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<< Start of Change #1>>
[bookmark: _Toc383691579][bookmark: _GoBack]A.8.2.1	E-UTRAN FDD – NR FR1 FDD interruptions at transitions between active and non-active during DRX in synchronous EN-DC
[bookmark: _Toc383691580]A.8.2.1.1	Test Purpose and Environment
The purpose of this test is to verify that when LTE PCell is in DRX and NR PSCell is in non-DRX, NR PSCell interruptions due to transitions from active to non-active and from non-active to active during LTE PCell DRX the UE missed ACK/NACK does not exceed the limits. This test will verify the missed ACK/NACK rate for NR PSCell in EN-DC specified in TS38.133 section 8. 2.1.2.
The test parameters are given in Table A.8.2.1.1-1, A. 8.2.1.1-2 and A. 8.2.1.1-3 below. In the test there are two cells: Cell1 and Cell2. Cell1 is LTE PCell on the FDD primary component (RF channel 1) and Cell2 is NR PSCell on the FR1 FDD secondary component (RF channel 2).. The test consists of one time period, with duration of T1. During T1, NR PSCell is continuously scheduled in DL while LTE PCell is not scheduled and has DRX configured. Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell1 and Cell2. Cell1 shall be configured as LTE PCell and Cell2 shall be configured as NR PSCell. Prior to start of T1 the DRX inactivity timer for the LTE PCell have already expired. During T1 the UE shall be continuously scheduled on NR PSCell while not scheduled on LTE PCell. PDCCH indicating a new transmission on PSCell shall be sent continuously during the whole time duration to ensure UE would not enter DRX state on PSCell.
Table A.8.2.1.1-1: General test parameters for E-UTRAN FDD – NR FR1 FDD interruptions at transitions between active and non-active during DRX in synchronous EN-DC
	Parameter
	Unit
	Value
	Comment

	RF Channel Number
	
	1, 2
	One is E-UTRAN RF channel and the other is NR RF channel

	Active PCell
	
	Cell1
	PCell on E-UTRAN RF channel number 1.

	Configured PSCell
	
	Cell2
	PSCell on NR RF channel number 2.

	SCS for NR PSCell
	KHz
	15
	

	SSB periodicity
	ms
	20
	

	CP length
	
	Normal
	Applicable to cell1 and cell 2

	DRX
	
	ON
	DRX related parameters are defined in Table A. 8.2.1.1-3

	Measurement gap pattern Id
	
	OFF
	

	T1
	s
	10
	

	Note 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.x.x.x.
Note 2: 	A UE capable of both synchronous and asynchronous EN-DC operations is only required to pass this test case in accordance with the principle defined in section A.x.x.



Table A.8.2.1.1-2: Cell specific test parameters for E-UTRAN FDD – NR FR1 FDD interruptions at transitions between active and non-active during DRX in synchronous EN-DC
	Parameter
	Unit
	Cell1
	Cell2

	
	
	T1
	T1

	RF Channel Number
	
	1
	2

	BWchannel
	MHz
	10MHz: NRB,c = 50
	10MHz: NRB,c = 50

	PSCell PDSCH parameters:
DL Reference Measurement Channel
	
	10MHz: R.3 FDD
	10MHz: X.X FDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement Channel
	
	10MHz: R.6 FDD
	10MHz: X.X FDD

	OCNG Patterns
	
	10MHz: OP.10 FDD
	10MHz: X.X 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
	
	

	
 Note 2
	dBm/15 KHz
	-101
	-101

	

	dB
	19
	19

	

	dB
	19
	19

	RSRP Note 3
	dBm/15 KHz
	-82
	-82

	SCH_RP Note 3
	dBm/15 KHz
	-82
	-82

	Io Note 3
	dBm/Ch BW
	-54.16
+10log
(NRB,c /50)
	-54.16
+10log
(NRB,c /50)

	Propagation Condition 
	
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	Time offset to cell1 Note 4
	s
	-
	33

