during T4, since the UE is expected to declare RLF during T3.
In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode the NPDCCH and complete the UL transmission when On-duration timer is running. Time alignment timers shall be set to "infinity" so that UL timing alignment is maintained during the test.


Figure 7.3.61.4-1: SNR variation for out-of-sync testing in DRX for NB-IoT HD-FDD out-of-sync testing for UE category NB1 configured under enhanced coverage
7.3.61.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-4 and TS 36.508 [7] clauses 8.1.3 and 8.1.4.2.
Channel Bandwidth to be tested: E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1, except for bands within band group FDD_N where 5 MHz bandwidth is used. Ncell bandwidth is as specified in Table 7.3.61.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna and without using the faders.
2.	The general test parameter settings are set up according to Table 7.3.61.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.61.4.3
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 a EUTRAN cell.
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
	
	eCell 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
	1000
	T311 is enabled

	T1
	s
	5.12
	

	dT
	s
	0.7
	

	T2
	s
	10.24
	

	dT
	s
	0.8
	

	T3
	s
	5.12
	

	dT
	s
	1.4
	

	T4
	s
	5.12
	

	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 3GPP 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 3GPP 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.
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. No more UL grants are given until start of T4.
6.	When T2 expires, the 2nd 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.
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.
9.	When T3 expires, the 3rd 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. 
10.	When dT expires the SS shall keep the SNR value corresponding to T4 as specified in Table 7.3.60.5-1. T4 starts.
11.	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 -48.2 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.
12.	After T4 expires the UE is switched off and then on. Ensure the UE is in State 2A-NB according to 3GPP TS 36.508 [7] clause 8.1.5.
13.	Repeat steps 2-12 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.61.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 and clause 8.1.4.3 using condition "Inband_Different" with the following exceptions: 
Table 7.3.61.4.3-1: Common Exception messages for E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-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.2.9-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.61.4.3-2: RRCConnectionSetup-NB: E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync with DRX for UE Category NB1 In-Band mode in enhanced coverage
	Derivation Path: 3GPP TS 36.508 [7] clause8.1.6.1,  Table 8.1.6.1-14: RRCConnectionSetup-NB

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetup-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionSetup-r13 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated-r13{
	
	
	

	srb-ToAddModList-r13 SEQUENCE (SIZE (1)) OF SEQUENCE {}
	
	
	

	mac-MainConfig CHOICE {
	MAC-MainConfig-NB-SRB
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.61.4.3-3: MAC-MainConfig-NB: E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync with DRX for UE Category NB1 In-Band mode in enhanced coverage
	Derivation Path: 3GPP TS 36.508 clause 8.1.8, Table 8.1.8.2.1.5-1: MAC-MainConfig-NB-SRB

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-NB-SRB ::= SEQUENCE {
	
	
	

	  drx-Config-r13 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	          onDurationTimer-r13
	pp1
	
	

	          drx-InactivityTimer-r13	
	pp0
	
	

	          drx-RetransmissionTimer-r13
	pp0
	
	

	          drx-Cycle-r13
	sf256
	
	

	          drx-StartOffset-r13	
	0
	
	

	          drx-ULRetransmissionTimer-r13
	pp0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



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
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3
	dT
	T4

	BWchannel
	kHz
	180

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

	NPDCCH parameters as defined in A.10.1
	
	R.29 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
	

	

	dBm/15 kHz
	Specified in Table 7.3.61.5-1a

	SNR Note 4, 5
	dB
	-5.7
	Note 6
	-10.8
	Note 7
	-18.0
	Note 8
	-5.7

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	2x1

	NOTE 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
NOTE 2:	Void.
NOTE 3:	Void.
NOTE 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 5:	The SNRs in time periods T1, T2, T3 and T4 are denoted as SNR1, SNR2, SNR3 and SNR1 respectively in figure 7.3.61.4-1.
NOTE 6:	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 7:	The Test system shall reduce its transmit power in steps of ((SNR3-SNR2) / (10*dT)) dB every 100ms until SNR3 is achieved at the end of dT.
Note 8:	The Test system shall increase its transmit power in steps of ((SNR1-SNR3) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.



Table 7.3.61.5-1a: eCell 1 specific test parameters for HD-FDD Out-of-sync radio link monitoring test with DRX for UE category NB1 In-band mode in enhanced coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T4

	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
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	-12

	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 .



Table 7.3.61.5-2: DRX-Configuration for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage
	Field
	Value
	Comment

	onDurationTimer
	pp1
	As specified in clause 6.7.3 in 3GPP TS 36.331

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	drx-StartOffset
	0
	



Table 7.3.61.5-3: TimeAlignmentTimer -Configuration for NB-IoT HD-FDD out-of-sync testing for UE category NB1 configured under enhanced coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331



The UE behaviours in each test shall be as follows:
-	The UE shall complete the NPUSCH transmission during T2 according to the received UL grant;
-	The UE shall not conduct any NPUSCH transmission during T4.
A correct event is defined as UE behaves correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.
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 3GPP TS 36.133 clause 7.23.
7.3.62.2	Test applicability
This test case applies to all types of NB-IoT HD-FDD UE release 13 and forward of UE category NB1 and higher. Applicability requires support for FGI bit 5.
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 3GPP 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 3GPP 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 3GPP 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 3GPP 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 3GPP 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 (20)
	Note (40)

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

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

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



The normative reference for this requirement is 3GPP 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 designated uplink subframes 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. During the period from time point A to time point D, the UE shall not be provisioned with any UL grant.
-	Thereafter UE switches back to downlink.


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 3GPP 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: E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1, except for bands within band group FDD_N where 5 MHz bandwidth is used. Ncell bandwidth is as specified in Table 7.3.62.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 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
	
	nCell1 1
	NB-IOT cell nCell1 is within E-UTRA cell Cell1

	CP length
	
	Normal
	

	In sync transmission parameters
(Note)
	DCI format
	
	Format N1
	As defined in 3GPP 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)
	DCI format
	
	Format N1
	As defined in 3GPP 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 3GPP 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
	4000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	4
	

	dT
	s
	1.4
	

	T2
	s
	1.84
	

	dT
	s
	1.4
	

	T3
	s
	4
	

	NOTE:	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 3GPP 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 3GPP 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
	

	

	dBm/15 kHz
	Specified in Table 7.3.62.5-2

	SNR Note 5, Note 6
	dB
	-5.7
	Note 7
	-17.4
	Note 8
	-6.3

	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
	

	
 Note2
	dBm/15 kHz
	-98

	[image: ]
	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 .



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 3GPP 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 3GPP 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 3GPP TS 36.133 clause 7.23.
7.3.63.2	Test applicability
This test case applies to all types of NB-IoT HD-FDD UE release 13 and forward of UE category NB1 and higher. Applicability requires support for FGI bit 5.
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 3GPP 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 3GPP 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 3GPP 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 3GPP 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 3GPP 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 (20)
	Note (40)

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

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

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



The normative reference for this requirement is 3GPP 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 designated uplink subframes 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. During the period from time point A to time point D, the UE shall not be provisioned with any UL grant.
Thereafter UE switches back to downlink.


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 3GPP 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: E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1, except for bands within band group FDD_N where 5 MHz bandwidth is used. Ncell bandwidth is as specified in Table 7.3.63.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 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)
	DCI format
	
	Format N1
	As defined in 3GPP 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 3GPP 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)
	DCI format
	
	Format N1
	As defined in 3GPP 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 3GPP 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
	4000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	4
	

	dT
	s
	1.4
	

	T2
	s
	1.84
	

	dT
	s
	1.4
	

	T3
	s
	4
	

	NOTE:	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 3GPP 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 3GPP 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
	

	

	dBm/15 kHz
	Specified in Table 7.3.63.5-2

	SNR Note 5, Note 6
	dB
	-2.5
	Note 7
	-14.1
	Note 8
	-3.1

	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
	

	

	dBm/15 kHz
	-98

	[image: ]
	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 .



