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[bookmark: _Toc535476509]A.11.2	RRC_CONNECTED state mobility
A.11.2.X	RRC Re-establishment
A.11.2.X.1	Intra-frequency RRC Re-establishment with CCA
A.11.2.X.1.1	Test Purpose and Environment
The purpose is to verify that the NR intra-frequency RRC re-establishment delay with CCA with known target cell is within the specified limits. These tests will verify the requirements in clause 6.2.1A.
The test parameters are given in table A.11.2.X.1.1-1, table A.11.2.X.1.1-2 and table A.11.2.X.1.1-3 below. The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell with CCA, is deactivated. The time period T3 starts after the occurrence of the radio link failure.
Table A.11.2.X.1.1-1: Supported test configurations
	Configuration
	Description

	1
	15 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	2
	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.11.2.X.1.1-2: General test parameters for NR intra-frequency RRC Re-establishment test case with CCA
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2
	Cell1
	Cell 1 is with CCA.

	
	Neighbour cells
	
	1, 2
	Cell2 
	Cell 2 is with CCA.

	Final condition
	Active cell
	
	1, 2
	Cell2
	

	RF Channel Number
	
	1, 2
	1
	

	Time offset between cells
	
	1
	3 s
	Synchronous cells

	
	
	2
	3 s
	Synchronous cells

	N310
	-
	1, 2
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1, 2
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1, 2
	0
	Radio link failure timer; T310 is disabled

	T311
	ms
	1, 2
	3000
	RRC re-establishment timer

	Access Barring Information
	-
	1, 2
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1
	TBD
	

	
	
	2
	TBD
	

	SMTC configuration
	
	1
	SMTC pattern 1
	

	
	
	2
	SMTC pattern 1
	

	DRX cycle length
	s
	1, 2
	OFF
	

	PRACH configuration
	
	1, 2
	TBD
	

	T1
	s
	1, 2
	[5]
	

	T2
	ms
	1, 2
	[200]
	Time for the UE to detect RLF

	T3
	s
	1, 2
	[2]
	



Table A.11.2.X.1.1-3: Cell specific test parameters for NR intra-frequency RRC Re-establishment test case with CCA
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1
	TDDConf.1.1
	TDDConf.1.1

	
	
	2
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	TBD
	N/A

	
	
	2
	SR.2.1 TDD
	N/A

	RMSI CORESET RMC configuration
	
	1
	TBD
	TBD

	
	
	2
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC configuration
	
	1
	TBD
	TBD

	
	
	2
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1, 2
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

	TRS configuration
	
	1
	TRS.1.1 TDD
	N/A

	
	
	2
	TRS.1.2 TDD
	

	Initial DL BWP configuration
	
	1, 2
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2
	ULBWP.0.1
	ULBWP.0.1

	Active DL BWP confgiuration
	
	1, 2
	DLBWP.1.1
	N/A
	N/A
	N/A
	N/A
	DLBWP.1.1

	Active UL BWP configuration
	
	1, 2
	ULBWP.1.1
	N/A
	N/A
	N/A
	N/A
	ULBWP.1.1

	RLM-RS
	
	1, 2
	SSB
	SSB

	

	dB
	1
	1.54
	-infinity
	-infinity
	-3.79
	4
	4

	
	
	2
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1
	[-104]

	
	
	2
	[-101]

	
 Note2
	dBm/15 kHz
	1
	[-104]

	
	
	2
	

	

	dB
	1
	7
	-infinity
	-infinity
	4
	4
	4

	
	
	2
	
	
	
	
	
	

	SS-RSRP Note3
	dBm/SCS
	1
	-91
	-infinity
	-infinity
	-94
	-94
	-94

	
	
	2
	-88
	-infinity
	-infinity
	-91
	-91
	-91

	Io
	dBm/9.36 MHz
	1
	-60.74
	-64.59
	-64.59
	-60.74
	-64.59
	-64.59

	
	dBm/9.36 MHz
	2
	-54.65
	-58.50
	-58.50
	-54.65
	-58.50
	-58.50

	Propagation Condition 
	
	1, 2
	AWGN

	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:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



A.11.2.X.1.2	Test Requirements
The RRC re-establishment delay is defined as the time from the start of time period T3, to the moment when the UE starts to send PRACH preambles to cell 2 for sending the RRCReestablishmentRequest message to cell 2.
The RRC re-establishment delay to a known NR intra frequency cell with CCA shall be less than TBD s.
The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.
NOTE:	The RRC re-establishment delay in the test is derived from the following expression:

	
Where:
	TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The PRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.