	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:	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  to be fulfilled.
Note 3:	RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
[bookmark: OLE_LINK173][bookmark: OLE_LINK174]Note 4:	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.8.2.1.1-3: DRX-Configuration for E-UTRAN FDD-FDD DC interruption at transitions between active and non-active during DRX in synchronous DC
	Field
	Cell2
	Comment

	
	Value
	

	onDurationTimer
	ms1
	Specified in clause 6.3.2 in TS 38.331

	drx-InactivityTimerNote 1
	ms1
	

	drx-RetransmissionTimerDL
	sl1
	

	drx-RetransmissionTimerUL
	sl1
	

	longDRX-CycleStartOffset
	ms160
	

	shortDRX
	disable
	



A.8.2.1.2	Test Requirements
The UE shall be continuously scheduled in NR PSCell during the entire length of T1. UE shall not be scheduled in LTE PCell during T1. During the time duration T1 the UE shall transmit at least 99% of ACK/NACK on NR PSCell.
Interruption on NR  PSCell shall not exceed X slot as defined in table 8.2.1.2-1.
Table 8.2.1.2-1 Interruption length X at transition between active and non-active during DRX
	[image: ]
	NR Slot length (ms)
	Interruption length X 

	
	
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	1
	2

	2
	0.25
	3

	3
	0.125
	5


The rate of correct events observed during repeated tests shall be at least 90%.
<< End of Change #1>>
<< Start of Change #2>>
A.8.2.2	E-UTRAN TDD – NR FR1 TDD interruptions at transitions between active and non-active during DRX in asynchronous EN-DC
A.8.2.2.1	Test Purpose and Environment
The purpose of this test is to verify that when LTE PCell is in DRX and NR PSCell is in non-DRX, NR PSCell interruptions due to transitions from active to non-active and from non-active to active during LTE PCell DRX the UE missed ACK/NACK does not exceed the limits. This test will verify the missed ACK/NACK rate for NR PSCell in EN-DC specified in TS38.133 section 8. 2.1.2.
The test parameters are given in Table A.8.2.2.1-1, A. 8.2.2.1-2 and A. 8.2.2.1-3 below. In the test there are two cells: Cell1 and Cell2. Cell1 is LTE PCell on the TDD primary component (RF channel 1) and Cell2 is NR PSCell on the FR1 TDD secondary component (RF channel 2). The test consists of one time period, with duration of T1. During T1, NR PSCell is continuously scheduled in DL while LTE PCell is not scheduled and has DRX configured. Prior to the start of the time duration T1, Cell1 shall be configured as LTE PCell and Cell2 shall be configured as NR PSCell. Prior to start of T1 the DRX inactivity timer for the LTE PCell have already expired. During T1 the UE shall be continuously scheduled on NR PSCell while not scheduled on LTE PCell. PDCCH indicating a new transmission on PSCell shall be sent continuously during the whole time duration to ensure UE would not enter DRX state on PSCell.
Table A.8.2.2.1-1: General test parameters for E-UTRAN TDD – NR FR1 TDD interruptions at transitions between active and non-active during DRX in asynchronous EN-DC
	Parameter
	Unit
	Value
	Comment

	RF Channel Number
	
	1, 2
	One is E-UTRAN RF channel and the other is NR RF channel

	Active PCell
	
	Cell1
	PCell on E-UTRAN RF channel number 1.

	Configured PSCell
	
	Cell2
	PSCell on NR RF channel number 2.

	Slot format
	
	46
	As specified in table 4.3.2-3 in TS 38.211. Applicable to cell 2

	SCS for NR PSCell
	KHz
	15
	Applicable to cell 2

	SSB periodicity
	ms
	20
	

	CP length
	
	Normal
	Applicable to cell1 and cell 2

	DRX
	
	ON
	DRX related parameters are defined in Table A. 8.2.1.1-3

	Measurement gap pattern Id
	
	OFF
	

	T1
	s
	10
	

	Note 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.x.x.x.
Note 2: 	A UE capable of both synchronous and asynchronous EN-DC operations is only required to pass this test case in accordance with the principle defined in section A.x.x.



