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	Reason for change:
	1. RMC
· Wrong clause number.
· DLBWP.1.3 RedCap/ULBWP.1.3 RedCap are designed as the RMC for RedCap-specific dedicated BWP, and the BW of DLBWP/ULBWP.1.3 is 52/51/66/32 RBs for SCS = 15/30/120/240kHz, which equals to CBW in RedCap test. 

As a result, in NCD-SSB based measurement TCs (16.6.1.1/2/9/10, 17.6.1.3, 17.6.2.1), DLBWP.1.3 contains both CD-SSB and NCD-SSB. Then a non-conformant RedCap UE which doesn’t support NCD-SSB can still pass the test since it can perform measurement on CD-SSB.

To avoid this situation. We suggest change the BW of DLBWP/ULBWP.1.3 same the DLBWP/ULBWP.1.2, i.e. 25/25/32/16 RBs for SCS = 15/30/120/240kHz.

2. N2L HO TC A.16.3.1.7:
· Cell 2 Es/Noc is incorrect. It should be 8dB

3. Re-establishment TCs A.16.3.2.1.1/2/3/4/5/6
· Initial BWP RMC used in A.16.3.2.4/5/6 are incorrect since RAN4 hasn’t define DLBWP.0.1 RedCap/ULBWP.0.1 RedCap in 38.133. Suggest align with Rel-15 re-establishment TCs, i.e using DLBWP.0.1/ULBWP.0.1.
· DLBWP.1.1 RedCap/ULBWP.1.1 RedCap is used as dedicated BWP RMC in A.16.3.2.1.1/2/3, which is not aligned with A.16.3.2.1.4 (DLBWP.1.1/ULBWP.1.1), considering these TC are irrelevant to RedCap-specific BWP, we suggest use DLBWP.1.1/ULBWP.1.1, which simplifies TE implementation.

4. RACH TCs A.16.3.2.2.1/2/3/4/5/6/7/8:
· Brackets are removed from test parameters.
· Test requirements for first PRACH transmit power is incorrect. Unlike Rel-15 legacy RACH TCs, RedCap RACH TCs also contains test configuration of TDD+15 kHz. According to TS 38.211 Table 6.3.3.2-2/3 and 38.321 Table 7.3-2, when prachConfigurationIndex = 102 is used, we have:
i. 15kHz SCS + (HD-)FDD: PRACH format A1 shall be used, and DELTA_PREAMBLE = 8dB;
ii. 15kHz SCS + TDD: PRACH format A2 shall be used, and DELTA_PREAMBLE = 5dB;
iii. 30kHz SCS + TDD: PRACH format A2 shall be used, and DELTA_PREAMBLE = 8dB.
Then the test requirement for first PRACH preamble transmit power shall be:
i. 15kHz SCS + (HD-)FDD and 30kHz SCS + TDD: first PRACH power = TargetPower (-120) - Pathloss (-90dB) + DELTA_PREAMBLE (8dB) = -22dBm
ii. 15kHz SCS + TDD: first PRACH power =-120 - (-90) + 5 = -25dBm, rather than -22dBm.

5. Redirection TC A.16.3.2.3.1/2/3/4
· Some test parameters are still missing. We suggest reuse same parameters in its 2Rx RedCap counterparts A.16.3.2.3.2
· Similar changes to dedicated BWP RMC as re-establishment TCs