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 3GPP 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 3GPP 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 3GPP TS 36.133 [4] section 7.23.
7.3.64.2	Test Applicability
This test case applies to all types of NB-IoT HD-FDD UE release 13 and forward of UE Category NB1 and higher.
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 3GPP 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 3GPP 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 3GPP 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
	400 ms
	200 ms

	Enhanced
	4 000 ms
	2 000 ms



The normative reference for this requirement is 3GPP 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 designated uplink subframes to transmit NPUSCH, which is received by the test equipment. By measuring the reception of the NPUSCH, detection of out of sync and in sync requirements can be measured. In the test, DRX configuration is disabled, i.e. UE tries to decode NPDCCH and to send NPUSCH during the period when On-duration timer is running. Time alignment timers shall be set to "infinity" so that UL timing alignment is maintained during the test.
The test setup in each test during time durations T1, T2, dT and T3 shall be as follows:
-	During the period from time point A to time point B, the SNR is decreasing linearly from SNR1 to SNR2.
-	During the period from time point C to time point D, the SNR is increasing linearly from SNR2 to SNR3.
-	During the period T3, the test system shall send the UE a grant to transmit in uplink. UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission. During the period from time point A to time point D, the UE shall not be provisioned with any UL grant.
-	Thereafter UE switches back to downlink.


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 3GPP 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: E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1, except for bands within band group FDD_N where 5 MHz bandwidth is used. Ncell bandwidth is as specified in Table 7.3.64.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 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)
	DCI format
	
	Format N1
	As defined in 3GPP 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)
	DCI format
	
	Format N1
	As defined in 3GPP 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
	4000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	4
	

	dT
	s
	1.4
	

	T2
	s
	1.84
	

	dT
	s
	1.4
	

	T3
	s
	4
	

	NOTE:	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 3GPP 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 3GPP 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
	

	

	dBm/15 kHz
	Specified in Table 7.3.64.5.1-2

	SNR Note 5, Note 6
	dB
	-2.5
	Note 7
	-14.1
	Note 8
	-3.1

	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.
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
	

	
Note2
	dBm/15 kHz
	-98

	

	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 .



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 3GPP 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 3GPP TS 36.133 [4] section 7.23.
7.3.65.2	Test Applicability
This test case applies to all types of NB-IoT HD-FDD UE release 13 and forward of UE Category NB1 and higher.
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 3GPP 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 3GPP 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 3GPP 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 3GPP 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 designated uplink subframes to transmit NPUSCH, which is received by the test equipment. By measuring the reception of the NPUSCH, detection of out of sync and in sync requirements can be measured. In the test, DRX configuration is disabled, i.e. UE tries to decode NPDCCH and to send NPUSCH during the period when On-duration timer is running. Time alignment timers shall be set to "infinity" so that UL timing alignment is maintained during the test.
The test setup in each test during time durations T1, T2, dT and T3 shall be as follows:
-	During the period from time point A to time point B, the SNR is decreasing linearly from SNR1 to SNR2.
-	During the period from time point C to time point D, the SNR is increasing linearly from SNR2 to SNR3.
-	During the period T3, the test system shall send the UE a grant to transmit in uplink. UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission. During the period from time point A to time point D, the UE shall not be provisioned with any UL grant.
-	Thereafter UE switches back to downlink.


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 3GPP 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:  E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1, except for bands within band group FDD_N where 5 MHz bandwidth is used. Ncell bandwidth is as specified in Table 7.3.65.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 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)
	DCI format
	
	Format N1
	As defined in 3GPP 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)
	DCI format
	
	Format N1
	As defined in 3GPP 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
	40000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	4
	

	dT
	s
	1.4
	

	T2
	s
	1.84
	

	dT
	s
	1.4
	

	T3
	s
	4
	

	NOTE:	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 3GPP 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 3GPP 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
	

	

	dBm/15 kHz
	Specified in Table 7.3.65.5.1-2

	SNR Note 5, Note 6
	dB
	-5.7
	Note 7
	-17.4
	Note 8
	-6.3

	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.
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
	

	
Note2
	dBm/15 kHz
	-98

	

	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 .



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 3GPP 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%.
7.3.66	HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 Standalone mode in Normal Coverage
7.3.66.1	Test purpose
The purpose of this test is to verify that the HD-FDD category NB1 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in clause 7.23.
7.3.66.2	Test applicability
This test case applies to all types of NB-IoT HD-FDD UE release 13 and forward of category NB1 and higher.
7.3.66.3	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 3GPP TS 36.331.
The out-of-sync and in-sync evaluations of the NB-IoT cell shall be performed as specified in clause 4.2.1 in 3GPP TS 36.213. Two successive indications from Layer 1 shall be separated by at least 10ms.
The transmitter power of the UE shall be turned off within 40ms after expiry of T310 timer as specified in clause 5.3.11 in 3GPP TS 36.331. The following table 7.3.66.3-1 defines the TEvaluate_Qout_NB-IoT and TEvaluate_Qin_NB-IoT.
Table 7.3.66.3-1 Qout and Qin Evaluation Period in non-DRX for HD-FDD Category NB1 UE
	Configured NPDCCH Rmax
	TEvaluate_Qout_NB-IoT
	TEvaluate_Qin_NB-IoT

	Rmax ≤ 64
	400 ms
	200 ms

	Rmax> 64
	4 000 ms
	2 000 ms



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 7.23.2 and A.7.3.66.
7.3.66.4	Test description
There is one NB-IoT cell (Ncell 1), which is the active cell in the test. The test consists of four successive time periods, with time duration of T1, T2, T3 and T4 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure 7.3.66.4-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state. 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 requirements can be measured. In the test, DRX configuration is disabled. 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, T3 and T4 are as follows:
-	Starting at point A, the SNR is decreased in small steps from SNR1 to SNR2 within dT
-	At the start of the time duration T2, the UE is provided with a UL grant with NPDCCH
NOTE 1:	The UE is expected to decode the NPDCCH and complete the UL transmission during T2 according to the UL grant. The UE shall not be provisioned with any more UL grants until the start of time period T4.	Comment by Antoinette van Tricht: As notes are entirely informative, they shall not contain requirements. Their verbs should be limited to the simple indicative tense, without using auxiliaries such as shall/must.
Could you please rephrase avoiding the use of shall (highlighted within the text) or any other wording which would imply a requirement (i.e. "must", "has to", "have to" and "required to")?
-	Starting at point B, the SNR is decreased in small steps from SNR2 to SNR3 within dT
-	During T3, the SNR is kept as SNR3
NOTE 2:	The UE is expected to detect OOS and declare RLF during T3.
-	Starting at point C, the SNR is increased in small steps from SNR3 to SNR1 with dT
-	At the start of the time period T4, the UE will be provided with another UL grant with NPDCCH
NOTE 3:	The UE is not expected to decode the UL grant and conduct any UL transmission during T4, since the UE is expected to declare RLF during T3.
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Figure 7.3.66.4-1: SNR variation for out-of-sync testing
7.3.66.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP 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 3GPP TS 36.508 [7] clause 8.1.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna.
2.	The general test parameter settings are set up according to Table 7.3.66.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 7.3.66.4.3.
5.	There is one 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 7.3.66.4.1-1: General test parameters for HD-FDD Radio Link Monitoring Test for out-of-sync tests without DRX for UE Category NB1 Standalone mode in normal coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

	Active cell
	
	nCell 1
	

	CP length
	
	Normal
	

	NPDCCH repetition level Rmax 
	
	8
	Other NPDCCH parameters are defined in " out-of-sync" column in Table 7.3.66.3-1

	DRX
	
	OFF
	

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

	T310 timer Note 2,3
	ms
	0
	T310 is disabled

	T311 timer Note 2,3
	ms
	3000
	T311 is enabled

	T1
	s
	2
	

	dT
	s
	0.8
	

	T2
	s
	0.4
	

	dT
	s
	0.7
	

	T3
	s
	0.5
	

	dT
	s
	1.4
	

	T4
	s
	0.4
	

	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 3GPP TS 36.331.
NOTE 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.