Table A.8.2.2.1-2: Cell specific test parameters for E-UTRAN TDD – NR FR1 TDD interruptions at transitions between active and non-active during DRX in asynchronous EN-DC
	Parameter
	Unit
	Cell1
	Cell2

	
	
	T1
	T1

	RF Channel Number
	
	1
	2

	BWchannel
	MHz
	10MHz: NRB,c = 50
	10MHz: NRB,c = 50

	PSCell PDSCH parameters:
DL Reference Measurement Channel
	
	10MHz: R.0 TDD
	10MHz: X.X TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement Channel
	
	10MHz: R.6 TDD
	10MHz: X.X TDD

	OCNG Patterns
	
	10MHz: OP.1 TDD
	10MHz: X.X TDD

	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
	
	

	
 Note 2
	dBm/15 KHz
	-101
	-101

	

	dB
	19
	19

	

	dB
	19
	19

	RSRP Note 3
	dBm/15 KHz
	-82
	-82

	SCH_RP Note 3
	dBm/15 KHz
	-82
	-82

	Io Note 3
	dBm/Ch BW
	-54.16
+10log
(NRB,c /50)
	-54.16
+10log
(NRB,c /50)

	Propagation Condition 
	
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	Time offset to cell1 Note 4
	s
	-
	500

	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:	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  to be fulfilled.
Note 3:	RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	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.8.2.2.1-3: DRX-Configuration for E-UTRAN TDD – NR FR1 TDD interruptions at transitions between active and non-active during DRX in asynchronous EN-DC
	Field
	Cell2
	Comment

	
	Value
	

	onDurationTimer
	ms1
	Specified in clause 6.3.2 in TS 38.331

	drx-InactivityTimerNote 1
	ms1
	

	drx-RetransmissionTimerDL
	sl1
	

	drx-RetransmissionTimerUL
	sl1
	

	longDRX-CycleStartOffset
	ms160
	

	shortDRX
	disable
	



A.8.2.2.2	Test Requirements
The UE shall be continuously scheduled in NR PSCell during the entire length of T1. UE shall not be scheduled in LTE PCell during T1. During the time duration T1 the UE shall transmit at least 99% of ACK/NACK on NR PSCell.
Interruption on NR  PSCell shall not exceed X slot as defined in table 8.2.1.2-1.
Table 8.2.2.2-1 Interruption length X at transition between active and non-active during DRX
	[image: ]
	NR Slot length (ms)
	Interruption length X 

	
	
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	1
	2

	2
	0.25
	3

	3
	0.125
	5


The rate of correct events observed during repeated tests shall be at least 90%.
<< End of Change #2>>
<< Start of Change #3>>
A.8.2.3	E-UTRAN TDD – NR FR2 TDD interruptions at transitions between active and non-active during DRX in asynchronous EN-DC
A.8.2.3.1	Test Purpose and Environment
The purpose of this test is to verify that when LTE PCell is in DRX and NR PSCell is in non-DRX, NR PSCell interruptions due to transitions from active to non-active and from non-active to active during LTE PCell DRX the UE missed ACK/NACK does not exceed the limits. This test will verify the missed ACK/NACK rate for NR PSCell in EN-DC specified in TS38.133 section 8. 2.1.2.
The test parameters are given in Table A.8.2.3.1-1, A. 8.2.3.1-2 and A. 8.2.3.1-3 below. In the test there are two cells: Cell1 and Cell2. Cell1 is LTE PCell on the TDD primary component (RF channel 1) and Cell2 is NR PSCell on the FR2 TDD secondary component (RF channel 2). The test consists of one time period, with duration of T1. During T1, NR PSCell is continuously scheduled in DL while LTE PCell is not scheduled and has DRX configured. Prior to the start of the time duration T1, Cell1 shall be configured as LTE PCell and Cell2 shall be configured as NR PSCell. Prior to start of T1 the DRX inactivity timer for the LTE PCell have already expired. During T1 the UE shall be continuously scheduled on NR PSCell while not scheduled on LTE PCell. PDCCH indicating a new transmission on PSCell shall be sent continuously during the whole time duration to ensure UE would not enter DRX state on PSCell.
Table A.8.2.3.1-1: General test parameters for E-UTRAN TDD – NR FR2 TDD interruptions at transitions between active and non-active during DRX in asynchronous EN-DC
	Parameter
	Unit
	Value
	Comment