6. BFR TC A.16.5.2.3/4
· Similar changes to dedicated BWP RMC as re-establishment TCs

7. NR CGI TCs A.16.6.7.1/2
· Clause number is wrong. Obviously, it’s a copy and paste mistake when reusing Rel-16 CGI TCs.The correct clause number should be A.16.6.5.1/2.
· Editorial changes.
· Normative reference should be 38.133 cl. 9.11A.4.
· We suggest relax test requirement to 375/255ms (A.16.6.7.1/A.16.6.7.2) to ensure that the overall delay is an integer multiple of TDD DL/UL pattern periodicity, which will simplify the verification of interruption requirements.
8. LTE CGI TC A.16.6.7.3/4
· Clause number is wrong. Obviously, it’s a copy and paste mistake when reusing Rel-16 CGI TCs.The correct clause number should be 16.6.5.3/4.
· Normative reference should be 38.133 clause 9.4A.4.
· Normative eference for minimum ACK/NACK number requirements should be Table 9.4A.4.3-1.
· Correlation Matrix for 1x1 antenna configuration is undefined in 36.101-1. It can be directly removed.
· Duplex mode is incorrect.
· Configuration value of useAutonomousGaps should be “setup” according to 38.331.
· Unit of b2-Threshold1 should be dBm/SCS.
· In test requirements RRC procedure delay is calculated as 15 ms, which is obviously a copy & paste mistake when reusing LTE TCs. According to 38.331 clause 12, it should be 10 ms. 
· Furthermore, minimum ACK/NACK number test requirements shall also be updated accordingly. We purpose to update overall reporting delay test requirements as follows:
i. Report delay for 1Rx redcap: 10 (RRC procedure delay) + 30 (additional margin) +190 (CGI identification time) + 2 (TTI insertion uncertainty) = 232ms, then further relaxed to 235ms to ensure overall reporting delay is an integer multiple of the TDD UL/DL pattern periodicity (5ms)
ii. Report delay for 2Rx redcap: 10 + 30 +150 + 2 = 192ms, then further relaxed to 195ms.
iii. Minimum ACK/NACK number outside CGI identification time (45ms): Same calculation method used in LTE CGI measurement TCs (36.133 cl. A.8.1.5 and A.8.2.3) can be reused, i.e. 
1. For (HD-)FDD+15kHz, assume DL is scheduled on every slot. Then there should be 45 ACK/NACKs.
2. For TDD+15kHz, assume DL is scheduled on every D/S slot and TDDConf.1.1 (DSUUD) is used. Then there should be 45/5*3 = 27 ACK/NACKs.
3. For TDD+30kHz, assume DL is scheduled on every D/S slot and TDDConf.2.1 (DDDSUUUUDD) is used. Then there should be 90/10*6 = 54 ACK/NACKs.
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<Start of modified section 1>
A.3.9A.2.1	Dedicated BWP
Table A.3.9A.2.2-1: Downlink BWP patterns for RedCap dedicated BWP configuration
	BWP Parameters
	Unit
	Values

	Reference BWP
	 
	DLBWP.1.1 RedCap
	DLBWP.1.2 RedCap
	DLBWP.1.3 RedCap

	Starting PRB index
	 
	RBa Note 1
	RBb Note 2
	RBc Note 3

	Bandwidth
	RB
	25 for SSB SCS = 15KHz,
25 for SSB SCS = 30KHz,
32 for SSB SCS = 120KHz
16 for SSB SCS = 240KHz
	25 for SSB SCS = 15KHz,
25 for SSB SCS = 30KHz,
32 for SSB SCS = 120KHz
16 for SSB SCS = 240KHz
	52 25 for SSB SCS = 15KHz,
51 25 for SSB SCS = 30KHz,
66 32 for SSB SCS = 120KHz
32 16 for SSB SCS = 240KHz

	Note 1:	RBa is the lowest PRB index to guarantee the BWP including SSB PRB index (RBJ, RBJ+1,.…, RBJ+19) which is defined in Clause A.3.10.
Note 2:	RBb is the lowest PRB index to guarantee the BWP not fully overlapped with SSB PRB index (RBJ, RBJ+1,.…, RBJ+19) which is defined in Clause A.3.10.
Note 3:	RBc is the lowest PRB index to guarantee the BWP including SSB PRB index (RBJ, RBJ+1,.…, RBJ+19) which is defined in Clause A.3.10.


<End of modified section 1>

<Start of modified section 2>
A.3.9A.3.21	Dedicated BWP
Table A.3.9A.3.21-1: Uplink BWP patterns for RedCap dedicated BWP configuration
	BWP Parameters
	Unit
	Values

	Reference BWP
	 
	ULBWP.1.1 RedCap
	ULBWP.1.2 RedCap
	ULBWP.1.3 RedCap

	Starting PRB index
	 
	RBa Note 1
	RBb Note 2
	RBc Note 3

	Bandwidth
	RB
	25 for SSB SCS = 15KHz,
25 for SSB SCS = 30KHz,
32 for SSB SCS = 120KHz
16 for SSB SCS = 240KHz
	25 for SSB SCS = 15KHz,
25 for SSB SCS = 30KHz,
32 for SSB SCS = 120KHz
16 for SSB SCS = 240KHz
	52 25 for SSB SCS = 15KHz,
51 25 for SSB SCS = 30KHz,
66 32 for SSB SCS = 120KHz
32 16 for SSB SCS = 240KHz

	Note 1:	RBa is the same as RBa for DLBWP.1.1 RedCap.
Note 2:	RBb is the same as RBb for DLBWP.1.2 RedCap.
Note 3:	RBc is the same as RBc for DLBWP.1.3 RedCap.


