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<< Start of changes >>
A.8.23.x1
E-UTRAN FDD intra-frequency event triggered reporting with DRX in synchronous dual connectivity

A.8.23.x1.1
Test Purpose and Environment
The purpose of the test is to verify that the UE in synchronous dual connectivity makes correct reporting of events A1 (Serving cell becomes better than threshold) and A2 (Serving cell becomes worse than threshold) in DRX. The tests will verify the FDD-FDD intra-frequency measurements requirements in clause 8.8.2 and 8.8.3.

The test parameters are given in Tables A.8.23.x1.1-1, A.8.23.x1.1-2, A.8.23.x1.1-3 and A.8.23.x1.1-4. In the test there are two cells: Cell 1 and Cell 2. Cell 1 is PCell on the FDD primary component (RF channel 1). Cell 2 is PSCell on the FDD secondary component (RF channel 2). In the measurement control information, it is indicated to the UE that event-triggered reporting with events A1 (PCell and PSCell) and A2 (PCell and PSCell) are used. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. At the beginning of test, UE is configured with DRX on both primary component and secondary component with different DRX cycles. Immediately at the beginning of T2, the transmission power of Cells 1 and 2 are reduced below a threshold and this shall result in reporting of event A2 for PCell and PSCell, respectively. At the end of T2, PDCCH indicating a new transmission on PSCell shall be sent continuously to ensure UE would not enter DRX state on the secondary component throughout T3. T3 starts upon the first PDCCH indicator received by the UE. Immediately at the beginning of T3, the transmission power of Cells 1 and 2 are increased above a threshold and this shall result in reporting of event A1 for PCell and PSCell.
Throughout the test, UE needs to be provided at least once every 500ms with new Timing Advance Command MAC control element to restart the Time alignment timer to keep UE uplink time alignment for PCell. Furhtermore UE is allocated with PUSCH resource at every DRX cycle.
For PSCell, the uplink time alignment is not maintained and UE needs to use RACH to obtain UL alloacation for measurement reporting.
Table A.8.23.x1.1-1: General test parameters for E-UTRAN FDD intra-frequency event triggered reporting with DRX in synchronous dual connectivity
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.0 FDD
	As specified in clause A.3.1.1.1

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 FDD
	As specified in clause A.3.1.2.1

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Active PSCell
	
	Cell 2
	Primary secondary cell on RF channel number 2.

	Channel Bandwidth (BWchannel)
	MHz
	10
	Channel bandwidth for cells on primary and secondary component carriers

	CP length
	
	Normal
	

	DRX
	
	ON
	DRX related parameters are defined in Table A.8.23.x.1-3

	A1
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A1.

	
	Threshold RSRP
	dBm
	-92
	Actual RSRP threshold for event A1. Needs to take absolute accuracy tolerance in section 9.1.2.1 into account plus margin.  

	
	Time To Trigger
	s
	0
	

	A2
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A2.

	
	Threshold RSRP
	dBm
	-96
	Actual RSRP threshold for event A2. Needs to take absolute accuracy tolerance in clause 9.1.2.1 into account plus margin.  

	
	Time To Trigger
	s
	0
	

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on primary component carrier. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on secondary component carrier.

	Filter coefficient
	
	0
	L3 filtering is not used

	Received timing difference from MeNB and SeNB at UE
	(s
	3
	Synchronous dual connectivity

	T1
	s
	2
	

	T2
	s
	≤10
	

	T3
	s
	2
	T3 starts upon the first PDCCH indicator received by the UE.


Table A.8.23.x1.1-2: Cell specific test parameters for E-UTRAN FDD intra-frequency event triggered reporting with DRX in synchronous dual connectivity
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	10
	10

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD)
	
	OP.1 FDD
	OP.1 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_PB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_PB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dBm/15 KHz
	-101
	-101
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	dB
	16
	-2.5
	20
	16
	-2.5
	20
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	dB
	16
	-2.5
	20
	16
	-2.5
	20

	RSRP Note 4
	dBm/15 KHz
	-85
	-103.5
	-81
	-85
	-103.5
	-81

	SCH_RP Note 4
	dBm/15 KHz
	-85
	-103.5
	-81
	-85
	-103.5
	-81

	Propagation Condition 
	
	ETU70
	ETU70

	Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2: The resources for uplink transmission on PSCell are assigned to the UE prior to the start of time period T3.