7.3.66.4.2	Test procedure
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.
1.	Ensure the UE is in State 2A-NB according to 3GPP TS 36.508 [7] clause 8.1.5.
2.	Set the parameters according to T1 in Table 7.3.66.5-1. 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 7.3.66.5-1.
4.	When dT expires the SS shall keep the SNR value corresponding to T2 as specified in Table 7.3.66.5-1. 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. No more UL grants are given until start of T4.
6.	When T2 expires, the 2nd time window dT starts. During dT the SS shall change the SNR towards the SNR value as specified in Table 7.3.66.5-1.
7.	When dT expires the SS shall keep the SNR value corresponding to T3 as specified in Table 7.3.66.5-1. T3 starts. 
8.	During T3 the UE is expected to detect OOS and declare RLM.
9.	When T3 expires, the 3rd time window dT starts. During dT the SS shall change the SNR towards the SNR value as specified in Table 7.3.66.5-1.
10.	When dT expires the SS shall keep the SNR value corresponding to T4 as specified in Table 7.3.66.5-1. T4 starts.
11.	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 -48.2dBm 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.
12.	After T4 expires the UE is switched off and then on. Ensure the UE is in State 2A-NB according to 3GPP TS 36.508 [7] clause 8.1.5.
13.	Repeat steps 2-12 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.66.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 8.1.6 and clause 8.1.4.3 using condition "Standalone" with the following exceptions:
Table 7.3.66.4.3-1: SystemInformationBlockType2-NB
	Derivation Path: 3GPP TS 36.331 clause 8.1.4.3.3, Table 8.1.4.3.3-1 SystemInformationBlockType2-NB1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2-NB-r13 ::= SEQUENCE {
	
	
	

	  ue-TimersAndConstants-r13 SEQUENCE {
	
	
	

	    t310-r13
	ms0
	
	

	    n310-r13
	n1
	
	

	    t311-r13
	ms3000
	
	

	    n311-r13
	n1
	
	

	  }
	
	
	

	}
	
	
	


7.3.66.5	Test requirement
Table A.7.3.66.5-1: Ncell1 specific test parameters for HD-FDD Radio Link Monitoring Test for out-of-sync without DRX for UE Category NB1 Standalone mode in normal coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3
	dT
	T4

	NB-IoT Channel Bandwidth (BWchannel)
	kHz
	180

	OCNG Pattern as defined in D.3 Note 1 
	
	NOP.3 FDD

	NPDCCH parameters as defined in A.10.1
	
	R.33  HD-FDD

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	OCNG_RA Note 1
	dB
	

	OCNG_RB Note 1 
	dB
	

	

	dBm/15 KHz
	-98

	SNR Note 4,5
	-
	-2.5
	Note 6
	-8.5
	Note 7
	-14.7
	Note 8
	-2.5

	Propagation Condition 
	-
	AWGN

	Antenna Configuration
	-
	2x1

	NOTE 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
NOTE 2:	Void
NOTE 3:	Void
NOTE 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 5:	The SNRs in time periods T1, T2, T3 and T4 are denoted as SNR1, SNR2, SNR3 and SNR1 respectively in figure 7.3.66.4-1.
NOTE 6:	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 7:	The Test system shall reduce its transmit power in steps of ((SNR3-SNR2) / (10*dT)) dB every 100ms until SNR3 is achieved at the end of dT.
NOTE 8:	The Test system shall increase its transmit power in steps of ((SNR1-SNR3) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.



The UE behaviours in each test shall be as follows:
-	The UE shall complete the NPUSCH transmission during T2 according to the received UL grant;
-	The UE shall not conduct any NPUSCH transmission during T4
A correct event is defined as UE behaves correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.
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
7.3.67.1	Test purpose
The purpose of this test is to verify that the HD-FDD category NB1 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in clause 7.23.
7.3.67.2	Test applicability
This test case applies to all types of NB-IoT HD-FDD UE release 13 and forward of category NB1 and higher.
7.3.67.3	Minimum conformance requirements
Same requirement as in 7.3.66.3.
7.3.67.4	Test description
There is one NB-IoT cell (Ncell 1), which is the active cell, and one E-UTRA cell in the test. The test consists of four successive time periods, with time duration of T1, T2, T3 and T4 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure 7.3.67.4-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state. 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 requirements can be measured. In the test, DRX configuration is disabled. 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, T3 and T4 are as follows:
-	Starting at point A, the SNR is decreased in small steps from SNR1 to SNR2 within dT
-	At the start of the time duration T2, the UE is provided with a UL grant with NPDCCH
NOTE 1:	The UE is expected to decode the NPDCCH and complete the UL transmission during T2 according to the UL grant. The UE shall not be provisioned with any more UL grants until the start of time period T4.	Comment by Antoinette van Tricht: As notes are entirely informative, they shall not contain requirements. Their verbs should be limited to the simple indicative tense, without using auxiliaries such as shall/must.
Could you please rephrase avoiding the use of shall (highlighted within the text) or any other wording which would imply a requirement (i.e. "must", "has to", "have to" and "required to")?
-	Starting at point B, the SNR is decreased in small steps from SNR2 to SNR3 within dT
-	During T3, the SNR is kept as SNR3
NOTE 2:	The UE is expected to detect OOS and declare RLF during T3.
-	Starting at point C, the SNR is increased in small steps from SNR3 to SNR1 with dT
-	At the start of the time period T4, the UE will be provided with another UL grant with NPDCCH
NOTE 3:	The UE is not expected to decode the UL grant and conduct any UL transmission during T4, since the UE is expected to declare RLF during T3.
T1
SNR1
SNR2
A
B
Qout
Qin
SNR3
C
D
T2
T3
T4
dT
dT
dT

Figure 7.3.67.4-1: SNR variation for in-sync testing with DRX
7.3.67.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP 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: E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1, except for bands within band group FDD_N where 5 MHz bandwidth is used. Ncell bandwidth is as specified in Table 7.3.67.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.10 using only main Tx/Rx antenna and without faders.
2.	The general test parameter settings are set up according to Table 7.3.67.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 7.3.67.4.3.
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 a EUTRAN cell.
Table 7.3.67.4.1-1: General test parameters for HD-FDD Radio Link Monitoring Test for out-of-sync tests without DRX for UE Category NB1 Guard band mode in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Guardband
	

	Active cell
	
	nCell 1
	

	CP length
	
	Normal
	

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

	NPDCCH repetition level Rmax 
	
	16
	Other NPDCCH parameters are defined in " out-of-sync" column in Table 7.3.66.3-1

	DRX
	
	OFF
	

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

	T310 timer Note 2
	ms
	0
	T310 is disabled

	T311 timer Note 2
	ms
	3000
	T311 is enabled

	T1
	s
	2
	

	dT
	s
	0.7
	

	T2
	s
	0.4
	

	dT
	s
	0.8
	

	T3
	s
	0.5
	

	dT
	s
	1.4
	

	T4
	s
	0.4
	

	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 3GPP TS 36.331.
NOTE 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.