<End of modified section 2>

<Start of modified section 3>
A.16.3.1.7	SA NR - E-UTRAN handover for 1Rx UE
A.16.3.1.7.1	Test Purpose and Environment
The purpose of this set of tests is to verify that the UE can make correct inter-RAT E-UTRAN handover when operating in standalone (SA) operation with PCell in FR1. This test shall verify the NR to E-UTRAN handover requirements as specified in clause 6.1D.2.1.
The test comprises of one NR carrier and one E-UTRA carrier. There are two cells and one cell on each carrier. Cell 1 is the NR PCell and Cell 2 is an inter-RAT E-UTRAN neighbour cell. The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively. At the start of time duration T1, the UE does not have any timing information of Cell 2. Starting T2, Cell 2 becomes detectable and the UE is expected to detect and send a measurement report. Gap pattern configuration with id #0 as specified in Table 9.1.2-1 is configured before T2 begins to enable inter-RAT frequency monitoring.
A RRC message implying handover shall be sent to the UE during period T2 after the UE has reported Event B2. The start of T3 is the instant when the last TTI containing the RRC message implying handover is sent to the UE. The handover message shall contain Cell 2 as the target cell.
Supported test configurations are shown in table A.16.3.1.7.1-1. General test parameters are provided in Table A.16.3.1.7.1-2. Cell specific test parameters for Cell 1 and Cell 2 are provided in Tables A.16.3.1.7.1-3 and A.16.3.1.7.1-4 respectively.
Table A.16.3.1.7.1-1: Supported test configurations for SA inter-RAT E-UTRAN handover tests
	Configuration
	Description

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

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

	3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

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

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

	6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE FDD

	8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

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



Table A.16.3.1.7.1-2: General test parameters for SA inter-RAT E-UTRAN handover
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	2
	1 E-UTRAN carrier frequency is used in the test

	Initial conditions
	Active cell
	
	Cell 1
	NR cell

	
	Neighbouring cell
	
	Cell 2
	E-UTRAN cell

	Final condition
	Active cell
	
	Cell 2
	

	NR measurement quantity	
	
	SS-RSRP
	

	E-UTRAN measurement quantity
	
	RSRP
	

	b2-Threshold1
	dBm
	As specified in Table A.16.3.1.10-3
	Absolute NR SS-RSRP threshold for event B2

	b2-Threshold2EUTRAN
	dBm
	-98
	Absolute E-UTRAN RSRP threshold for event B2

	Hysteresis
	dB
	0
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	Non-DRX test

	Access Barring Information
	-
	Not sent
	No additional delays in random access procedure

	Time offset between cells
	
	3 ms
	Asynchronous cells

	Gap pattern configuration Id
	
	0
	As specified in Table 9.1.2-1 started before T2 starts

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	s
	1
	



Table A.16.3.1.7.1-3: Cell specific test parameters for SA inter-RAT E-UTRA handover (Cell 1)
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1, 2, 3, 4, 5, 6,7, 8
	1

	Duplex mode
	
	1, 4
	FDD

	
	
	2, 3, 5, 6
	TDD

	
	
	7, 8
	HD-FDD

	TDD Configuration
	
	2, 5
	TDDConf.1.1

	
	
	3, 6
	TDDConf.1.2

	BWchannel
	MHz
	1, 4,7, 8
	10: NRB,c = 52 (FDD)

	
	
	2, 5
	10: NRB,c = 52 (TDD)

	
	
	3, 6
	20: NRB,c = 51 (TDD)

	PDSCH reference measurement channel
	
	1, 4,7, 8
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	CORSET reference channel
	
	1, 4,7, 8
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	TRS configuration
	
	1, 4,7, 8
	TRS.1.1 FDD

	
	
	2, 5
	TRS.1.1 TDD

	
	
	3, 6
	TRS.1.2 TDD

	OCNG patternNote1
	
	1, 2, 3, 4, 5, 6,7, 8
	OP.1

	BWP
	Initial DL BWP
	1, 2, 3, 4, 5, 6,7, 8
	1, 2, 3, 4, 5, 6,7
	DLBWP.0.1

	
	Dedicated DL BWP
	
	
	DLBWP.1.1

	
	Initial UL BWP
	
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	
	ULBWP.1.1

	SMTC configuration
	
	1, 2, 3, 4, 5, 6,7, 8
	SMTC.1 RedCap

	SSB configuration
	
	1, 2, 4, 5,7, 8
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	b2-Threshold1
	dBm
	1, 2, 4, 5
	-96

	
	
	3, 6
	-93

	EPRE ratio of PSS to SSS
	dB
	1, 2, 3, 4, 5, 6,7, 8
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1, 2, 3, 4, 5, 6,7, 8
	-100
	-104
	-100

	NocNote2
	dBm/SCS
	1, 2, 4, 5,7
	-100
	-104
	-100

	
	
	3, 6, 8
	-97
	-101
	-97

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6,7, 8
	12
	0
	-4

	Ês/IotNote3
	dB
	1, 2, 3, 4, 5, 6,7
	12
	0
	-4

	SS-RSRPNote3
	dBm/SCS
	1, 2, 4, 5, 7, 8
	-88
	-104
	-104

	
	