Note 3: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

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


Table A.8.23.x1.1-3: DRX-Configuration for E-UTRAN FDD intra-frequency event triggered reporting with DRX in synchronous dual connectivity
	Field
	Value
	Comment

	
	PCell
	PSCell
	

	onDurationTimer
	psf1
	psf1
	As specified in clause 6.3.2 in TS 36.331

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf80
	sf1280
	

	shortDRX
	disable
	disable
	


Table A.8.23.x1.1-4: TimeAlignmentTimer -Configuration for E-UTRAN FDD intra-frequency event triggered reporting with DRX in synchronous dual connectivity
	Field
	Value
	Comment

	
	PCell
	PSCell
	

	TimeAlignmentTimer
	sf500
	sf500
	As specified in clause 6.3.2 in TS 36.331

	sr-ConfigIndex
	0
	0
	For further information see clause 6.3.2 in TS 36.331 and section10.1 in TS 36.213.


A.8.23.x1.2
Test Requirements
UE shall send one event A2 triggered report for PCell with a measurement reporting delay less than 400ms (5*DRX cycle). The measurement reporting delay is defined as the time from the beginning of time period T2 to the moment when the UE send the measurement report on PUSCH on PCell.

UE shall send one event A2 triggered report for PSCell with a measurement reporting delay less than 6.4s (5*DRX cycle). The measurement reporting delay for PSCell is defined as the time from the beginning of time period T2 to the moment when the UE starts to send preambles on the PRACH for scheduling request (SR) to obtain allocation to send the measurement report on PUSCH on PSCell.
UE shall send one event A1 triggered report for PCell with a measurement reporting delay less than 400ms (5*DRX cycle). The measurement reporting delay is defined as the time from the beginning of time period T3 to the moment when the UE send the measurement report on PUSCH on PCell.

UE shall send one event A1 triggered report for PSCell with a measurement reporting delay less than 200ms (non-DRX). The measurement reporting delay is defined as the time from the beginning of time period T3 to the moment when the UE send the measurement report on PUSCH on PSCell.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

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

NOTE 1:
The actual overall delays measured in the test may be up to one DRX cycle higher than the measurement reporting delays above because UE is allowed to delay the initiation of the measurement
reporting procedure to the next until the Active Time.

NOTE 2:
The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
<< End of changes of this section>>
<< Start of changes of next section>>
A.8.23.x2
E-UTRAN FDD inter-frequency event triggered reporting with DRX in asynchronous dual connectivity

A.8.23.x2.1
Test Purpose and Environment
The purpose of the test is to verify that the UE in synchronous dual connectivity makes correct reporting of events A3 (Neighbour cell becomes offset better than PCell/PSCell) with different DRX configurations on PCell and PSCell. The tests will verify the FDD-FDD inter-frequency measurements requirements in clause 8.8.4.

The test parameters are given in Tables A.8.23.x2.1-1, A.8.23.x2.1-2, A.8.23.x2.1-3 and A.8.23.x2.1-4.In the test there are four cells: Cell 1, Cell 2, Cell 3 and Cell 4. Cell 1 is PCell on the FDD primary component (RF channel 1). Cell 2 is PSCell on the FDD secondary component (RF channel 2). Cells 3 and 4 are neighbour cells on other FDD carrier frequencies (RF channel 3 and 4). In the measurement control information, it is indicated to the UE that event-triggered reporting with event A3 is used. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. At the beginning of test, UE is configured with DRX on both primary component and secondary component with different DRX cycles. During time duration T1, the UE shall not have any timing information of Cells 3 and 4. During time duration T2, the UE shall not have any timing information of Cell 4. At the end of T2, PDCCH indicating a new transmission on PCell shall be sent continuously to ensure UE would not enter DRX state on PCell throughout T3. T3 starts upon the first PDCCH indicator received by the UE. 

Throughout the test, UE needs to be provided at least once every 500ms with new Timing Advance Command MAC control element to restart the Time alignment timer to keep UE uplink time alignment for PCell. Furhtermore UE is allocated with PUSCH resource at every DRX cycle.
Table A.8.23.x2.1-1: General test parameters for E-UTRAN FDD inter-frequency event triggered reporting with DRX in asynchronous dual connectivity
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.0 FDD
	As specified in clause A.3.1.1.1

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 FDD
	As specified in clause A.3.1.2.1

	E-UTRA RF Channel Number
	
	1, 2, 3, 4
	Four radio channels are used for this test

	Gap pattern ID
	
	0
	As specified in TS 36.133 clause 8.1.2.1

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Active PSCell
	
	Cell 2
	Primary secondary cell on RF channel number 2.