	Where
Nfreq = 1
	Tidentify_intra_NR_CCA = MAX (200 ms, (5+K1) x TSMTC), where
	K1 is the number of SMTC not available at the UE due during RRC re-establishment period on the carrier with CCA.
TSMTC is the SMTC periodicity.
Tidentify_inter_NR_CCA = 0 ms
	TSI-NR_CCA = 1280 ms; it is the time required for receiving all the relevant system information as defined in TS 38.331 for the target intra-frequency NR cell.
	
TPRACH_CCA = (1+ K3)*TSSB,RO + 10 ms, where:
-	TSSB,RO is the SSB to PRACH occasion association period as defined in Table 8.1-1 of TS 38.213 [39].
[-	K3 is the number of consecutive SSB to PRACH occasion association periods during which no PRACH occasion is available for PRACH transmission due to UL CCA failure. K3 = 0 for Type 2C UL channel access procedure as defined in TS 37.213 [57].]
This gives a total of TBD ms.
A.11.2.X.2	Inter-frequency RRC Re-establishment with CCA
A.11.2.X.2.1	Test Purpose and Environment
The purpose is to verify that the NR inter-frequency RRC re-establishment delay with CCA in FR1 without known target cell is within the specified limits. These tests will verify the requirements in clause 6.2.1.
The test parameters are given in table A.11.2.X.2.1-1, table A.11.2.X.2.1-2 and table A.11.2.X.2.1-3 below. The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell, becomes inactive. The time period T3 starts after the occurrence of the radio link failure. During T1, the UE shall be configured with the carrier frequency of cell 2 (with RF Channel Number #2) to ensure that the UE has the context of the carrier frequency of cell 2 by the end of T1.
Table A.11.2.X.2.1-1: Supported test configurations
	Configuration
	Description

	1
	15 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	2
	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.11.2.X.2.1-2: General test parameters for NR inter-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2
	Cell1
	Cell 1 is with CCA.

	
	Neighbour cells
	
	1, 2
	Cell2 
	Cell 2 is with CCA.

	Final condition
	Active cell
	
	1, 2
	Cell2
	

	RF Channel Number
	
	1, 2
	1
	

	Time offset between cells
	
	1
	3 s
	Synchronous cells

	
	
	2
	3 s
	Synchronous cells

	N310
	-
	1, 2
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1, 2
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1, 2
	0
	Radio link failure timer; T310 is disabled

	T311
	ms
	1, 2
	3000
	RRC re-establishment timer

	Access Barring Information
	-
	1, 2
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1
	TBD
	

	
	
	2
	TBD
	

	SMTC configuration
	
	1
	SMTC pattern 1
	

	
	
	2
	SMTC pattern 1
	

	DRX cycle length
	s
	1, 2
	OFF
	

	PRACH configuration
	
	1, 2
	TBD
	

	T1
	s
	1, 2
	[5]
	

	T2
	ms
	1, 2
	[200]
	Time for the UE to detect RLF

	T3
	s
	1, 2
	[2]
	



Table A.11.2.X.2.1-3: Cell specific test parameters for NR inter-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1
	TDDConf.1.1
	TDDConf.1.1

	
	
	2
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	TBD
	N/A

	
	
	2
	SR.2.1 TDD
	N/A

	RMSI CORESET RMC configuration
	
	1
	TBD
	TBD

	
	
	2
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC configuration
	
	1
	TBD
	TBD

	
	
	2
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1, 2
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

	TRS configuration
	
	1
	TRS.1.1 TDD
	N/A

	
	
	2
	TRS.1.2 TDD
	

	Initial DL BWP configuration
	
	1, 2
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2
	ULBWP.0.1
	ULBWP.0.1