	3, 6
	-85
	-101
	-101

	IoNote3
	dBm/9.36 MHz
	1, 2, 4, 5, 7, 8
	-59.78
	-73.04
	-70.59

	
	dBm/18.36 MHz
	3, 6
	-56.86
	-70.11
	-67.67

	Propagation condition
	
	1, 2, 3, 4, 5, 6,7,8
	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 Noc to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table A.16.3.1.7.1-4: Cell specific test parameters for SA inter-RAT E-UTRA handover (Cell 2)
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1, 2, 3, 4, 5, 6, 7, 8
	2

	Duplex mode
	
	1, 2, 3, 7
	FDD

	
	
	4, 5, 6, 8
	TDD

	TDD special subframe configurationNote1
	
	4, 5, 6, 8
	6

	TDD uplink-downlink configurationNote1
	
	4, 5, 6, 8
	1

	BWchannel
	MHz
	1, 2, 3, 4, 5, 6, 7, 8
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PRACH ConfigurationNote2
	
	1, 2, 3, 7
	4

	
	
	4, 5, 6, 8
	53

	PDSCH parameters:
DL Reference Measurement ChannelNote3
	
	1, 2, 3, 7
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	
	4, 5, 6, 8
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote3
	
	1, 2, 3, 7
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	
	4, 5, 6, 8
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote3
	
	1, 2, 3, 7
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4, 5, 6, 8
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-98

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	-Infinity
	8
	788

	Ês/IotNote6
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	-Infinity
	788
	788

	RSRPNote6
	dBm/15kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-Infinity
	-90
	-90

	SCH_RPNote6
	dBm/15kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-Infinity
	-90
	-90

	IoNote6
	dBm/9MHz
	1, 2, 3, 4, 5, 6, 7, 8
	-67.21
+10log(NRB,c/100)
	-58.57
+10log(NRB,c/100) 
	-58.57
+10log(NRB,c/100) 

	Propagation Condition
	
	1, 2, 3, 4, 5, 6, 7, 8
	AWGN

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [23].
Note 2:	PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211 [23].
Note 3:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [15] respectively.
Note 4:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 5:	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 Noc to be fulfilled.
Note 6:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 7:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [25].



A.16.3.1.7.2	Test Requirements
The UE shall start to transmit the PRACH to Cell 2 less than 85 ms from the beginning of time period T3.
The rate of correct handovers observed during repeated tests shall be at least 90%.
NOTE:	The handover delay can be expressed as: RRC procedure delay + Tinterrupt, where:
	RRC procedure delay = 50 ms and Tinterrupt = 35 ms in the test based on requirements specified in clause 6.1D.2.1.
This gives a total of 85 ms.
[bookmark: _Toc535476511][bookmark: _Hlk112601450]<End of modified section 3>

<Start of modified section 4>
A.16.3.2.1	SA: RRC Re-establishment
A.16.3.2.1.1	Intra-frequency RRC Re-establishment in FR1 for 1 Rx UE
A.16.3.2.1.1.1	Test Purpose and Environment
The purpose is to verify that the NR intra-frequency RRC re-establishment delay in FR1 with known target cell is within the specified limits. These tests will verify the requirements in clause 6.2.1B.
The test parameters are given in table A.16.3.2.1.1.1-1, table A.16.3.2.1.1.1-2 and table A.16.3.2.1.1.1-3 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, is deactivated. The time period T3 starts after the occurrence of the radio link failure.
Table A.16.3.2.1.1.1-1: Supported test configurations
	Configuration
	Description

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

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

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

	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 A.16.3.2.1.1.1-2: General test parameters for NR intra-frequency RRC Re-establishment test case in FR1 for 1 Rx UE
	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
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	
	
	4
	3 ms
	Asynchronous 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
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	
	
	4
	SSB.1 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	
	
	4
	SMTC.2
	

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

	PRACH configuration
	
	1, 2, 3, 4
	FR1 PRACH configuration 1
	Table A.3.8.2.1-1

	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, T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133 )

	T3
	s
	1, 2, 3, 4
	2
	



Table A.16.3.2.1.1.1-3: Cell specific test parameters for NR intra-frequency RRC Re-establishment test case in FR1 for 1 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	
	
	4
	N/A
	N/A

	PDSCH RMC configuration
	
	1
	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

	
	
	4
	SR.1.1 FDD
	SR.1.1 FDD

	RMSI CORESET RMC configuration
	
	1
	CR.1.1 FDD
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	
	
	4
	CR.1.1 FDD
	CR.1.1 FDD

	Dedicated CORESET RMC configuration
	
	1
	CCR.1.1 FDD
	CCR.1.1 FDD

	
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	
	
	4
	CCR.1.1 FDD
	CCR.1.1 FDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

	TRS configuration
	
	1
	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

	
	
	4
	TRS.1.1 FDD
	TRS.1.1 FDD

	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 confgiuration
	
	1, 2, 3, 4
	DLBWP.1.1
RedCap
	N/A
	N/A
	N/A
	N/A
	DLBWP.1.1
RedCap

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

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

	

	dB
	1
	1.54
	-infinity
	-infinity
	-3.79
	4
	4

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1
	-98

	
	
