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<< Start of Changes >>
16.3.2.1.1	NR SA FR1 Intra-frequency RRC Re-establishment in FR1 for 1 Rx UE
Editor's Note: 
· TT analysis needs to be updated to include Cell2 power level during T2 (-inf)
16.3.2.1.1.1	Test purpose
To verify that the NR intra-frequency RRC re-establishment delay in FR1 with known target cell is within the specified limits. This test will verify the requirements in 38.133 [6] clause 6.2.1B.
16.3.2.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 1Rx from Release 17 onwards.
16.3.2.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.2.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.1.1.
16.3.2.1.1.4	Test description
16.3.2.1.1.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.1.1.4.1 with following exceptions:
-	Table 6.3.2.1.1.4.1-1 is replaced by Table 16.3.2.1.1.4.1-1.
-	Table 6.3.2.1.1.4.1-2 is replaced by Table 16.3.2.1.1.4.1-2.
-	Table 6.3.2.1.1.4.1-3 is replaced by Table 16.3.2.1.1.4.1-3
Table 16.3.2.1.1.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.1.1-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.1.1-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.1.1-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.1.1-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

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



Table 16.3.2.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 16.3.2.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.2.1
	

	Exceptions to connection diagram
	
	



Table 16.3.2.1.1.4.1-3: General test parameters for NR intra-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1,2,3,4
	Cell1
	

	
	Neighbour cells
	
	1,2,3,4
	Cell2 
	

	Final condition
	Active cell
	
	1,2,3,4
	Cell2
	

	RF Channel Number
	
	1,2,3,4
	1
	

	Time offset between cells
	
	1,4
	3 ms
	Asynchronous cells

	
	
	2,3
	3 s
	Synchronous cells

	N310
	-
	1,2,3,4
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1,2,3,4
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1,2,3,4
	0
	Radio link failure timer;

	T311
	ms
	1,2,3,4
	3000
	RRC re-establishment timer

	Access Barring Information
	-
	1,2,3,4
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	DRX cycle length
	s
	1,2,3,4
	OFF
	

	PRACH configuration
	
	1,2,3,4
	PRACH.1 FR1
	Table A.7.1-1

	T1
	s
	1,2,3,4
	5
	

	T2
	ms
	1,2,3,4
	440
	Time for the UE to detect RLF
(Summation of TEvaluate_out_SSB defined in clause 8.1B in TS 38.133 [6], T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133[6])

	T3
	s
	1,2,3,4
	2
	



16.3.2.1.1.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.1.1.4.2.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. This causes the UE to declare RLF. The RRC re-establishment delay is defined as the time from the moment UE declares RLF, to the moment when the UE starts PRACH preambles to cell 2 sending the RRCReestablishmentRequest message.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message.
2.	Set the parameters according to T1 in Table 16.3.2.1.1.5-1. T1 starts.
3.	SS shall transmit an RRCReconfiguration message.
4.	The UE shall transmit RRCReconfigurationComplete message.
5.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 16.3.2.1.1.5-1. T2 starts.
6.	When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 16.3.2.1.1.5-1. T3 starts.
7.	If the UE starts to send PRACH preambles to cell 2 sending the RRCReestablishmentRequest message to cell 2 within 2040ms (= 440 ms + 1.6 s) from the beginning of time period T2, then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
8.	After T3 expires, cause UE handover back to Cell 1 (if the handover fails, switch off the UE) or switch off the UE. Then ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Cell 1 is the active cell.
9.	Repeat step 2-8 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.
16.3.2.1.1.4.3	Message contents
Same as the message contents given in 6.3.2.1.1.4.3 with the following exceptions:
-	Table 7.3.1-3 in 38.508-1 [14] is used with condition SMTC.2 for Test Configuration 16.3.2.1.1-4.
16.3.2.1.1.5	Test requirement
Table 16.3.2.1.1.5-1 defines the primary level settings including test tolerances for NR Intra-frequency RRC Re-establishment in FR1 test case.
Same as the test requirements given in sub-clause 6.3.2.1.1.5 with following exceptions:
-	Table 6.3.2.1.1.5-1 is replaced by Table 16.3.2.1.1.5-1.
Table 16.3.2.1.1.5-1: Cell specific test parameters
	Parameter
	Unit
	Test config
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET RMC 
	
	1,4
	CR.1.1 FDD
	CR.1.1 FDD

	configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC 
	
	1,4
	CCR.1.1 FDD
	CCR.1.1 FDD

	configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1,2,3,4
	OP.1
	OP.1

	TRS configuration
	
	1,4
	TRS.1.1 FDD
	TRS.1.1 FDD

	
	