	Active DL BWP confgiuration
	
	1, 2
	DLBWP.1.1
	N/A
	N/A
	N/A
	N/A
	DLBWP.1.1

	Active UL BWP configuration
	
	1, 2
	ULBWP.1.1
	N/A
	N/A
	N/A
	N/A
	ULBWP.1.1

	RLM-RS
	
	1, 2
	SSB
	SSB

	

	dB
	1
	1.54
	-infinity
	-infinity
	-3.79
	4
	4

	
	
	2
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1
	[-104]

	
	
	2
	[-101]

	
 Note2
	dBm/15 kHz
	1
	[-104]

	
	
	2
	

	

	dB
	1
	7
	-infinity
	-infinity
	4
	4
	4

	
	
	2
	
	
	
	
	
	

	SS-RSRP Note3
	dBm/SCS
	1
	-91
	-infinity
	-infinity
	-94
	-94
	-94

	
	
	2
	-88
	-infinity
	-infinity
	-91
	-91
	-91

	Io
	dBm/9.36 MHz
	1
	-60.74
	-64.59
	-64.59
	-60.74
	-64.59
	-64.59

	
	dBm/9.36 MHz
	2
	-54.65
	-58.50
	-58.50
	-54.65
	-58.50
	-58.50

	Propagation Condition 
	
	1, 2
	AWGN

	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:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



A.11.2.X.2.2	Test Requirements
The RRC re-establishment delay is defined as the time from the start of time period T3, to the moment when the UE starts to send PRACH preambles to cell 2 for sending the RRCReestablishmentRequest message to cell 2.
The RRC re-establishment delay to an unknown NR inter frequency cell shall be less than TBD s.
The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.
NOTE:	The RRC re-establishment delay in the test is derived from the following expression:

Where:
	TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The PRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.

Where
Tidentify_intra_NR_CCA: 0 ms
Tidentify_inter_NR_CCA,i: MAX (200 ms, ([6]+K2,i) x TSMTC, i), 
where
K2,i is the number of SMTC not available at the UE during RRC re-establishment period on the “i” th carrier with CCA
TSMTC,i: It is the periodicity of the SMTC occasion configured for the inter-frequency carrier i. 
Nfreq = 2
TSI = 1280 ms; it is the time required for receiving all the relevant system information as defined in TS 38.331 for the target inter-frequency NR cell.
TPRACH_CCA = (1+ K3)*TSSB,RO + 10 ms, where:
-	TSSB,RO is the SSB to PRACH occasion association period as defined in Table 8.1-1 of TS 38.213 [39].
[-	K3 is the number of consecutive SSB to PRACH occasion association periods during which no PRACH occasion is available for PRACH transmission due to UL CCA failure. K3 = 0 for Type 2C UL channel access procedure as defined in TS 37.213 [57].]
This gives a total of TBD ms.
A.11.2.X.3	Intra-frequency RRC Re-establishment with CCA without serving cell timing
A.11.2.X.3.1	Test Purpose and Environment
The purpose is to verify that the NR intra-frequency RRC re-establishment delay in FR1 without serving cell timing is within the specified limits. These tests will verify the requirements in clause 6.2.1.
The test parameters are given in table A.11.2.X.3.1-1, table A.11.2.X.3.1-2 and table A.11.2.X.3.1-3 below. The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell, is deactivated. The time period T3 starts after the occurrence of the radio link failure.
Table A.11.2.X.3.1-1: Supported test configurations
	Configuration
	Description

	1
	15 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	2
	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.11.2.X.3.1-2: General test parameters for NR intra-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1, 2
	Cell1
	Cell 1 is with CCA.

	
	Neighbour cells
	
	1, 2
	Cell2 
	Cell 2 is with CCA.

