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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 TS 36.133 section 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 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 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 TS 36.331 [5] section 5.3.11.
The normative reference for this requirement is 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.
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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 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 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 TS 36.508 [7] Annex A figure A.9 (without using the faders).
For subtest 2: As Shown in TS 36.508 [7] Annex A figure A.10 (without using the faders).
For subtest 3: As Shown in TS 36.508 [7] Annex A figure A.9
For subtest 4: As Shown in 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 Low 
	2x2 Low 
	1x2 Low 
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in TS 36.521-1 [10] Annex B.2.3.2

	Out of sync transmission parameters (Note 1)
	DCI format
	
	1A
	1A
	1A
	1A
	As defined in section 5.3.3.1.4 in 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 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 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 1:
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 or 3A-RF according to TS 36.508 [7] clause 4.5.3A or 5.2A.2.

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 stops receiving CQI reports within 240 ms from the start of T3 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 or 3A-RF according to TS 36.508 [7] clause 4.5.3A or 5.2A.2.
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 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
	

	Default RRC messages and information elements contents exceptions
	Table H.2.4-1


Table 7.3.1.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
	Derivation Path: 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 TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 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 2 and 4 requirements

	Derivation Path: TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	


Table 7.3.1.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
	Derivation Path: 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
	
	


<< Unchanged sections omitted >>
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 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 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 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 TS 36.331[5] section 5.3.11.
The normative reference for this requirement is 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.
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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 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 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 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 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 TS 36.521-1 [10] Annex B.2.3.2

	In sync transmission parameters
(Note 1)
	DCI format
	
	1C
	1C
	As defined in section 5.3.3.1.4 in 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 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 1)
	DCI format
	
	1A
	1A
	As defined in section 5.3.3.1.3 in 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 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 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 1:
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 or 3A-RF according to TS 36.508 [7] clause 4.5.3A or 5.2A.2.

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 stops receiving CQI reports before point F (420 ms after the start of time duration T5) in Figure 7.3.2.4-1 the number of failed tests is increased by one, otherwise the number of successful tests is increased by one.
8.
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 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
	

	Default RRC messages and information elements contents exceptions
	Table H.2.4-2


Table 7.3.2.4.3-2 : CQI-ReportConfig-DEFAULT: Additional E-UTRAN FDD Radio Link Monitoring Test for in-sync
	Derivation Path: 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 TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 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 2 requirement

	Derivation Path: TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	


Table 7.3.2.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring Test for in-sync
	Derivation Path: 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
	
	


<< Unchanged sections omitted >>
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 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 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 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 TS 36.331 [5] section 5.3.11.
The normative reference for this requirement is TS 36.133 [4] clause 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.
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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 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 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 TS 36.508 [7] Annex A figure A.9 (without using the faders).
For subtest 2: As Shown in TS 36.508 [7] Annex A figure A.10 (without using the faders).
For subtest 3: As Shown in TS 36.508 [7] Annex A figure A.9
For subtest 4: As Shown in 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 Low 
	2x2 Low 
	1x2 Low 
	2x2 Low 
	Correlation Matrix and Antenna Configuration are defined in TS 36.521-1 [10] Annex B.2.3.2

	Out of sync transmission parameters (Note 1)
	DCI format
	
	1A
	1A
	1A
	1A
	As defined in section 5.3.3.1.4 in 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 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 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 1:
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 or 3A-RF according to TS 36.508 [7] clause 4.5.3A or 5.2A.2.