7.3.67.4.2	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 3GPP TS 36.508 [7] clause 8.1.5.
2.	Set the parameters according to T1 in Table 7.3.67.5-1. 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 7.3.67.5-1.
4.	When dT expires the SS shall keep the SNR value corresponding to T2 as specified in Table 7.3.67.5-1. 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. No more UL grants are given until start of T4.
6.	When T2 expires, the 2nd time window dT starts. During dT the SS shall change the SNR towards the SNR value as specified in Table 7.3.67.5-1.
7.	When dT expires the SS shall keep the SNR value corresponding to T3 as specified in Table 7.3.67.5-1. T3 starts. 
8.	During T3 the UE is expected to detect OOS and declare RLM.
9.	When T3 expires, the 3rd time window dT starts. During dT the SS shall change the SNR towards the SNR value as specified in Table 7.3.67.5-1.
10.	When dT expires the SS shall keep the SNR value corresponding to T4 as specified in Table 7.3.67.5-1. T4 starts.
11.	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 -48.2dBm 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.
12.	After T4 expires the UE is switched off and then on. Ensure the UE is in State 2A-NB according to 3GPP TS 36.508 [7] clause 8.1.5.
13.	Repeat steps 2-12 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.67.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 8.1.6 and clause 8.1.4.3 using condition "Guardband" with the following exceptions:
Table 7.3.67.4.3-1: SystemInformationBlockType2-NB
	Derivation Path: 3GPP TS 36.331 clause 8.1.4.3.3, Table 8.1.4.3.3-1 SystemInformationBlockType2-NB1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2-NB-r13 ::= SEQUENCE {
	
	
	

	  ue-TimersAndConstants-r13 SEQUENCE {
	
	
	

	    t310-r13
	ms0
	
	

	    n310-r13
	n1
	
	

	    t311-r13
	ms3000
	
	

	    n311-r13
	n1
	
	

	  }
	
	
	

	}
	
	
	



7.3.67.5	Test requirement
Table 7.3.67.5-1: Ncell 1 specific test parameters for  HD-FDD Radio Link Monitoring Test for out-of-sync without DRX for UE Category NB1 Guard band mode in enhanced coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3
	dT
	T4


	BWchannel
	kHz
	180

	PRB location within eCell
	-
	eCell 1 BWchannel 5MHz: 25
eCell 1 BWchannel 10MHz: 50

	NPDCCH parameters as defined in A.10.1
	
	R.37 HD-FDD

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	OCNG_RA Note 1
	dB
	

	OCNG_RB Note 1 
	dB
	

	

	dBm/15 KHz
	Specified in Table 7.3.67.5-2

	SNR Note 4,5
	-
	-5.7
	Note 6
	-10.8
	Note 7
	-18.0
	Note 8
	-5.7

	Propagation Condition 
	-
	AWGN

	Antenna Configuration
	-
	2x1

	NOTE 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
NOTE 2:	Void
NOTE 3:	Void
NOTE 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 5:	The SNR in time periods T1, T2, T3 and T4 is denoted as SNR1, SNR2, SNR3 and SNR1 respectively in figure 7.3.67.4-1.
NOTE 6:	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 7:	The Test system shall reduce its transmit power in steps of ((SNR3-SNR2) / (10*dT)) dB every 100ms until SNR3 is achieved at the end of dT.
NOTE 8:	The Test system shall increase its transmit power in steps of ((SNR1-SNR3) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.



Table 7.3.67.5-2: Cell 1 specific test parameters for HD-FDD out-of-sync radio link monitoring test without DRX for UE category NB1 Guard band mode in enhanced coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T4

	BWchannel
	MHz
	5 or 10

	NOCNG Pattern
	-
	BWchannel 5MHz: NOP.5 FDD
BWchannel 10MHz: NOP.2 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
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	-12

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	2x1

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

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



The UE behaviours in each test shall be as follows:
-	The UE shall complete the NPUSCH transmission during T2 according to the received UL grant;
-	The UE shall not conduct any NPUSCH transmission during T4
A correct event is defined as UE behaves correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.
7.3.68	
7.3.69	E-UTRAN HD-FDD Early Out-of-sync reporting Test for CE UE in CEMode A
Editor's note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	Minimum conformance requirements contain square brackets (RAN4 dependant)
7.3.69.1	Test purpose
The purpose of this test is to verify that the HD-FDD CE UE configured in CEModeA properly detects an early out of sync event and makes correct reporting of it for the purpose of monitoring the downlink radio link quality of the PCell in CEModeA. This test will partly verify the E-UTRAN FDD radio link monitoring requirements for Cat-M1 UE defined in clause 7.19 in 36.133[4].
7.3.69.2	Test applicability
This test applies to all types of E-UTRA HD-FDD CE UE, including both BL and non-BL CE UEs.
7.3.69.3	Minimum conformance requirements
Editor's note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The UE category CAT-M1 applicability of the requirements for performing radio link monitoring is defined in Section 3.6 of 3GPP TS 36.133[4].
UE configured with rlm-ReportConfig has to
-	Estimate the downlink radio link quality and compare it to the thresholds Q E1_out_CatM1 and Q E2_in_CatM1 for the purpose of monitoring downlink radio link quality of the PCell.
The threshold QE1_out_CatM1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to [10]% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.2-2.
The threshold QE2_in_CatM1 is defined as the level at which the downlink radio link quality can be significantly more reliably received than at QE1_out_CatM1 and shall correspond to [2]% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.2-2.
Table 7.19.2-2: M-PDCCH transmission parameters for event E1 and
event E2 for UE category M1 with CE mode A
	Attribute
	Event E1
	Event E2

	DCI format
	6-1A
	6-1A

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	Maximum M-PDCCH repetition level 
	Rmax/[2] Note1
	Rmax/[8] Note1

	Aggregation level (ECCE)
	L'max-[1]Note2
	L'max-[2]Note2

	M-PDCCH Transmission type
	Distributed
	Distributed

	NOTE 1:	Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 3GPP TS 36.331 and Rmax ≥ 2 to trigger Event E1 and Rmax ≥ 8 to trigger Event E2.
NOTE 2:	L'max-1 and L'max-2 is derived from the configurable parameter numberPRB-Pairs defined in 3GPP TS 36.331. L'max-1 is 16, 8 and 4, if numberPRB-Pairs is 6, 4 and 2, respectively. L'max-2 is the aggregation level one level below L'max-1, and L'max-2 is 8, 4 and 2, if numberPRB-Pairs is 6, 4 and 2, respectively.



When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_CatM1 period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in 3GPP TS 36.331 [2].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_CatM1 period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within TEvaluate_Qin_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in 3GPP TS 36.331 [2].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. Two successive indications from Layer 1 shall be separated by at least max(10ms, rmax*G).
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 3GPP TS 36.331 [2].
TEvaluate_Qout_CatM1 = 5*rmax*G ms and TEvaluate_Qin_CatM1 = 5*rmax*G ms, provided the below conditions are met, where rmax*G is MPDCCH monitoring cycle length and parameters rmax and G are as specified in [3]:
rmax*G ≥ 80 ms, and
G>1, and
UE is not receiving PDSCH,
otherwise TEvaluate_Qout_CatM1 = 400 ms and TEvaluate_Qin_CatM1 = 200 ms.
A UE configured with rlm-ReportConfig has to additionally meet the following requirements
-	When the downlink radio link quality of the PCell estimated over the last Qout_CatM1 evaluation period becomes worse than the threshold QE1_out_CatM1, Layer 1 of the UE shall trigger event E1 and send a report to the higher layers within Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the E1 event indications as specified in 3GPP TS 36.331 [2].
-	When the downlink radio link quality of the PCell estimated over the last Qin_CatM1 period becomes better than the threshold QE2_in_CatM1, Layer 1 of the UE shall trigger event E2 and send a report to the higher layers within Qin_CatM1 evaluation period. A L3 filter shall be applied to the event E2 indications as specified in 3GPP TS 36.331 [2]. The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.19.3.1 and A.7.3.69.
7.3.69.4	Test description
There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.69.-1 shows the variation of the downlink SNR in the active cell to emulate early out-of-sync and early in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. 
In the test, the RRC parameter numberPRB-Pairs is set to 6 and the RRC parameter mPDCCH-NumRepetition is set to 8. In addition, the UE is configured with rlm-ReportConfig. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.
[image: ]
Figure 7.3.69.4-1: SNR variation for early out-of-sync testing
7.3.69.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in 3GPP TS 36.508 [7] clause 4.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.52.4-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.52.4.3
5.	There is one cell specified in this test. Cell 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 7.3.69.4.1-1: General test parameters for E-UTRAN HD-FDD Early
out-of-sync testing for CE UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length	
	
	Normal
	

	Early Out of sync transmission parameters (Note)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.12 in 3GPP TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Early Out of sync threshold Q E1_out_CatM1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-2 respectively. 

