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[bookmark: _Toc383695809]A.7.3.27	E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC
[bookmark: _Toc383695810]A.7.3.27.1	Test Purpose and Environment
The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX is used in asynchronous dual connectivity. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in section 7.6.
The test parameters are given in Tables A.7.3.27.1-1, A.7.3.27.1-2, A.7.3.27.1-3 and A.7.3.27.1-4. There are two cells in the test. Cell 1 is PCell in MCG and cell 2 is PSCell in SCG. Before the test starts the UE is connected to cell 1 on radio channel 1 and to cell 2 on radio channel 2. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. The downlink SNR in cell 1 keeps constant in the test. Figure A.7.3.27.1-1 shows the variation of the downlink SNR in the cell 2 to emulate out-of-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2 in asynchronous dual connectivity. For both cells, the UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI during the period when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.

Table A.7.3.27.1-1: General test parameters for E-UTRAN FDD out-of-sync in DRX
	Parameter
	Unit
	Value
	Comment

	Active cells
	
	Cell 1 and cell 2
	Cell 1 (PCell) is on E-UTRA RF channel number 1 and cell 2 (PSCell) is on E-UTRA RF channel number 2

	CP length	
	
	Normal
	

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

	

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
	
	5MHz: 3
10MHz: 2
20MHz: 2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	DRX cycle in cell 1
	ms
	640 
	See Table A.7.3.27.1-3

	DRX cycle in cell 2
	ms
	40 
	See Table A.7.3.27.1-3

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1; 
N313 = 1; N314 = 1;

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	T313 timer
	ms
	0
	T313 is disabled

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

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.8
	

	Note 1: 	PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.
Note 2: 	The test parameters in the table apply to both cell 1 and cell 2 unless specified otherwise.
Note 3:   Even a UE capable of both synchronous and asynchronous DC operations is required to pass this test case in accordance with the principle defined in section A.3.6.11.



Table A.7.3.27.1-2: Cell specific test parameters for E-UTRAN FDD for out-of-sync radio link monitoring in DRX
	Parameter
	Unit
	Cell 1 (PCell)
	Cell 2 (PSCell)

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	5, 10, 20
	5, 10, 20

	PCFICH/PDCCH/PHICH parameters.
None of the PDCCH are intended for the UE under test.
	
	5MHz: R.12 FDD
10MHz: R.7 FDD
20MHz: TBD
	5MHz: R.12 FDD
10MHz: R.7 FDD
20MHz: TBD

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	2x2 Low 

	OCNG Pattern defined in A.3.2.1 (FDD) 
	
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD
	
5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD

	A, B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	1

	PDCCH_RA
	dB
	1
	1

	PDCCH_RB
	dB
	1
	1

	PBCH_RA
	dB
	



-3
	



-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1 
	dB
	
	

	SNR Note 6
	5MHz BWchannel
	dB
	-2.3
	-2.3
	-2.3
	-2.3
	-5.7
	-12.2

	
	10MHz BWchannel
	dB
	-2.3
	-2.3
	-2.3
	-2.3
	-6.2
	-12.2

	
	20MHz BWchannel
	dB
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	

	dBm/15 kHz
	-98
	-98

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

	Receive time offset to cell1 Note 7
	μs
	-
	500

	Note 1:	OCNG shall be used such that the resources in Cell 1 and Cell 2 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 4:   	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 5:   	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 6:    	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure A.7.3.27.1-1.
Note 7:    	Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.






Table A.7.3.27.1-3: DRX-Configuration for E-UTRAN FDD out-of-sync tests
	Field
	Value
	Comment

	
	Cell 1
	Cell 2
	

	onDurationTimer
	psf2
	psf2
	As specified in section 6.3.2 in 3GPP TS 36.331

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf640
	sf40
	

	shortDRX
	disable
	disable
	



Table A.7.3.27.1-4: TimeAlignmentTimer -Configuration for E-UTRAN FDD out-of-sync testing
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in section 6.3.2 in 3GPP TS 36.331

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





Figure A.7.3.27.1-1 SNR variation for out-of-sync test in DRX
[bookmark: _MON_1489231928]
[bookmark: _Toc383695811]A.7.3.27.2	Test Requirements
The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
In test 1 during time durations T1, T2 and T3, the UE shall transmit uplink signal on cell 1 at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
In test 1 during the period from time point A to time point B the UE shall transmit uplink signal on cell 2 at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
In test 1 the UE shall stop transmitting uplink signal on cell 2 no later than time point C (duration D1 = 900 ms after the start of time duration T3). 
The rate of correct events observed during repeated tests shall be at least 90%.

<End changes>


image1.wmf
oc

N


oleObject1.bin

image2.emf
 

Qin

Qout

SNR level

A

B

T1 T2

T3

C

SNR1

SNR2

SNR3

D

1

ms

Qin

Qout

SNR level

A

B

T1 T2

T3

C

SNR1

SNR2

SNR3

D

1

ms


oleObject2.bin
[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

























































