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 stops receiving CQI reports within 2 40 ms from the start of T3 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 or 3A-RF according to TS 36.508 [7] clause 4.5.3A or 5.2A.2.
6.
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 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
	

	Default RRC messages and information elements contents exceptions
	Table H.2.4-1


Table 7.3.3.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync
	Derivation Path: 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 TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 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 2 and 4 requirements

	Derivation Path: TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	


Table 7.3.3.4.3-4: MAC-MainConfig-RBC: E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
	Derivation Path: 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
	
	


<< Unchanged sections omitted >>
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 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 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 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 TS 36.331 [5] section 5.3.11.
The normative reference for this requirement is 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.
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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 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 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 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 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 TS 36.521-1 [10] Annex B.2.3.2

	n sync transmission parameters
(Note 1)
	DCI format
	
	1C
	1C
	As defined in section 5.3.3.1.4 in 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 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 1)
	DCI format
	
	1A
	1A
	As defined in section 5.3.3.1.4 in 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 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 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 1:
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 or 3A-RF according to TS 36.508 [7] clause 4.5.3A or 5.2A.2.

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 stops receiving CQI reports before point F (420 ms after the start of time duration T5) in Figure 7.3.4.4-1 the number of failed tests is increased by one, otherwise the number of successful tests is increased by one .

8.
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 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
	

	Default RRC messages and information elements contents exceptions
	Table H.2.4-2


Table 7.3.4.4.3-2: CQI-ReportConfig-DEFAULT: Additional E-UTRAN TDD Radio Link Monitoring Test for In-sync
	Derivation Path: 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 TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 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 2 requirement

	Derivation Path: TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated
	Not present
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	    defaultValue
	NULL
	
	2TX

	  }
	
	
	

	}
	
	
	


Table 7.3.4.4.3-4: MAC-MainConfig-RBC: E-UTRAN TDD Radio Link Monitoring Test for in-sync
	Derivation Path: 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
	
	


<< Unchanged sections omitted >>
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 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.

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 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 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 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 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 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 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 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.
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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 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 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 TS 36.508 [7] Annex A figure A.10
For subtest 2: As Shown in 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 Low 
	Correlation Matrix and Antenna Configuration are defined in TS 36.521-1 [10] Annex B.2.3.2

	Out of sync transmission parameters (Note 1)
	DCI format
	
	1A
	1A
	As defined in section 5.3.3.1.3 in 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 TS 36.133 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 TS 36.213. 

	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 1:
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 or 3A-RF according to TS 36.508 [7] clause 4.5.3A or 5.2A.2.

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.
For subtest 1: If the SS stops receiving CQI reports within D1 = 900 ms from the start of T3 the number of successful tests is increased by one, otherwise the number of failed tests is increased by one.
For subtest 2: If the SS stops receiving CQI reports within D1 = 6500 ms from the start of T3 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 or 3A-RF according to TS 36.508 [7] clause 4.5.3A or 5.2A.2.
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 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
	

	Default RRC messages and information elements contents exceptions
	Table H.2.4-1


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: 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 TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 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: TS 36.508 [7] clause  4.8.2.1.5, Table 4.8.2.1.6-1 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
	sf1
	
	

	      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: TS 36.508 [7] clause  4.8.2.1.5, Table 4.8.2.1.6-1 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
	sf1
	
	

	      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: 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: SchedulingRequest-Config-DEFAULT: Additional  E-UTRAN FDD Radio Link Monitoring test for Out-of-sync in DRX, subtest #1 and #2 requirements
	Derivation Path: 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
	
	

	  }
	
	
	

	}
	
	
	


<< Unchanged sections omitted >>
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 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.

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 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 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 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 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 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 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 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.
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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 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 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 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
	

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

	In sync transmission parameters
(Note 1)
	DCI format
	
	1C
	As defined in section 5.3.3.1.4 in 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 TS 36.133in 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 1)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in 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 TS 36.133 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 TS 36.213. 

	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 1:
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 or 3A-RF according to TS 36.508 [7] clause 4.5.3A or 5.2A.2.

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 stops receiving CQI reports during T1 to T5 once every DRX cycle the number of failed tests is increased by one, otherwise the number of successful 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 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
	

	Default RRC messages and information elements contents exceptions
	Table H.2.4-2


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: 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 TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in 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: TS 36.508 [7] clause  4.8.2.1.5, Table 4.8.2.1.6-1 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
	sf1
	
	

	      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: 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: 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
	
	

	  }
	
	
	

	}
	
	
	


<< Unchanged sections omitted >>
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 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.