	2
	-98

	
	
	3
	-95

	
	
	4
	-98

	
 Note2
	dBm/15 kHz
	1
	-98

	
	
	2
	

	
	
	3
	

	
	
	4
	

	

	dB
	1
	7
	-infinity
	-infinity
	4
	4
	4

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	

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

	
	
	2
	-91
	-infinity
	-infinity
	-94
	-94
	-94

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

	
	
	4
	-91
	-infinity
	-infinity
	-94
	-94
	-94

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

	
	dBm/9.36 MHz
	2
	-60.74
	-64.59
	-64.59
	-60.74
	-64.59
	-64.59

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

	
	dBm/9.36 MHz
	4
	-60.74
	-64.59
	-64.59
	-60.74
	-64.59
	-64.59

	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.



A.16.3.2.1.1.2	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 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, allow 1.6 s in the test case.
A.16.3.2.1.2	Intra-frequency RRC Re-establishment in FR1 for 2 Rx UE
A.16.3.2.1.2.1	Test Purpose and Environment
The purpose is to verify that the NR intra-frequency RRC re-establishment delay in FR1 with known target cell is within the specified limits. These tests will verify the requirements in clause 6.2.1B.
The test parameters are given in table A.16.3.2.1.2.1-1, table A.16.3.2.1.2.1-2 and table A.16.3.2.1.2.1-3 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, is deactivated. The time period T3 starts after the occurrence of the radio link failure.
Table A.16.3.2.1.2.1-1: Supported test configurations
	Configuration
	Description

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

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

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

	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 A.16.3.2.1.2.1-2: 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, 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
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	
	
	4
	3 ms
	Asynchronous 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
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	
	
	4
	SSB.1 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	
	
	4
	SMTC.2
	

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

	PRACH configuration
	
	1, 2, 3, 4
	FR1 PRACH configuration 1
	Table A.3.8.2.1-1

	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, T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133 )

	T3
	s
	1, 2, 3, 4
	2
	



Table A.16.3.2.1.2.1-3: 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
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	
	
	4
	N/A
	N/A

	PDSCH RMC configuration
	
	1
	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

	
	
	4
	SR.1.1 FDD
	SR.1.1 FDD

	RMSI CORESET RMC configuration
	
	1
	CR.1.1 FDD
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	
	
	4
	CR.1.1 FDD
	CR.1.1 FDD

	Dedicated CORESET RMC configuration
	
	1
	CCR.1.1 FDD
	CCR.1.1 FDD

	
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	
	
	4
	CCR.1.1 FDD
	CCR.1.1 FDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

	TRS configuration
	
	1
	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

	
	
	4
	TRS.1.1 FDD
	TRS.1.1 FDD

	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 confgiuration
	
	1, 2, 3, 4
	DLBWP.1.1
RedCap
	N/A
	N/A
	N/A
	N/A
	DLBWP.1.1
RedCap

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

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

	

	dB
	1
	1.54
	-infinity
	-infinity
	-3.79
	4
	4

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1
	-98

	
	
	2
	-98

	
	
	3
	-95

	
	
	4
	-98

	
 Note2
	dBm/15 kHz
	1
	-98

	
	
	2
	

	
	
	3
	

	
	
	4
	

	

	dB
	1
	7
	-infinity
	-infinity
	4
	4
	4

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	

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

	
	
	2
	-91
	-infinity
	-infinity
	-94
	-94
	-94

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

	
	
	4
	-91
	-infinity
	-infinity
	-94
	-94
	-94

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

	
	dBm/9.36 MHz
	2
	-60.74
	-64.59
	-64.59
	-60.74
	-64.59
	-64.59

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

	
	dBm/9.36 MHz
	4
	-60.74
	-64.59
	-64.59
	-60.74
	-64.59
	-64.59

	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.



A.16.3.2.1.2.2 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 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, allow 1.6 s in the test case.

A.16.3.2.1.3	Inter-frequency RRC Re-establishment in FR1 for 1 Rx UE 
A.16.3.2.1.3.1	Test Purpose and Environment
The purpose is to verify that the NR inter-frequency RRC re-establishment delay in FR1 without known target cell is within the specified limits. These tests will verify the requirements in clause 6.2.1B.
The test parameters are given in table A.16.3.2.1.3.1-1, table A.16.3.2.1.3.1-2 and table A.16.3.2.1.3.1-3 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, 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.16.3.2.1.3.1-1: Supported test configurations
	Configuration
	Description of serving cell
	Description of target cell

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

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

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

	4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	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 A.16.3.2.1.3.1-2: General test parameters for NR inter-frequency RRC Re-establishment test case in FR1 for 1 Rx UE
	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, 2
	