	2
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	
	3
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial DL BWP configuration
	
	1,2,3,4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1,2,3,4
	ULBWP.0.1
	ULBWP.0.1

	Active DL BWP configuration
	
	1,2,3,4
	DLBWP.1.1
	N/A
	N/A
	N/A
	N/A
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2,3,4
	ULBWP.1.1
	N/A
	N/A
	N/A
	N/A
	ULBWP.1.1

	RLM-RS
	
	1,2,3,4
	SSB
	SSB

	

	dB
	1,2,3,4
	1.54
	-infinity
	-infinity
	-3.79
	4-infinity
	4

	
 Note2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1,2,3,4
	-98

	

	dB
	1,2,3,4
	7
	-infinity
	-infinity
	4
	4-infinity
	4

	SS-RSRP Note3
	dBm/SCS
	1,2,4
	-91
	-infinity
	-infinity
	-94
	-94-infinity
	-94

	
	
	3
	-88
	-infinity
	-infinity
	-91
	-91-infinity
	-91

	Io
	dBm/9.36 MHz
	1,2,4
	-60.74
	-64.59
	-64.59
	-60.74
	-64.59-70.05
	-64.59

	
	dBm/18.36 MHz
	3
	-57.81
	-61.66
	-61.66
	-57.81
	-61.66-67.12
	-61.66

	Propagation Condition 
	
	1,2,3,4
	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.



The RRC re-establishment delay is defined as the time from the moment UE declares RLF, 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 shall be less than 1.6 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:
	Tre-establish_delay= TUL_grant + TUE_re-establish_delay.
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 = 200 ms
	TSI = 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 = 15 ms; it is the additional delay caused by the random access procedure.
This gives a total of 1545 ms for RRC re-establishment delay, allow 440 ms + 1.6 s from the beginning of T2 in the test case.
16.3.2.1.2	NR SA FR1 Intra-frequency RRC Re-establishment in FR1 for 2 Rx UE
Editor's Note: 
· TT analysis needs to be updated to include Cell2 power level during T2 (-inf)
16.3.2.1.2.1	Test purpose
To verify that the NR intra-frequency RRC re-establishment delay in FR1 with known target cell is within the specified limits. This test will verify the requirements in 38.133 [6] clause 6.2.1B.
16.3.2.1.2.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards.
16.3.2.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.2.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.16.3.2.1.2.
16.3.2.1.2.4	Test description
16.3.2.1.2.4.1	Initial conditions
Same as the initial conditions given in sub-clause 6.3.2.1.1.4.1 with following exceptions:
-	Table 6.3.2.1.1.4.1-1 is replaced by Table 16.3.2.1.2.4.1-1.
-	Table 6.3.2.1.1.4.1-2 is replaced by Table 16.3.2.1.2.4.1-2.
-	Table 6.3.2.1.1.4.1-3 is replaced by Table 16.3.2.1.2.4.1-3
Table 16.3.2.1.2.4.1-1: Supported test configurations
	Configuration
	Description

	16.3.2.1.2-1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	16.3.2.1.2-2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	16.3.2.1.2-3
	30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	16.3.2.1.2-4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

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



Table 16.3.2.1.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.14-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.3.2.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
	



Table 16.3.2.1.2.4.1-3: General test parameters for NR intra-frequency RRC Re-establishment test case in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Initial condition
	Active cell
	
	1,2,3,4
	Cell1
	

	
	Neighbour cells
	
	1,2,3,4
	Cell2 
	

	Final condition
	Active cell
	
	1,2,3,4
	Cell2
	

	RF Channel Number
	
	1,2,3,4
	1
	

	Time offset between cells
	
	1,4
	3 ms
	Asynchronous cells

	
	
	2,3
	3 s
	Synchronous cells

	N310
	-
	1,2,3,4
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1,2,3,4
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	1,2,3,4
	0
	Radio link failure timer;

	T311
	ms
	1,2,3,4
	3000
	RRC re-establishment timer

	Access Barring Information
	-
	1,2,3,4
	Not Sent
	No additional delays in random access procedure.