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 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 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 TS 36.331.

The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 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 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 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 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.
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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 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 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 TS 36.508 [7] Annex A figure A.10
For subtest 2: As Shown in 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. 4.3.1.6 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 Low 
	Correlation Matrix and Antenna Configuration are defined in TS 36.521-1 [10] Annex B.2.3.2

	Out of sync transmission parameters (Note 1)
	DCI format
	
	1A
	1A
	As defined in section 5.3.3.1.3 in 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 TS 36.133 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 TS 36.213. 

	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 1:
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 or 3A-RF according to TS 36.508 [7] clause 4.5.3A or 5.2A.2.

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.
For subtest 1: If the SS stops receiving CQI reports within D1 = 900 ms from the start of T3 the number of successful tests is increased by one, otherwise the number of failed tests is increased by one.
For subtest 2: If the SS stops receiving CQI reports within D1 = 6500 ms from the start of T3 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 or 3A-RF according to TS 36.508 [7] clause 4.5.3A or 5.2A.2.
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 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
	

	Default RRC messages and information elements contents exceptions
	Table H.2.4-1


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: 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 TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

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

	      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: TS 36.508 [7] clause  4.8.2.1.5, Table 4.8.2.1.6-1 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
	sf1
	
	

	      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: TS 36.508 [7] clause  4.8.2.1.5, Table 4.8.2.1.6-1 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
	sf1
	
	

	      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: 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: SchedulingRequest-Config-DEFAULT: Additional  E-UTRAN TDD Radio Link Monitoring test for Out-of-sync in DRX, subtest #1 and #2 requirements
	Derivation Path: 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
	
	

	  }
	
	
	

	}
	
	
	


<< Unchanged sections omitted >>
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 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.

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 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 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 TS 36.331.

The out-of-sync and in-sync evaluations shall be performed as specified in section 4.2.1 in 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 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 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 TS 36.133 [4] clause 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.
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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 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 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 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
	

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

	In sync transmission parameters
(Note 1)
	DCI format
	
	1C
	As defined in section 5.3.3.1.4 in 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 TS 36.133in 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 1)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in 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 TS 36.133 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 TS 36.213. 

	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 1:
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 or 3A-RF according to TS 36.508 [7] clause 4.5.3A or 5.2A.2.

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 stops receiving CQI reports during time point A to time point FT1 to T5 once every DRX cycle the number of failed tests is increased by one, otherwise the number of successful 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 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
	

	Default RRC messages and information elements contents exceptions
	Table H.2.4-2


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: 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 TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

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

	      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: TS 36.508 [7] clause  4.8.2.1.5, Table 4.8.2.1.6-1 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
	sf1
	
	

	      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: 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: 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
	
	

	  }
	
	
	

	}
	
	
	


 RD 36521-3-950_s08-sAnnexes.doc 
�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected and the CRs which are linked. This is particularly important where the affected specs belong to a different working group than that which will agree the present CR.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





_1305733960.doc
[image: image1.wmf]Qin


Qout


SNR


level


A


B


T


1


T


2


T


3


C


SNR


1


SNR


2


SNR


3


D


1


ms


Qin


Qout


SNR


level


A


B


T


1


T


2


T


3


C


SNR


1


SNR


2


SNR


3


D


1


ms

























































































_1311326318.vsd
Qin


Qout


SNR level


A


B


C


D


E


F


T1


T2


T3


T4


T5


[1080+40] ms


SNR1


SNR2


SNR3


SNR4


SNR5



_1299300701.vsd
Qin


Qout


SNR level


A


B


C


D


E


F


T1


T2


T3


T4


T5


[380+40] ms


SNR1


SNR2


SNR3


SNR4


SNR5



