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<Start of Change 1>
A.4.5.7.1	Addition and Release Delay of known NR PSCell
A.4.5.7.1.1	Test purpose and environment
The purpose of this test is to verify that the NR PSCell addition and release delays under EN-DC are within the requirements stated in clause 7.31.2 [15] for the case when the PSCell is known by the UE at the time of addition.
[bookmark: _Hlk3879570]Supported test configurations are shown in A.4.5.7.1.1-1. The test parameters for the E-UTRA cell are given in Table A.3.7.2.1-1. The E-UTRA cell once set up is not changed across time.
The test parameters for NR cell are given in Tables A.4.5.7.1.1-2 and cell-specific parameters in A.4.5.7.1.1-3 below. The test consists of five successive time periods with duration of T1, T2, T3, T4 and T5 respectively. There are two carriers each with one cell. Before the test starts the UE is connected to Cell 1 (E-UTRA PCell) on radio channel 1 (PCC) but is not aware of Cell 2 (NR PSCell) on radio channel 2. The UE is only monitoring the PCC. During T1 only Cell1 is known to the UE.
Before the start of T2, the UE in the measurement control information that event-triggered reporting with Event B1 is configured for neighbour cell (Cell2). Before the start of T2 the UE is configured with the measurement gaps (gap pattern Id # 0). The Cell2 becomes known to the UE during T2. Therefore, during T2 the UE shall report Event B1 . After receiving the Event B1,and the test system shall send a RRC message to the UE to release the measurement gaps.
The test system shall send a RRC message to the UE and to add PSCell (Cell 2) on radio channel 2. The RRC message (to release the measurement gaps and to add PSCell) also includes a request for the UE to start periodic CSI reporting for the PSCell after the PSCell has been successfully added. The RRC message to add PSCell addition and measurement gaps release shall be sent within the same RRC message to the UE during period T2, after the measurement gaps are released by the test system. T and the point in time at which the RRC message to add PSCell (Cell2) is received at the UE antenna connector defines the start of period T3.
The test system shall observe the periodic reporting of CSI for PSCell during T4. The point in time at which the UE has sent PRACH to the PSCell (Cell 2) defines the start of period T4.
The test system shall send a RRC message to the UE to release PSCell (Cell 2) on radio channel 2. The RRC message to release PSCell (Cell2) shall be sent to the UE during period T4, after the UE has sent at least one CQI report with non-zero CQI index for PSCell (Cell 2). The point in time at which the RRC message to release PSCell (Cell2) is received at the UE antenna connector defines the start of period T5.
Table A.4.5.7.1.1-1: Supported test configurations for FR1 PSCell
	Configuration
	Description

	1
	LTE FDD, NR SCS 15 kHz, BW 10 MHz, FDD

	2
	LTE FDD, NR SCS 15 kHz, BW 10 MHz, TDD

	3
	LTE FDD, NR SCS 30 kHz, BW 40 MHz, TDD

	4
	LTE TDD, NR SCS 15 kHz, BW 10 MHz, FDD

	5
	LTE TDD, NR SCS 15 kHz, BW 10 MHz, TDD

	6
	LTE TDD, NR SCS 30 kHz, BW 40 MHz, TDD

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table A.4.5.7.1.1-2: General Test Parameters for PSCell Addition and Release
	Parameter
	Unit
	Value
	Comment

	RF Channel Number
	
	1, 2
	Two radio channels are used for this test. One for E-UTRA cell and second for NR Cell

	Initial Condition
	Active PCell
	
	Cell1
	PCell on RF channel number 1.

	
	Neighbour cell
	
	Cell2
	Neighbour cell on RF channel number 2.

	Final Condition 
	Active PCell
	
	Cell1
	PCell on RF channel number 1.

	
	Neighbour Cell
	
	Cell2
	PSCell released on RF channel number 2.

	B1
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event B1.

	
	Threshold RSRP
(Config 1,2,4,5)
	dBm
	-96
	Actual RSRP threshold for event B1. Needs to take absolute accuracy tolerance in clause 9.11.1 of TS 36.133 [15] into account plus margin.

	
	Threshold RSRP
(Config 3,6)
	dBm
	-93
	Actual RSRP threshold for event B1. Needs to take absolute accuracy tolerance in clause 9.11.1 of TS 36.133 [15] into account plus margin.