	Time offset between cells
	
	1
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	
	
	4
	3 ms
	Asynchronous 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
	5000
	RRC re-establishment timer

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

	SSB configuration
	
	1
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	
	
	4
	SSB.1 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	
	
	4
	SMTC.2
	

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

	PRACH configuration
	
	1, 2, 3, 4
	FR1 PRACH configuration 1
	Table A.3.8.2.1-1

	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, T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133 )

	T3
	S
	1, 2, 3, 4
	5
	



Table A.16.3.2.1.3.1-3: 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

	RF Channel Number
	
	1, 2, 3, 4
	1
	2

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	
	
	4
	N/A
	N/A

	PDSCH RMC configuration
	
	1
	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

	
	
	4
	SR.1.1 FDD
	SR.1.1 FDD

	RMSI CORESET RMC configuration
	
	1
	CR.1.1 FDD
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	
	
	4
	CR.1.1 FDD
	CR.1.1 FDD

	Dedicated CORESET RMC configuration
	
	1
	CCR.1.1 FDD
	CCR.1.1 FDD

	
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	
	
	4
	CCR.1.1 FDD
	CCR.1.1 FDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

	TRS configuration

	
	1
	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

	
	
	4
	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 confgiuration
	
	1, 2, 3, 4
	DLBWP.1.1
RedCap
	N/A
	N/A
	N/A
	N/A
	DLBWP.1.1
RedCap

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

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

	

	dB
	1
	4
	-infinity
	-infinity
	-infinity
	-infinity
	7

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1
	-98

	
	
	2
	-98

	
	
	3
	-95

	
	
	4
	-98

	
 Note2
	dBm/15 kHz
	1
	-98

	
	
	2
	

	
	
	3
	

	
	
	4
	

	

	dB
	1
	4
	-infinity
	-infinity
	-infinity
	-infinity
	7

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	

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

	
	
	2
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-91

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

	
	
	4
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-91

	Io
	dBm/9.36 MHz
	1
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-62.26

	
	dBm/9.36 MHz
	2
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-62.26

	
	dBm/18.36 MHz
	3
	-61.66
	-67.12
	-67.12
	-67.12
	-67.12
	-59.33

	
	dBm/9.36 MHz
	4
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-62.26

	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.



A.16.3.2.1.3.2	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 inter frequency cell shall be less than 3 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 = 2
	Tidentify_intra_NR = 800 ms
	Tidentify_inter_NR = 800 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 inter-frequency NR cell.
	TPRACH = 15 ms; it is the additional delay caused by the random access procedure.
This gives a total of 2945 ms, allow 3 s in the test case.
A.16.3.2.1.4	Inter-frequency RRC Re-establishment in FR1 for 2 Rx UE
A.16.3.2.1.4.1	Test Purpose and Environment
The purpose is to verify that the NR inter-frequency RRC re-establishment delay in FR1 without known target cell is within the specified limits. These tests will verify the requirements in clause 6.2.1B.
The test parameters are given in table A.16.3.2.1.4.1-1, table A.16.3.2.1.4.1-2 and table A.16.3.2.1.4.1-3 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.16.3.2.1.4.1-1: Supported test configurations
	Configuration
	Description of serving cell
	Description of target cell

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

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

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

	4
	15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode
	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 A.16.3.2.1.4.1-2: General test parameters for NR inter-frequency RRC Re-establishment test case in FR1 for 2 Rx UE
	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, 2
	

	Time offset between cells
	
	1
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	
	
	4
	3 ms
	Asynchronous 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
	5000
	RRC re-establishment timer

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

	SSB configuration
	
	1
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	
	
	4
	SSB.1 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	
	
	4
	SMTC.2
	

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

	PRACH configuration
	
	1, 2, 3, 4
	FR1 PRACH configuration 1
	Table A.3.8.2.1-1

	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, T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133 )

	T3
	S
	1, 2, 3, 4
	5
	



Table A.16.3.2.1.4.1-3: Cell specific test parameters for NR inter-frequency RRC Re-establishment test case in FR1 for 2 Rx UE
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	RF Channel Number
	
	1, 2, 3, 4
	1
	2

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	
	
	4
	N/A
	N/A

	PDSCH RMC configuration
	
	1
	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

	
	
	4
	SR.1.1 FDD
	SR.1.1 FDD

	RMSI CORESET RMC configuration
	
	1
	CR.1.1 FDD
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	
	
	4
	CR.1.1 FDD
	CR.1.1 FDD

	Dedicated CORESET RMC configuration
	
	1
	CCR.1.1 FDD
	CCR.1.1 FDD

	
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	
	
	4
	CCR.1.1 FDD
	CCR.1.1 FDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

	TRS configuration

	
	1
	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

	
	
	4
	TRS.1.1 FDD
	TRS.1.1 FDD

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

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

	Active DL BWP confgiuration
	
	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
	4
	-infinity
	-infinity
	-infinity
	-infinity
	7