	
	M-PDCCH aggregation level
	eCCE
	[8]
	

	
	M-PDCCH repetition level
	
	4
	

	
	A, B
	
	-3
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	2
	

	T2
	s
	0.8
	

	T3
	s
	1.8
	

	NOTE:	MPDCCH corresponding to the early out of sync transmission parameters need not be included in the Reference Measurement Channel.



7.3.69.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1.
1.	Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to 3GPP TS 36.508 [7] clause 7.2A.3AA.
2.	SS sends a RRC Reconfiguration message configuring M-PDCCH aggregation level and M-PDCCH repetition level as defined in Table 7.3.69.4.1-1 and configuration to detect early-out-of-sync. UE successfully responds with RRC Reconfiguration Complete message.  
3.	Set the parameters according to T1 in Table 7.3.69.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.
4.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.69.5-1. T2 starts.
5.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.69.5-1. T3 starts.
6.	If UE transmits UEAssistanceInformation indicating detection of the early-out-of-sync within Qout_CatM1 time period, then the number of successful tests is increased by one. Otherwise the number of failed tests is increased by one.
7.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.69.5-1.
8.	If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF-CE with CEModeA activated according to 3GPP TS 36.508 [7] clause 7.2A.3AA.
9.	Repeat steps 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.69.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:
Table 7.3.69.4.3-1: Common Exception messages for E-UTRAN HD-FDD
Early out-of-sync testing for CE UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1
Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	



Table 7.3.69.4.3-2: EPDCCH-Config-r11-DEFAULT: Additional E-UTRAN HD-FDD
Early out-of-sync testing for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-2B EPDCCH-Config-r11-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	EPDCCH-Config-r11 ::= SEQUENCE{
	
	
	

	  config-r11{
	
	
	

	    setup SEQUENCE {
	
	
	

	      setConfigToAddModList-r11 SEQUENCE {
	1 entry
	
	

	        numberPRB-Pairs-v1310 CHOICE{
	
	
	

	          setup
	n6
	
	

	        }
	
	
	

	        mpdcch-config-r13 CHOICE {
	
	
	

	          setup SEQUENCE {
	
	
	

	            csi-NumRepetitionCE-r13
	v4
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	 on
	
	

	            mpdcch-StartSF-UESS-r13 CHOICE {
	
	
	

	              fdd-r13
	v1
	
	

	            }
	
	
	

	            mpdcch-NumRepetition-r13
	r8
	
	

	            mpdcch-Narrowband-r13
	1
	Narrowband index 0
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.69.4.3-3: otherConfig: Additional E-UTRAN HD-FDD Early
out-of-sync testing for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508 Table 4.6.3-29

	Information Element
	Value/remark
	Comment
	Condition

	OtherConfig-r9 ::= SEQUENCE {
	
	
	

	  reportProximityConfig-r9 ::= SEQUENCE {
	
	
	

	    rlm-ReportConfig-r14 CHOICE {
	
	
	

	      Setup SEQUENCE{
	
	
	

	        rlmReportTimer-r14
	s0
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.69.4.3-4: UEAssistanceInformation: Additional E-UTRAN HD-FDD Early out-of-sync testing for CE UE in CEModeA
	Derivation Path: 3GPP TS 36.508, Table 4.6.1-26

	Information Element
	Value/remark
	Comment
	Condition

	UEAssistanceInformation-r11 ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      UEAssistanceInformation-r11-IEs SEQUENCE { 
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          rlm-Report-r14 SEQUENCE {
	
	
	

	          rlm-Event-r14
	earlyOutOfSync
	
	

	          }
	
	
	

	        }
	
	
	

	      }  
	
	
	

	    } 
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.69.5	Test requirement
Tables 7.3.69.4.1-1 and 7.3.69.5-1 define the primary level settings including test tolerances.
Table 7.3.69.5-1: E-UTRAN HD-FDD Early out-of-sync testing for CE UE in CEModeA
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	MPDCCH parameters as defined in A.3.1.3.1
	
	R.7 HD-FDD

	OCNG Pattern defined in A.3.2.1.21 (FDD) 
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 5
	dB
	0.1
	-6.8
	-15.8

	Propagation condition
	
	ETU 30Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	NOTE 1:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 2:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
NOTE 3:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 5:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure A.7.3.69.1-1.



The UE shall compare the downlink radio link quality of the PCell over the last Qout_CatM1 evaluation, which is defined in 7.19.3.1, with the threshold QE1_out_CatM. When the estimated quality becomes worse than the threshold starting from time point B, Layer 1 of the UE shall trigger event E1 and send a report to the higher layers within Qout_CatM1 evaluation period.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.
7.3.70 to 7.3.87 Void
7.3.88	TDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in normal coverage
7.3.88.1	Test purpose
The purpose of this test is to verify that the TDD category NB1 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell. This test will partly verify the NB-IoT TDD radio link monitoring requirements in clause TS36.133 clause 7.23.
7.3.88.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 15 and forward of UE Category NB1 and NB2.   Applicability requires support for FGI bit 5.
7.3.88.3	Minimum conformance requirements
Same minimum conformance requirements as defined in 7.3.60.3.
7.3.88.4	Test description
Same test description as defined in 7.3.60.4
7.3.88.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-4 and TS 36.508 [7] clauses 8.1.3 and 8.1.4.2.
Channel Bandwidth to be tested: E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1. Ncell bandwidth is as specified in Table 7.3.88.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna and without using the faders.
2.	The general test parameter settings are set up according to Table 7.3.88.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.88.4.3
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 a EUTRAN cell.
Table 7.3.88.4.1-1: General test parameters for TDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in normal coverage
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	nCell 1
	

	Neighbour cell
	
	eCell 1
	

	CP length
	
	Normal
	

	Deployment Mode
	
	In-band
	

	NPDCCH transmission parameters Rmax 
	
	8
	Other NPDCCH parameters are defined in " out-of-sync" column in Table 7.3.60.3-1  

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-2 in 3GPP TS 36.211 [16]

	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
	1000
	T311 is enabled

	T1
	s
	5.12
	

	dT
	S
	0.8
	

	T2
	s
	10.24
	

	dT
	S
	0.7
	

	T3
	s
	5.12
	

	dT
	S
	1.4
	

	T4
	s
	5.12
	

	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 3GPP TS 36.331 [2].
NOTE 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.



7.3.88.4.2	Test procedure
Same test procedure as in clause 7.3.60.4.2.
7.3.88.4.3	Message contents
Same message contents as in clause 7.3.60.4.3.
7.3.88.5	Test requirement
Table 7.3.88.5-1: nCell specific test parameters for TDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in normal coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3
	dT
	T4

	BWchannel
	kHz
	180

	PRB location within eCell
	
	eCell 1 BWchannel 10MHz: 30

	NPDCCH parameters as defined in A.3.1.5.7
	
	R.15 NB-TDD

	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
	

	

	dBm/15 kHz
	Specified in Table 7.3.88.5-1a

	SNR Note 4, 5
	dB
	-2.5
	Note 6
	-8.5
	Note 7
	-14.7
	Note 8
	-2.5

	Propagation condition
	
	AWGN

	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:	Void
NOTE 3:	Void
NOTE 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 5:	The SNRs in time periods T1, T2, T3 and T4 are denoted as SNR1, SNR2, SNR3 and SNR1 respectively in figure A.7.3.88.1-1.
NOTE 6:	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 7:	The Test system shall reduce its transmit power in steps of ((SNR3-SNR2) / (10*dT)) dB every 100ms until SNR3 is achieved at the end of dT.
NOTE 8:	The Test system shall increase its transmit power in steps of ((SNR1-SNR3) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.



Table 7.3.88.5-1a: eCell 1 specific test parameters for TDD Out-of-sync radio link monitoring test in DRX for UE category NB1 In-band mode in normal coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T4

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	BWchannel 10MHz: NOP.1 TDD

	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
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	-12

	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 .