	Final condition
	Active cell
	
	1, 2
	Cell2
	

	RF Channel Number
	
	1, 2
	1
	

	Time offset between cells
	
	1
	3 s
	Synchronous cells

	
	
	2
	3 s
	Synchronous cells

	N310
	-
	1, 2
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1, 2
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1, 2
	6000
	Radio link failure timer; T310 is disabled

	T311
	ms
	1, 2
	3000
	RRC re-establishment timer

	Access Barring Information
	-
	1, 2
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1
	TBD
	

	
	
	2
	TBD
	

	SMTC configuration
	
	1
	SMTC pattern 1
	

	
	
	2
	SMTC pattern 1
	

	DRX cycle length
	s
	1, 2
	OFF
	

	PRACH configuration
	
	1, 2
	TBD
	

	T1
	s
	1, 2
	[5]
	

	T2
	ms
	1, 2
	[6]
	Time for the UE to detect RLF

	T3
	s
	1, 2
	[3]
	



Table A.11.2.X.3.1-3: Cell specific test parameters for NR intra-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1
	TDDConf.1.1
	TDDConf.1.1

	
	
	2
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	TBD
	N/A

	
	
	2
	SR.2.1 TDD
	N/A

	RMSI CORESET RMC configuration
	
	1
	TBD
	TBD

	
	
	2
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC configuration
	
	1
	TBD
	TBD

	
	
	2
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1, 2
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

	TRS configuration
	
	1
	TRS.1.1 TDD
	N/A

	
	
	2
	TRS.1.2 TDD
	

	Initial DL BWP configuration
	
	1, 2
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1, 2
	ULBWP.0.1
	ULBWP.0.1

	Active DL BWP confgiuration
	
	1, 2
	DLBWP.1.1
	N/A
	N/A
	N/A
	N/A
	DLBWP.1.1

	Active UL BWP configuration
	
	1, 2
	ULBWP.1.1
	N/A
	N/A
	N/A
	N/A
	ULBWP.1.1

	RLM-RS
	
	1, 2
	SSB
	SSB

	

	dB
	1
	4
	-infinity
	-infinity
	-infinity
	-infinity
	4

	
	
	2
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1
	[-104]

	
	
	2
	[-101]

	
 Note2
	dBm/15 kHz
	1
	[-104]

	
	
	2
	

	

	dB
	1
	7
	-infinity
	-infinity
	4
	4
	4

	
	
	2
	
	
	
	
	
	

	SS-RSRP Note3
	dBm/SCS
	1
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-94

	
	
	2
	-91
	-infinity
	-infinity
	-infinity
	-infinity
	-91

	Io
	dBm/9.36 MHz
	1
	-64.59
	-infinity
	-infinity
	-infinity
	-infinity
	-64.59

	
	dBm/9.36 MHz
	2
	-58.50
	-infinity
	-infinity
	-infinity
	-infinity
	-58.50

	Propagation Condition 
	
	1, 2
	AWGN

	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:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



A.11.2.X.3.2	Test Requirements
The RRC re-establishment delay is defined as the time from the start of time period T3, to the moment when the UE starts to send PRACH preambles to cell 2 for sending the RRCReestablishmentRequest message to cell 2.
The RRC re-establishment delay to an unknown NR intra frequency cell without serving cell timing shall be less than TBD s.
The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.
NOTE:	The RRC re-establishment delay in the test is derived from the following expression:
	
Where:
	TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The PRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.

	Nfreq = 1
	Tidentify_intra_NR = MAX (800 ms, (10+ K1) x TSMTC), where
K1 is the number of SMTC not available at the UE due during RRC re-establishment period on the carrier with CCA.
TSMTC is the SMTC periodicity.
Tidentify_inter_NR_CCA = 0 ms
TSI-NR_CCA = 1280 ms; it is the time required for receiving all the relevant system information as defined in TS 38.331 [2] for the target intra-frequency NR cell.
TPRACH_CCA = (1+ K3)*TSSB,RO + 10 ms, where:
-	TSSB,RO is the SSB to PRACH occasion association period as defined in Table 8.1-1 of TS 38.213 [39].
[-	K3 is the number of consecutive SSB to PRACH occasion association periods during which no PRACH occasion is available for PRACH transmission due to UL CCA failure. K3 = 0 for Type 2C UL channel access procedure as defined in TS 37.213 [57].]
This gives a total of TBD ms.
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