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1
	-98

	
	
	2
	-98

	
	
	3
	-95

	
	
	4
	-98

	
 Note2
	dBm/15 kHz
	1
	-98

	
	
	2
	

	
	
	3
	

	
	
	4
	

	

	dB
	1
	4
	-infinity
	-infinity
	-infinity
	-infinity
	7

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	

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

	
	
	2
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-91

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

	
	
	4
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-91

	Io
	dBm/9.36 MHz
	1
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-62.26

	
	dBm/9.36 MHz
	2
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-62.26

	
	dBm/18.36 MHz
	3
	-61.66
	-67.12
	-67.12
	-67.12
	-67.12
	-59.33

	
	dBm/9.36 MHz
	4
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-62.26

	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.



A.16.3.2.1.4.2	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 3 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 = 2
	Tidentify_intra_NR = 800 ms
	Tidentify_inter_NR = 800 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 inter-frequency NR cell.
	TPRACH = 15 ms; it is the additional delay caused by the random access procedure.
This gives a total of 2945 ms, allow 3 s in the test case.
A.16.3.2.1.5	Intra-frequency RRC Re-establishment in FR1 for 1 Rx UE without serving cell timing
A.16.3.2.1.5.1	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 6.2.1B.
The test parameters are given in table A.16.3.2.1.5.1-1, table A.16.3.2.1.5.1-2 and table A.16.3.2.1.5.1-3 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.16.3.2.1.5.1-1: Supported test configurations
	Configuration
	Description

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

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

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

	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 A.16.3.2.1.5.1-2: 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, 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
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	
	
	4
	3 ms
	Asynchronous 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
	6000
	Radio link failure timer configured by RLF-TimersAndConstants

	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
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	
	
	4
	SSB.1 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	
	
	4
	SMTC.2
	

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

	PRACH configuration
	
	1, 2, 3, 4
	FR1 PRACH configuration 1
	Table A.3.8.2.1-1

	T1
	s
	1, 2, 3, 4
	5
	

	T2
	s
	1, 2, 3, 4
	6.24
	Time for the UE to detect RLF
(Summation of TEvaluate_out_SSB defined in clause 8.1B in TS 38.133, T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133 )

	T3
	s
	1, 2, 3, 4
	3
	



Table A.16.3.2.1.5.1-3: 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
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	
	
	4
	N/A
	N/A

	PDSCH RMC configuration
	
	1
	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

	
	
	4
	SR.1.1 FDD
	SR.1.1 FDD

	RMSI CORESET RMC configuration
	
	1
	CR.1.1 FDD
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	
	
	4
	CR.1.1 FDD
	CR.1.1 FDD

	Dedicated CORESET RMC configuration
	
	1
	CCR.1.1 FDD
	CCR.1.1 FDD

	
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	
	
	4
	CCR.1.1 FDD
	CCR.1.1 FDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

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

	TRS Configuration
	
	1
	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

	
	
	4
	TRS.1.1.FDD
	TRS.1.1.FDD

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

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

	

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

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1
	-98

	
	
	2
	-98

	
	
	3
	-95

	
	
	4
	-98

	
 Note2
	dBm/15 kHz
	1
	-98

	
	
	2
	

	
	
	3
	

	
	
	4
	

	

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

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	

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

	
	
	2
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-94

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

	
	
	4
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-94

	Io
	dBm/9.36 MHz
	1
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-64.59

	
	dBm/9.36 MHz
	2
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-64.59

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

	
	dBm/9.36 MHz
	4
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-64.59

	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.



A.16.3.2.1.5.2	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 2.2 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 = 800 ms
	TSI = 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 = 15 ms; it is the additional delay caused by the random access procedure.
This gives a total of 2145 ms, allow 2.2 s in the test case.
A.16.3.2.1.6	Intra-frequency RRC Re-establishment in FR1 for 2 Rx UE without serving cell timing
A.16.3.2.1.6.1	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 6.2.1B.
The test parameters are given in table A.16.3.2.1.6.1-1, table A.16.3.2.1.6.1-2 and table A.16.3.2.1.6.1-3 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.16.3.2.1.6.1-1: Supported test configurations
	Configuration
	Description

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

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

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

	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 A.16.3.2.1.6.1-2: 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, 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
	3 ms
	Asynchronous cells

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	
	
	4
	3 ms
	Asynchronous 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
	6000
	Radio link failure timer configured by RLF-TimersAndConstants

	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
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	
	
	4
	SSB.1 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	
	
	4
	SMTC.2
	

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

	PRACH configuration
	
	1, 2, 3, 4
	FR1 PRACH configuration 1
	Table A.3.8.2.1-1

	T1
	s
	1, 2, 3, 4
	5
	

	T2
	s
	1, 2, 3, 4
	6.24
	Time for the UE to detect RLF
(Summation of TEvaluate_out_SSB defined in clause 8.1B in TS 38.133, T310 and the period for UE turns off transmitter defined in clause 8.1B.5 in TS 38.133 )