Table 7.3.88.5-2: DRX-Configuration for TDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in normal coverage
	Field
	Value
	Comment

	onDurationTimer
	pp1
	As specified in clause 6.7.3 in 3GPP TS 36.331 [2]

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	drx-StartOffset
	0
	



Table 7.3.88.5-3: TimeAlignmentTimer -Configuration for NB-IoT TDD out-of-sync testing for UE category NB1 In-band mode in normal coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331 [2]



The UE behaviours in each test shall be as follows:
-	The UE shall complete the NPUSCH transmission during T2 according to the received UL grant;
-	The UE shall not conduct any NPUSCH transmission during T4
A correct event is defined as UE behaves correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.
7.3.89	TDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage
7.3.89.1	Test purpose
The purpose of this test is to verify that the TDD category NB1 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell. This test will partly verify the NB-IoT TDD radio link monitoring requirements in clause TS36.133 clause 7.23.
7.3.89.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 15 and forward of UE Category NB1 and NB2.   Applicability requires support for FGI bit 5.
7.3.89.3	Minimum conformance requirements
Same minimum conformance requirements as defined in 7.3.61.3.
7.3.89.4	Test description
Same test description as defined in 7.3.61.4.
7.3.89.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-4 and TS 36.508 [7] clauses 8.1.3 and 8.1.4.2.
Channel Bandwidth to be tested: E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1. Ncell bandwidth is as specified in Table 7.3.89.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna and without using the faders.
2.	The general test parameter settings are set up according to Table 7.3.89.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.89.4.3
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 a EUTRAN cell.
Table 7.3.89.4.1-1: General test parameters for TDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	nCell 1
	

	Neighbour cell
	
	eCell 1
	

	CP length
	
	Normal
	

	Deployment Mode
	
	In-band
	

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

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-2 in 3GPP TS 36.211 [16]

	DRX cycle 
	ms
	256
	See Table 7.3.89.5-2

	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
	1000
	T311 is enabled

	T1
	s
	5.12
	

	dT
	s
	0.7
	

	T2
	s
	10.24
	

	dT
	s
	0.8
	

	T3
	s
	5.12
	

	dT
	s
	1.4
	

	T4
	s
	5.12
	

	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 3GPP TS 36.331 [2].
NOTE 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.



7.3.89.4.2	Test procedure
Same test procedure as in clause 7.3.61.4.2.
7.3.89.4.3	Message contents
Same message contents as in clause 7.3.61.4.3.
7.3.89.5	Test requirement
Table 7.3.89.5-1: nCell specific test parameters for TDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3
	dT
	T4

	BWchannel
	kHz
	180

	PRB location within eCell
	
	eCell 1 BWchannel 10MHz: 30

	NPDCCH parameters as defined in A.3.1.5.7
	
	R.15 NB-TDD

	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
	

	

	dBm/15 kHz
	Specified in Table 7.3.89.5-1A

	SNR Note 4, 5
	dB
	-5.7
	Note 6
	-10.8
	Note 7
	-18.0
	Note 8
	-5.7

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	2x1

	NOTE 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
NOTE 2:	Void
NOTE 3:	Void
NOTE 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 5:	The SNRs in time periods T1, T2, T3 and T4 are denoted as SNR1, SNR2, SNR3 and SNR1 respectively in figure A.7.3.89.1-1.
NOTE 6:	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 7:	The Test system shall reduce its transmit power in steps of ((SNR3-SNR2) / (10*dT)) dB every 100ms until SNR3 is achieved at the end of dT.
NOTE 8:	The Test system shall increase its transmit power in steps of ((SNR1-SNR3) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.



Table 7.3.89.5-1a: eCell 1 specific test parameters for TDD Out-of-sync radio link monitoring test in DRX for UE category NB1 In-band mode in enhanced coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T4

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	BWchannel 10MHz: NOP.1 TDD

	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
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	-12

	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 .



Table 7.3.89.5-2: DRX-Configuration for TDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage
	Field
	Value
	Comment

	onDurationTimer
	pp1
	As specified in clause 6.7.3 in 3GPP TS 36.331 [2]

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	drx-StartOffset
	0
	



Table 7.3.89.5-3: TimeAlignmentTimer -Configuration for TDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in 3GPP TS 36.331 [2]



The UE behaviours in each test shall be as follows:
-	The UE shall complete the NPUSCH transmission during T2 according to the received UL grant;
-	The UE shall not conduct any NPUSCH transmission during T4.
A correct event is defined as UE behaves correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.
7.3.90	TDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 In-Band mode in Normal Coverage
7.3.90.1	Test purpose
The purpose of this test is to verify that the TDD 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 TDD radio link monitoring requirements in 3GPP TS 36.133 clause 7.23.
7.3.90.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 15 and forward of UE Category NB1 and NB2.   Applicability requires support for FGI bit 5.
7.3.90.3	Minimum conformance requirements
Same minimum conformance requirements as defined in 7.3.63.3.
7.3.90.4	Test description
Same test description as defined in 7.3.63.4.
7.3.90.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP 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: E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1, except for bands within band group FDD_N where 5 MHz bandwidth is used. Ncell bandwidth is as specified in Table 7.3.90.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna and without using the faders.
2.	The general test parameter settings are set up according to Table 7.3.90.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 7.3.90.4.3.
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 7.3.90.4.1-1: General test parameters for TDD 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 eCell1

	CP length
	
	Normal
	

	In sync transmission parameters
(Note)
	DCI format
	
	Format N1
	As defined in 3GPP TS 36.212 [21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	In sync threshold Qin_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in 3GPP 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)
	DCI format
	
	Format N1
	As defined in 3GPP TS 36.212 [21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	Out of sync threshold Qout_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in 3GPP 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
	

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

	DRX cycle
	ms
	256
	See Table 7.3.90.5-3

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

	T310 timer
	ms
	4000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	4
	

	dT
	s
	1.4
	

	T2
	s
	2.12
	

	dT
	s
	1.4
	

	T3
	s
	4
	

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



7.3.90.4.2	Test procedure
Same test procedure as in clause 7.3.63.4.2.
7.3.90.4.3	Message contents
Same message contents as in clause 7.3.63.4.3.
7.3.90.5	Test requirement
Table 7.3.90.5-1: nCell 1 specific test parameters for TDD 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 eCell
	-
	eCell 1 BWchannel 10MHz: 30

	NPDCCH parameters defined in A.3.1.5.7
	
	R.15 NB-TDD

	Ratio of NPDSCH to NRS EPRE
	
	-3

	NPDCCH_RA
	dB
	-3

	NPDCCH_RB
	dB
	-3

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	Specified in Table A.7.3.90.1-3

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

	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 3GPP TS 36.133[4] figure A.7.3.90.1-1.
NOTE 7:	The Test system shall reduce its transmit power in steps of (((SNR2-SNR1) / (10*dT)) dB every 100ms till 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 till SNR1 is achieved at the end of dT.



Table 7.3.90.5-2: eCell 1 specific test parameters for TDD in-sync radio link monitoring test with DRX for UE category NB1 In-Band mode in normal coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T3

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	BWchannel 10MHz: NOP.1 TDD

	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
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	4

	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 .