	
	Time to Trigger
	S
	0
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	Measurement gap pattern Id
	
	0
	Gaps are configured before T2 and released before T3.

	PRACH configuration on cell2
	
	FR1 PRACH configuration 1
	Captured in A.3.8.2.1

	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 carrier frequency of cell2. 

	T1
	s
	1
	During this time the PCell shall be known and cell2 shall be unknown.

	T2
	s
	1.5
	During this time the UE shall identify neighbour cell (cell2) and report event B1., and the test system shall transmit one RRC message for both measurement gap release and PSCell addition to UE.

	T3
	s
	0.5
	During this time the UE adds the PSCell.

	T4
	s
	0.5
	During this time the UE sends CSI reports for PSCell.

	T5
	s
	0.5
	During this time the UE releases the PSCell.



<End of Change 1>

<Start of Change 2>
A.4A.1.1.1	Test purpose and environment
The purpose of this test is to verify that the LTE PSCell addition/release delay and interruption under NE-DC are within the requirements stated in clause 8.8 and clause 8.2.3.2.3 for the case when the PSCell is known by the UE at the time of addition.
Supported test configurations are shown in A.4A.1.1.1-1. The test parameters for the E-UTRA cell are given in Table A.3.7.2.1-1. 
The test parameters for NR cell are given in Tables A.4A.1.1.1-2 and cell-specific parameters in A.4A.1.1.1-3 below. The test consists of five successive time periods with duration of T1, T2, T3, T4 and T5 respectively. There are two carriers each with one cell. Before the test starts the UE is connected to Cell 1 (NR PCell) on radio channel 1 (PCC) but is not aware of Cell 2 (E-UTRAN PSCell) on radio channel 2. The UE is only monitoring the PCC. During T1 only Cell1 is known to the UE.
Before the start of T2, the UE in the measurement control information that event-triggered reporting with Event B1 is configured for neighbour cell (Cell2). Before the start of T2 the UE is configured with the measurement gaps (gap pattern Id # 0). The Cell2 becomes known to the UE during T2. Therefore, during T2 the UE shall report Event B1. After receiving the Event B1, and the test system shall send a RRC message to the UE to release the measurement gaps.
The test system shall send a RRC message to the UE and to add PSCell (Cell 2) on radio channel 2. The RRC message (to release the measurement gaps and to add PSCell) also includes a request for the UE to start periodic CSI reporting for the PSCell after the PSCell has been successfully added. The RRC message to add PSCell addition and measurement gaps release shall be sent within the same RRC message to the UE during period T2, after the measurement gaps are released by the test system. T and the point in time at which the RRC message to add PSCell (Cell2) is received at the UE antenna connector defines the start of period T3.
The test system shall observe the periodic reporting of CSI for PSCell during T4. The point in time at which the UE has sent PRACH to the PSCell (Cell 2) defines the start of period T4.
The test system shall send a RRC message to the UE to release PSCell (Cell 2) on radio channel 2. The RRC message to release PSCell (Cell2) shall be sent to the UE during period T4, after the UE has sent at least one CQI report with non-zero CQI index for PSCell (Cell 2). The point in time at which the RRC message to release PSCell (Cell2) is received at the UE antenna connector defines the start of period T5.
Table A.4A.1.1.1-1: Applicable E-UTRA and NR configurations for NE-DC PSCell addition and Release test
	Config
	Description

	1
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	4
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	5
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	6
	LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Table A.4A.1.1.1-2: General Test Parameters for PSCell Addition and Release
	Parameter
	Unit
	Value
	Comment

	RF Channel Number
	
	1, 2
	Two radio channels are used for this test. One for NR cell and second for E-UTRAN Cell

	Initial 
	Active PCell
	
	Cell1
	PCell on RF channel number 1.

	
	Neighbour cell
	
	Cell2
	Neighbour cell on RF channel number 2.

	Final 
	Active PCell
	
	Cell1
	PCell on RF channel number 1.

	Condition
	Neighbour Cell
	
	Cell2
	PSCell released on RF channel number 2.

	B1
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event B1.

	
	Threshold RSRP
(Config 1,2,4,5)
	dBm
	-96
	Actual RSRP threshold for event B1. 

	
	Threshold RSRP
(Config 3,6)
	dBm
	-93
	Actual RSRP threshold for event B1. 

	
	Time to Trigger
	S
	0
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	Measurement gap pattern Id
	
	0
	Gaps are configured before T2 and released before T3.

	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 carrier frequency of cell2. 