	Neighbour cell
	
	Cells 3 and 4
	Cell 3 is on RF channel number 3.

Cell 4 is on RF channel number 4.

	Channel Bandwidth (BWchannel)
	MHz
	10
	Channel bandwidth for cells on primary and secondary component carriers

	CP length
	
	Normal
	

	DRX
	
	ON
	DRX related parameters are defined in Table A.8.1.3.1-3

	A3-offset
	dB
	-6
	.

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on primary component carrier. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on secondary component carrier.

	Filter coefficient
	
	0
	L3 filtering is not used

	Received timing difference from MeNB and SeNB at UE
	(s
	500
	Asynchronous dual connectivity

	Cell3 timing offset to cell1
	(s
	3
	Synchronous cells

	Cell4 timing offset to cell1
	(s
	3
	Synchronous cells

	T1
	s
	2
	

	T2
	s
	≤15
	

	T3
	s
	2
	T3 starts upon the first PDCCH indicator received by the UE.


Table A.8.23.x2.1-2: Cell specific test parameters for E-UTRAN FDD inter-frequency event triggered reporting with DRX in asynchronous dual connectivity
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	
	
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2
	3
	4

	BWchannel
	MHz
	10
	10
	10
	10

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low
	1x2 Low
	1x2 Low

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and in A.3.2.1.2 (OP.2  FDD)
	
	OP.1 FDD
	OP.1 FDD
	OP.2 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0

	PBCH_RB
	dB
	
	
	
	

	PSS_RA
	dB
	
	
	
	

	SSS_RA
	dB
	
	
	
	

	PCFICH_RB
	dB
	
	
	
	

	PHICH_RA
	dB
	
	
	
	

	PHICH_PB
	dB
	
	
	
	

	PDCCH_RA
	dB
	
	
	
	

	PDCCH_PB
	dB
	
	
	
	

	PDSCH_RA
	dB
	
	
	
	

	PDSCH_RB
	dB
	
	
	
	

	OCNG_RANote 1
	dB
	
	
	
	

	OCNG_RBNote 1 
	dB
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 Note 3
	dBm/15 KHz
	-101
	-101
	-101
	-101
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	dB
	4
	4
	4
	4
	4
	4
	-Infinity
	7
	7
	-Infinity
	-Infinity
	7
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	dB
	4
	4
	4
	4
	4
	4
	-Infinity
	7
	7
	-Infinity
	-Infinity
	7

	RSRP Note 4
	dBm/15 KHz
	-97
	-97
	-97
	-97
	-97
	-97
	-Infinity
	-94
	-94
	-Infinity
	-Infinity
	-94

	SCH_RP Note 4
	dBm/15 KHz
	-97
	-97
	-97
	-97
	-97
	-97
	-Infinity
	-94
	-94
	-Infinity
	-Infinity
	-94

	Propagation Condition 
	
	ETU70
	ETU70
	ETU70
	ETU70

	Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2: The resources for uplink transmission on PCell are assigned to the UE prior to the start of time period T3.

Note 3: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

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


Table A.8.23.x2.1-3: DRX-Configuration for E-UTRAN FDD inter-frequency event triggered reporting with DRX in asynchronous dual connectivity
	Field
	Value
	Comment

	
	PCell
	PSCell
	

	onDurationTimer
	psf1
	psf1
	As specified in clause 6.3.2 in TS 36.331

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf640
	sf1280
	

	shortDRX
	disable
	disable
	


Table A.8.23.x2.1-4: TimeAlignmentTimer -Configuration for E-UTRAN FDD inter-frequency event triggered reporting with DRX in asynchronous dual connectivity
	Field
	Value
	Comment

	
	PCell
	PSCell
	

	TimeAlignmentTimer
	sf500
	sf500
	As specified in clause 6.3.2 in TS 36.331

	sr-ConfigIndex
	0
	0
	For further information see clause 6.3.2 in TS 36.331 and section10.1 in TS 36.213.


A.8.23.x2.2
Test Requirements
The UE shall send one Event A3 triggered measurement report for Cell 3, with a measurement reporting delay less than 12.8s (20*MCG DRX cycle) from the beginning of time period T2.

The UE shall send one Event A3 triggered measurement report for Cell 4, with a measurement reporting delay less than 3.84s (non-DRX) from the beginning of time period T3.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

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

NOTE 1:
The actual overall delays measured in the test may be up to one DRX cycle higher than the measurement reporting delays above because UE is allowed to delay the initiation of the measurement
reporting procedure to the next until the Active Time.

NOTE 2:
The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
<< End of changes>>
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