Table 7.3.90.5-3: DRX-Configuration for E-UTRAN TDD 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 3GPP TS 36.331 [2]

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	longDRX-CycleStartOffset
	Sf256
	

	shortDRX
	disable
	



Table 7.3.90.5-4: TimeAlignmentTimer -Configuration for E-UTRAN TDD 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 3GPP TS 36.331 [2]



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%.
7.3.91	TDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 In-Band mode in Enhanced Coverage
7.3.91.1	Test purpose
The purpose of this test is to verify that the TDD 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 TDD radio link monitoring requirements in 3GPP TS 36.133 clause 7.23.
7.3.91.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 15 and forward of UE Category NB1 and NB2.   Applicability requires support for FGI bit 5.
7.3.91.3	Minimum conformance requirements
Same minimum conformance requirements as defined in 7.3.62.3.
7.3.91.4	Test description
Same test description as defined in 7.3.62.4.
7.3.91.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP 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 8.1.3.1 and 8.1.4.2.
Channel Bandwidth to be tested: E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1. Ncell bandwidth is as specified in Table 7.3.91.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna and without using the faders.
2.	The general test parameter settings are set up according to Table 7.3.91.4.1-1.
3.	Propagation conditions are set according to Annex B clauses B.0.
4.	Message contents are defined in clause 7.3.91.4.3
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 a EUTRAN cell.
Table 7.3.91.4.1-1: General test parameters for TDD 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 eCell1

	CP length
	
	Normal
	

	In sync transmission parameters
(Note)
	DCI format
	
	Format N1
	As defined in 3GPP TS 36.212 [21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	In sync threshold Qin_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in 3GPP TS 36.133[4] 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)
	DCI format
	
	Format N1
	As defined in 3GPP TS 36.212 [21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	Out of sync threshold Qout_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in 3GPP 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
	

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

	DRX cycle
	ms
	256
	See Table 7.3.91.5-3

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

	T310 timer
	ms
	4000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	4
	

	dT
	s
	1.4
	

	T2
	s
	2.12
	

	dT
	s
	1.4
	

	T3
	s
	4
	

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



7.3.91.4.2	Test procedure
Same test procedure as in clause 7.3.62.4.2.
7.3.91.4.3	Message contents
Same message contents as in clause 7.3.62.4.3.
7.3.91.5	Test requirement
Table 7.3.91.5-1: nCell 1 specific test parameters for TDD 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 eCell
	-
	eCell 1 BWchannel 10MHz: 30

	NPDCCH parameters defined in A.3.1.5.7
	
	R.15 NB-TDD

	Ratio of NPDSCH to NRS EPRE
	
	-3

	NPDCCH_RA
	dB
	-3

	NPDCCH_RB
	dB
	-3

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	Specified in Table A.7.3.91.1-3

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

	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 3GPP TS 36.133[4] figure A.7.3.91.1-1.
NOTE 7:	The Test system shall reduce its transmit power in steps of (((SNR2-SNR1) / (10*dT)) dB every 100ms till 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 till SNR1 is achieved at the end of dT.



Table 7.3.91.5-2: eCell 1 specific test parameters for TDD in-sync radio link monitoring test with DRX for UE category NB1 In-Band mode in enhanced coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T3

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	BWchannel 10MHz: NOP.1 TDD

	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
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	-12

	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 .



Table 7.3.91.5-3: DRX-Configuration for E-UTRAN TDD in-sync tests with DRX for UE category NB1 In-Band mode in enhanced coverage
	Field
	Value
	Comment

	onDurationTimer
	pp1
	As specified in clause 6.3.2 in 3GPP TS 36.331 [2]

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	longDRX-CycleStartOffset
	Sf256
	

	shortDRX
	disable
	



Table 7.3.91.5-4: TimeAlignmentTimer -Configuration for E-UTRAN TDD 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 3GPP TS 36.331 [2]



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%.
7.3.92	TDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in Normal Coverage
7.3.92.1	Test purpose
The purpose of this test is to verify that the TDD 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 TDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.23.
7.3.92.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 15 and forward of UE Category NB1 and NB2.
7.3.92.3	Minimum conformance requirements
Same minimum conformance requirements as defined in 7.3.64.3.
7.3.92.4	Test description
Same test description as defined in 7.3.64.4.
7.3.92.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP 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: E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1, except for bands within band group FDD_N where 5 MHz bandwidth is used. Ncell bandwidth is as specified in Table 7.3.64.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 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 7.3.92.4.1-1: General test parameters for TDD 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)
	DCI format
	
	Format N1
	As defined in 3GPP TS 36.212 [21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	In sync threshold Qin_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in 3GPP 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)
	DCI format
	
	Format N1
	As defined in 3GPP TS 36.212 [21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	Out of sync threshold Qout_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in 3GPP 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
	

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

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

	T310 timer
	ms
	4000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	4
	

	dT
	s
	1.4
	

	T2
	s
	2.12
	

	dT
	s
	1.4
	

	T3
	s
	4
	

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



7.3.92.4.2	Test procedure
Same test procedure as in clause 7.3.64.4.2.
7.3.92.4.3	Message contents
Same message contents as in clause 7.3.64.4.3.
7.3.92.5	Test requirement
Table 7.3.92.5-1: nCell 1 specific test parameters for TDD 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 10MHz: 30

	NPDCCH parameters defined in A.3.1.5.7
	
	R.15 NB-TDD

	NPDSCH_RA
	
	-3

	NPDSCH_RB
	
	-3

	NPDCCH_RA
	dB
	-3

	NPDCCH_RB
	dB
	-3

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	Specified in Table A.7.3.92.1-3

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

	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 3GPP TS 36.133[4] figure A.7.3.92.1-1.
NOTE 7:	The Test system shall reduce its transmit power in steps of (((SNR2-SNR1) / (10*dT)) dB every 100ms till 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 till SNR1 is achieved at the end of dT.



Table 7.3.92.5-2: eCell 1 specific test parameters for TDD 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
	10

	NOCNG Pattern
	-
	BWchannel 10MHz: NOP.1 TDD

	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
	

	
Note2
	dBm/15 kHz
	-98

	

	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 .



Table 7.3.92.5-3: TimeAlignmentTimer -Configuration for E-UTRAN TDD 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 3GPP TS 36.331 [2]



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%.
7.3.93	TDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in Enhanced Coverage
7.3.93.1	Test purpose
The purpose of this test is to verify that the TDD 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 TDD radio link monitoring requirements in 3GPP TS 36.133 [4] section 7.23.
7.3.93.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 15 and forward of UE Category NB1 and NB2.
7.3.93.3	Minimum conformance requirements
Same minimum conformance requirements as defined in 7.3.65.3.
7.3.93.4	Test description
Same test description as defined in 7.3.65.4.
7.3.93.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP 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:  E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1, except for bands within band group FDD_N where 5 MHz bandwidth is used. Ncell bandwidth is as specified in Table 7.3.93.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A figure A.10 without faders using only main Tx/Rx antenna.
2.	The general test parameter settings for the different subtests are set up according to Table 7.3.93.4.1-1 and 7.3.93.5.1-3.
3.	Propagation conditions are set according to Annex B clause B.2
4.	Message contents are defined in clause 7.3.93.4.3
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 7.3.93.4.1-1: General test parameters for TDD 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)
	DCI format
	
	Format N1
	As defined in 3GPP TS 36.212 [21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	In sync threshold Qin_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in 3GPP TS 36.133[4] 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)
	DCI format
	
	Format N1
	As defined in 3GPP TS 36.212 [21]

	
	Number of OFDM symbols for legacy control channels
	
	3
	Out of sync threshold Qout_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in 3GPP 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
	

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

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

	T310 timer
	ms
	4000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	4
	

	dT
	s
	1.4
	

	T2
	s
	2.12
	

	dT
	s
	1.4
	

	T3
	s
	4
	

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



7.3.93.4.2	Test procedure
Same test procedure as in clause 7.3.65.4.2.
7.3.93.4.3	Message contents
Same message contents as in clause 7.3.65.4.3.
7.3.93.5	Test requirement
Table 7.3.93.5-1: nCell 1 specific test parameters for TDD 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 10MHz: 30

	NPDCCH parameters defined in A.3.1.5.7
	
	R.15 NB-TDD

	NPDSCH_RA
	
	-3

	NPDSCH_RB
	
	-3

	NPDCCH_RA
	dB
	-3

	NPDCCH_RB
	dB
	-3

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	Specified in Table A.7.3.93.1-3

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

	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 3GPP TS 36.133[4] figure A.7.3.93.1-1.
NOTE 7:	The Test system shall reduce its transmit power in steps of (((SNR2-SNR1) / (10*dT)) dB every 100ms till 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 till SNR1 is achieved at the end of dT.



Table 7.3.93.5-2: eCell 1 specific test parameters for TDD 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
	10

	NOCNG Pattern
	-
	BWchannel 10MHz: NOP.1 TDD

	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
	

	
Note2
	dBm/15 kHz
	-98

	

	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 .