	SSB configuration
	
	1,2,4
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1,4
	SMTC.2
	

	
	
	2,3
	SMTC.1
	

	DRX cycle length
	s
	1,2,3,4
	OFF
	

	PRACH configuration
	
	1,2,3,4
	PRACH.1 FR1
	Table A.7.1-1

	T1
	s
	1,2,3,4
	5
	

	T2
	ms
	1,2,3,4
	240
	Time for the UE to detect RLF
(Summation of TEvaluate_out_SSB defined in clause 8.1B in TS 38.133 [6], T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133[6])

	T3
	s
	1,2,3,4
	2
	



16.3.2.1.2.4.2	Test procedure
Same as the test procedure given in sub-clause 6.3.2.1.1.4.2.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. This causes the UE to declare RLF. The RRC re-establishment delay is defined as the time from the moment UE declares RLF, to the moment when the UE starts PRACH preambles to cell 2 sending the RRCReestablishmentRequest message.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message.
2.	Set the parameters according to T1 in Table 16.3.2.1.2.5-1. T1 starts.
3.	SS shall transmit an RRCReconfiguration message.
4.	The UE shall transmit RRCReconfigurationComplete message.
5.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 16.3.2.1.2.5-1. T2 starts.
6.	When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 16.3.2.1.2.5-1. T3 starts.
7.	If the UE starts to send PRACH preambles to cell 2 sending the RRCReestablishmentRequest message to cell 2 within 1840ms (= 240 ms + 1.6 s) from the beginning of time period T2, then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
8.	After T3 expires, cause UE handover back to Cell 1 (if the handover fails, switch off the UE) or switch off the UE. Then ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Cell 1 is the active cell.
9.	Repeat step 2-8 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.
16.3.2.1.2.4.3	Message contents
Same as the message contents given in 16.3.2.1.1.4.3 with the following exceptions:
-	Table 7.3.1-3 in 38.508-1 [14] is used with condition SMTC.2 for Test Configuration 16.3.2.1.2-4.
16.3.2.1.2.5	Test requirement
Table 16.3.2.1.2.5-1 defines the primary level settings including test tolerances for NR Intra-frequency RRC Re-establishment in FR1 test case.
Same as the test requirements given in sub-clause 6.3.2.1.1.5 with following exceptions:
-	Table 6.3.2.1.1.5-1 is replaced by Table 16.3.2.1.2.5-1.
Table 16.3.2.1.2.5-1: Cell specific test parameters
	Parameter
	Unit
	Test config
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1,4
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1,4
	SR.1.1 FDD
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET RMC 
	
	1,4
	CR.1.1 FDD
	CR.1.1 FDD

	configuration
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC 
	
	1,4
	CCR.1.1 FDD
	CCR.1.1 FDD

	configuration
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern
	
	1,2,3,4
	OP.1
	OP.1

	TRS configuration
	
	1,4
	TRS.1.1 FDD
	TRS.1.1 FDD

	
	
	2
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	
	3
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial DL BWP configuration
	
	1,2,3,4
	DLBWP.0.1
	DLBWP.0.1

	Initial UL BWP configuration
	
	1,2,3,4
	ULBWP.0.1
	ULBWP.0.1

	Active DL BWP configuration
	
	1,2,3,4
	DLBWP.1.1
	N/A
	N/A
	N/A
	N/A
	DLBWP.1.1

	Active UL BWP configuration
	
	1,2,3,4
	ULBWP.1.1
	N/A
	N/A
	N/A
	N/A
	ULBWP.1.1

	RLM-RS
	
	1,2,3,4
	SSB
	SSB

	

	dB
	1,2,3,4
	1.54
	-infinity
	-infinity
	-3.79
	4-infinity
	4

	
 Note2
	dBm/SCS
	1,2,4
	-98

	
	
	3
	-95

	
 Note2
	dBm/15 kHz
	1,2,3,4
	-98

	

	dB
	1,2,3,4
	7
	-infinity
	-infinity
	4
	4-infinity
	4

	SS-RSRP Note3
	dBm/SCS
	1,2,4
	-91
	-infinity
	-infinity
	-94
	-94-infinity
	-94

	
	
	3
	-88
	-infinity
	-infinity
	-91
	-91-infinity
	-91

	Io
	dBm/9.36 MHz
	1,2,4
	-60.74
	-64.59
	-64.59
	-60.74
	-64.59-70.05
	-64.59

	
	dBm/18.36 MHz
	3
	-57.81
	-61.66
	-61.66
	-57.81
	-61.66-67.12
	-61.66

	Propagation Condition
	
	1,2,3,4
	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.



The RRC re-establishment delay is defined as the time from the moment UE declares RLF, 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 shall be less than 1.6 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:
	Tre-establish_delay= TUL_grant + TUE_re-establish_delay.
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 = 200 ms
	TSI = 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 = 15 ms; it is the additional delay caused by the random access procedure.
This gives a total of 1545 ms for RRC re-establishment delay, allow 240 ms + 1.6 s from the beginning of T2 in the test case.
<< End of Changes >>
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