	T1
	s
	1
	During this time the PCell shall be known and cell2 shall be unknown.

	T2
	s
	1
	During this time the UE shall identify neighbour cell (cell2) and report event B1., and the test system shall transmit one RRC message for both measurement gap release and PSCell addition to UE.

	T3
	s
	0.5
	During this time the UE adds the PSCell.

	T4
	s
	0.5
	During this time the UE sends CSI reports for PSCell.

	T5
	s
	0.5
	During this time the UE releases the PSCell.



<End of Change 2>

<Start of Change 3>
A.7.5.7.1	Addition and Release Delay of known NR PSCell
A.7.5.7.1.1	Test Purpose and Environment
The purpose of this test is to verify the PSCell addition and release delay requirements defined in clauses 8.9.2 and 8.9.3, respectively, for the case where the PSCell is known to the UE at the time of addition. 
The supported test configurations are given in Table A.7.5.7.1.1-1. The test scenario comprises two NR cells, Cell 1 and Cell 2, on radio channel 1 in FR1 and radio channel 2 in FR2, respectively. Test parameters are given in Tables A.7.5.7.1.1-2, A.7.5.7.1.1-3 and A.7.5.7.1.1-4 below. The test consists of five time periods with durations T1, T2, T3, T4 and T5, respectively.
At the start of T1, the UE shall be connected to Cell 1 (PCell) on radio channel 1 (PCC) and shall only monitor PCC and hence be unaware of Cell 2 (PSCell-to-be added) on radio channel 2. Before the start of T2, the test system shall send measurement control information including measurement gap configuration and event-triggered reporting configuration for measurements on radio channel 2.
During T2, the UE shall identify Cell 2 and send an event-triggered report. When the tests system receives the report, it shall send updated measurement control information where the measurement gap pattern is released. Before the start of T3, the test system shall send a RRC message instructing the UE to release measurement gap, to add PSCell (Cell 2), and further instructing the UE to report CSI periodically in the PSCell once it has been added. Reception by the UE of this RRC message defines the start of T3.
During T3, the UE shall carry out random access towards the PSCell. Reception by the test system of the PRACH preamble defines the start of T4.
During T4, the UE shall send periodic CSI reports in PSCell. After having received at least one such report, the test system shall send a RRC message instructing the UE to release the PSCell. Reception by the UE of the RRC message defines the start of T5.
During T5, the UE shall release the PSCell.
Table A.7.5.7.1.1-1: Supported test configurations for FR2 PSCell
	Config
	Description

	1
	FR1 FDD SSB SCS 15kHz BW 10MHz – FR2 TDD SSB SCS 240kHz BW 100MHz

	2
	FR1 TDD SSB SCS 15kHz BW 10MHz – FR2 TDD SSB SCS 240kHz BW 100MHz

	3
	FR1 TDD SSB SCS 30kHz BW 40MHz – FR2 TDD SSB SCS 240kHz BW 100MHz

	Note 1: The UE is only required to be tested in one of the supported test configurations



Table A.7.5.7.1.1-2: General test parameters for PSCell addition and release delay
	Parameter
	Unit
	Value
	Comment

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

	Active PCell
	
	Cell 1
	PCell on RF channel number 1 in FR1

	Neighbour cell
	
	Cell 2
	Neighbour cell (PSCell-to-be) on RF channel number 2 in FR2

	A4
	Hysteresis
	dB
	0
	Hysteresis for event A4

	
	Threshold RSRP
	dBm
	-118
	Threshold for event A4

	
	Time to Trigger
	S
	0
	Time to trigger for event A4

	DRX
	
	OFF
	For both PCell and PSCell once activated

	Measurement gap pattern ID
	
	0
	Gaps are configured before T2 and released before T3.

	PRACH configuration in Cell 2
	
	FR2 PRACH configuration 2
	PRACH configuration as specified in Clause A.3.8.3.2.

	CSI reporting periodicity and offset configuration for Cell 2
	ms
	2
	

	T1
	s
	5
	During this time the PCell is known and Cell 2 is unknown.

	T2
	s
	1
	During this time the UE shall identify neighbour cell 2 and report event B1., and the test system shall transmit one RRC message for both measurement gap release and PSCell addition to UE.

	T3
	s
	1
	During this time the UE adds the PSCell.

	T4
	s
	1
	During this time the UE sends CSI reports for PSCell.

	T5
	s
	1
	During this time the UE releases the PSCell.



<End of Change 3>