	RF Channel Number
	
	1, 2
	One is E-UTRAN RF channel and the other is NR RF channel

	Active PCell
	
	Cell1
	PCell on E-UTRAN RF channel number 1.

	Configured PSCell
	
	Cell2
	PSCell on NR RF channel number 2.

	Slot format
	
	46
	As specified in table 4.3.2-3 in TS 38.211. Applicable to cell 2

	SCS for NR PSCell
	KHz
	120
	Applicable to cell 2

	SSB periodicity
	ms
	20
	

	CP length
	
	Normal
	Applicable to cell1 and cell 2

	DRX
	
	ON
	DRX related parameters are defined in Table A. 8.2.1.1-3

	Measurement gap pattern Id
	
	OFF
	

	T1
	s
	10
	

	Note 1:	This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.x.x.x.
Note 2: 	A UE capable of both synchronous and asynchronous EN-DC operations is only required to pass this test case in accordance with the principle defined in section A.x.x.



Table A.8.2.3.1-2: Cell specific test parameters for E-UTRAN TDD – NR FR2 TDD interruptions at transitions between active and non-active during DRX in asynchronous EN-DC
	Parameter
	Unit
	Cell1
	Cell2

	
	
	T1
	T1

	RF Channel Number
	
	1
	2

	BWchannel
	MHz
	10MHz: NRB,c = 50
	100MHz

	PSCell PDSCH parameters:
DL Reference Measurement Channel
	
	10MHz: R.0 TDD
	100MHz: X.X TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement Channel
	
	10MHz: R.6 TDD
	100MHz: X.X TDD

	OCNG Patterns
	
	10MHz: OP.1 TDD
	100MHz: X.X TDD

	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
	
	

	
 Note 2
	dBm/15 KHz
	-101
	-101

	

	dB
	19
	19

	

	dB
	19
	19

	RSRP Note 3
	dBm/15 KHz
	-82
	-82

	SCH_RP Note 3
	dBm/15 KHz
	-82
	-82

	Io Note 3
	dBm/Ch BW
	-54.16
+10log
(NRB,c /50)
	-54.16
+10log
(NRB,c /50)

	Propagation Condition 
	
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	Time offset to cell1 Note 4
	s
	-
	500

	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:	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  to be fulfilled.
Note 3:	RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	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.8.2.3.1-3: DRX-Configuration for E-UTRAN TDD – NR FR2 TDD interruptions at transitions between active and non-active during DRX in asynchronous EN-DC
	Field
	Cell2
	Comment

	
	Value
	

	onDurationTimer
	ms1
	Specified in clause 6.3.2 in TS 38.331

	drx-InactivityTimerNote 1
	ms1
	

	drx-RetransmissionTimerDL
	sl1
	

	drx-RetransmissionTimerUL
	sl1
	

	longDRX-CycleStartOffset
	ms160
	

	shortDRX
	disable
	



A.8.2.3.2	Test Requirements
The UE shall be continuously scheduled in NR PSCell during the entire length of T1. UE shall not be scheduled in LTE PCell during T1. During the time duration T1 the UE shall transmit at least 99% of ACK/NACK on NR PSCell.
Interruption on NR  PSCell shall not exceed X slot as defined in table 8.2.1.2-1.
Table 8.2.3.2-1 Interruption length X at transition between active and non-active during DRX
	[image: ]
	NR Slot length (ms)
	Interruption length X 

	
	
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	1
	2

	2
	0.25
	3

	3
	0.125
	5


The rate of correct events observed during repeated tests shall be at least 90%.
<< End of Change #3>>
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