Table 7.3.93.5-3: TimeAlignmentTimer -Configuration for E-UTRAN TDD 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 3GPP TS 36.331 [2]



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%.
7.3.94	TDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 Standalone mode in Normal Coverage
7.3.94.1	Test purpose
The purpose of this test is to verify that the TDD category NB1 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell. This test will partly verify the NB-IoT TDD radio link monitoring requirements in clause 7.23.
7.3.94.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 15 and forward of UE Category NB1 and NB2.
7.3.94.3	Minimum conformance requirements
Same minimum conformance requirements as defined in 7.3.66.3.
7.3.94.4	Test description
Same test description as defined in 7.3.66.4.
7.3.94.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP 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 3GPP TS 36.508 [7] clause 8.1.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna.
2.	The general test parameter settings are set up according to Table 7.3.94.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 7.3.94.4.3.
5.	There is one 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 7.3.94.4.1-1: General test parameters for TDD Radio Link Monitoring Test for out-of-sync tests without DRX for UE Category NB1 Standalone mode in normal coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

	Active cell
	
	nCell 1
	

	CP length	
	
	Normal
	

	NPDCCH repetition level Rmax 
	
	8
	Other NPDCCH parameters are defined in " out-of-sync" column in 3GPP TS 36.133[4] Table 7.23.2-1  

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

	DRX
	
	OFF
	

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

	T310 timer Note 2,3
	ms
	0
	T310 is disabled

	T311 timer Note 2,3
	ms
	3000
	T311 is enabled

	T1
	s
	2
	

	dT
	s
	0.8
	

	T2
	s
	0.4
	

	dT
	s
	0.7
	

	T3
	s
	0.5
	

	dT
	s
	1.4
	

	T4
	s
	0.4
	

	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 3GPP TS 36.331 [2].
NOTE 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.



7.3.94.4.2	Test procedure
Same test procedure as in clause 7.3.66.4.2.
7.3.94.4.3	Message contents
Same message contents as in clause 7.3.66.4.3.
7.3.94.5	Test requirement
Table 7.3.94.5-1: nCell1 specific test parameters for TDD Radio Link Monitoring Test for out-of-sync without DRX for UE Category NB1 Standalone mode in normal coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3
	dT
	T4

	NB-IoT Channel Bandwidth (BWchannel)
	kHz
	180

	OCNG Pattern as defined in  A.3.2.3.8 Note 1 
	
	NOP.3 TDD

	NPDCCH parameters as defined in A.3.1.5.8
	
	R.19 NB-TDD

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	OCNG_RA Note 1
	dB
	

	OCNG_RB Note 1 
	dB
	

	

	dBm/15 KHz
	-98

	SNR Note 4,5
	-
	-3.1
	Note 6
	-9.1
	Note 7
	-14.1
	Note 6
	-3.1

	Propagation Condition 
	-
	AWGN

	Antenna Configuration
	-
	2x1

	NOTE 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
NOTE 2:	Void
NOTE 3:	Void
NOTE 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 5:	The SNRs in time periods T1, T2, T3 and T4 are denoted as SNR2, SNR3 and SNR1 respectively in figure TS 36.133[4] A.7.3.94.1-1.
NOTE 6:	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 7:	The Test system shall reduce its transmit power in steps of ((SNR3-SNR2) / (10*dT)) dB every 100ms until SNR3 is achieved at the end of dT.
NOTE 8:	The Test system shall increase its transmit power in steps of ((SNR1-SNR3) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.



The UE behaviours in each test shall be as follows:
-	The UE shall complete the NPUSCH transmission during T2 according to the received UL grant;
-	The UE shall not conduct any NPUSCH transmission during T4
A correct event is defined as UE behaves correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.
7.3.95	TDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 guard band mode in Enhanced Coverage
7.3.95.1	Test purpose
The purpose of this test is to verify that the TDD category NB1 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell. This test will partly verify the NB-IoT TDD radio link monitoring requirements in clause 7.23.
7.3.95.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 15 and forward of UE Category NB1 and NB2.
7.3.95.3	Minimum conformance requirements
Same minimum conformance requirements as defined in 7.3.67.3.
7.3.95.4	Test description
Same test description as defined in 7.3.67.4.
7.3.95.4.1	Initial conditions
Test Environment: Normal, as defined in 3GPP 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: E-UTRA Bandwidth is 10 MHz, as defined in 3GPP TS 36.508 [7] clause 4.3.1.1, except for bands within band group FDD_N where 5 MHz bandwidth is used. Ncell bandwidth is as specified in Table 7.3.95.5-1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.10 using only main Tx/Rx antenna and without faders.
2.	The general test parameter settings are set up according to Table 7.3.95.4.1-1.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 7.3.95.4.3.
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 a EUTRAN cell.
Table 7.3.95.4.1-1: General test parameters for TDD Radio Link Monitoring Test for out-of-sync tests without DRX for UE Category NB1 Guard band mode in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Guardband
	

	Active cell
	
	nCell 1
	

	CP length
	
	Normal
	

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

	NPDCCH repetition level Rmax 
	
	16
	Other NPDCCH parameters are defined in " out-of-sync" column in 3GPP TS 36.133[4] Table 7.23.2-1

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

	Uplink-downlink configuration
	
	6
	As specified in table 4.2-1 in 3GPP TS 36.211 [16]

	DRX
	
	OFF
	

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

	T310 timer Note 2
	ms
	0
	T310 is disabled

	T311 timer Note 2
	ms
	3000
	T311 is enabled

	T1
	s
	2
	

	dT
	s
	0.7
	

	T2
	s
	0.4
	

	dT
	s
	0.8
	

	T3
	s
	0.5
	

	dT
	s
	1.4
	

	T4
	s
	0.4
	

	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 3GPP TS 36.331 [2].
NOTE 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.



7.3.95.4.2	Test procedure
Same test procedure as in clause 7.3.67.4.2.
7.3.95.4.3	Message contents
Same message contents as in clause 7.3.67.4.3.
7.3.95.5	Test requirement
Table 7.3.95.5-1: nCell1 specific test parameters for TDD Radio Link Monitoring Test for out-of-sync without DRX for UE Category NB1 Guard band mode in enhanced coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3
	dT
	T4

	BWchannel
	kHz
	180

	PRB location within eCell
	-
	eCell 1 BWchannel 10MHz: 50

	NPDCCH parameters as defined in A.3.1.5.9
	
	R.23 NB-TDD

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	OCNG_RA Note 1
	dB
	

	OCNG_RB Note 1 
	dB
	

	

	dBm/15 KHz
	Specified in Table A.7.3.95.1-3

	SNR Note 4,5
	-
	-6.3
	Note 6
	-11.4
	Note 7
	-17.4
	Note 8
	-6.3

	Propagation Condition 
	-
	AWGN

	Antenna Configuration
	-
	2x1

	NOTE 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
NOTE 2:	Void
NOTE 3:	Void
NOTE 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
NOTE 5:	The SNR in time periods T1, T2, T3 and T4 is denoted as SNR1, SNR2, SNR3 and SNR1 respectively in 3GPP TS 36.133[4] figure A.7.3.95.1-1.
NOTE 6:	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 7:	The Test system shall reduce its transmit power in steps of ((SNR3-SNR2) / (10*dT)) dB every 100ms until SNR3 is achieved at the end of dT.
NOTE 8:	The Test system shall increase its transmit power in steps of ((SNR1-SNR3) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.



Table 7.3.95.5-2: eCell 1 specific test parameters for TDD out-of-sync radio link monitoring test without DRX for UE category NB1 Guard band mode in enhanced coverage
	Parameter
	Unit
	eCell 1

	
	
	T1-T4

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	BWchannel 10MHz: NOP.2 TDD

	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
	

	
Note2
	dBm/15 kHz
	-98

	

	dB
	-12

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	2x1

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

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



The UE behaviours in each test shall be as follows:
-	The UE shall complete the NPUSCH transmission during T2 according to the received UL grant;
-	The UE shall not conduct any NPUSCH transmission during T4
A correct event is defined as UE behaves correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.
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