	T3
	s
	1, 2, 3, 4
	3
	



Table A.16.3.2.1.6.1-3: 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
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	
	
	4
	N/A
	N/A

	PDSCH RMC configuration
	
	1
	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

	
	
	4
	SR.1.1 FDD
	SR.1.1 FDD

	RMSI CORESET RMC configuration
	
	1
	CR.1.1 FDD
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

	
	
	4
	CR.1.1 FDD
	CR.1.1 FDD

	Dedicated CORESET RMC configuration
	
	1
	CCR.1.1 FDD
	CCR.1.1 FDD

	
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

	
	
	4
	CCR.1.1 FDD
	CCR.1.1 FDD

	OCNG Pattern
	
	1, 2, 3, 4
	OP.1 defined in A.3.2.1
	OP.1 defined in A.3.2.1

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

	TRS Configuration
	
	1
	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

	
	
	4
	TRS.1.1.FDD
	TRS.1.1.FDD

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

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

	

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

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	

	
 Note2
	dBm/SCS
	1
	-98

	
	
	2
	-98

	
	
	3
	-95

	
	
	4
	

	
 Note2
	dBm/15 kHz
	1
	-98

	
	
	2
	

	
	
	3
	

	
	
	4
	

	

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

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	

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

	
	
	2
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-94

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

	
	
	4
	-94
	-infinity
	-infinity
	-infinity
	-infinity
	-94

	Io
	dBm/9.36 MHz
	1
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-64.59

	
	dBm/9.36 MHz
	2
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-64.59

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

	
	dBm/9.36 MHz
	4
	-64.59
	-70.05
	-70.05
	-70.05
	-70.05
	-64.59

	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.



A.16.3.2.1.6.2	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 2.2 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 = 800 ms
	TSI = 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 = 15 ms; it is the additional delay caused by the random access procedure.
This gives a total of 2145 ms, allow 2.2 s in the test case.
<End of modified section 4>

<Start of modified section 5>
A.16.3.2.2	Random Access
A.16.3.2.2.1	4-step RA type contention based random access test in FR1 for NR standalone for 1 Rx UE
A.16.3.2.2.1.1	Test Purpose and Environment
The purpose of this test is to verify that the behavior of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in Clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
For this test one cell is used and configured as PCell in FR1. Supported test parameters are shown in Table A.16.3.2.2.1.1-1. UE capable of SA with PCell in FR1 needs to be tested by using the parameters in Table A.16.3.2.2.1.1-2.
Table A.16.3.2.2.1.1-1: Supported test configurations for contention based random access test in FR1 for NR standalone
	Config
	Description

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

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

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

	4
	NR 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 depending on UE capability



Table A.16.3.2.2.1.1-2: General test parameters for contention based random access test in FR1 for NR Standalone
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1,4
	
	SSB pattern 1 in FR1
	As defined in A.3.10 and A.3.10B, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 2
	
	SSB pattern 1 in FR1
	

	
	Config 3
	
	SSB pattern 1 for RedCap in FR1
	

	Number of SSBs per SS-burst
	
	2
	Different from the definition in A.3.10 and A.3.10B

	SS/PBCH block index
	
	0,1
	Different from the definition in A.3.10 and A.3.10B

	Duplex Mode for Cell 1
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	OCNG Pattern Note 1 
	
	OP.1
	As defined in A.3.2.1.

	PDSCH parameters Note 4
	Config 1,4
	
	SR.1.1 FDD
	As defined in A.3.1.1.

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	[bookmark: OLE_LINK2]Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	SSB with index 0
	

	dB
	3
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB+[1dB]

	
	

	Config 1,4
	dBm/15kHz
	-98
	

	
	
	Config 2
	
	-98
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	3
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-95
	

	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]SSB with index 1
	

	dB
	-17
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB+[1dB]

	
	

	Config 1,4
	dBm/15kHz
	-98 
	

	
	
	Config 2
	
	-98
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	-17
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	

	Io Note 2
	Config 1,4
	dBm
	[bookmark: OLE_LINK17]-65.3/9.36MHz
	For symbols without SSB index 1

	
	Config 2
	
	-65.3/9.36MHz
	

	
	Config 3
	
	-65.38/18.36MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [2].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1.

	PRACH Configuration
	
	FR1 PRACH configuration 1
	As defined in A.3.8.

	Propagation Condition 
	-
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	Void
Note 4:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



A.16.3.2.2.1.2	Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.16.3.2.2.1.2.1	Random Access Preamble Transmission
To test the UE behavior specified in Clause 6.2.2.2.1.1 the System Simulator shall receive the Random Access Preamble which belongs to one of the Random Access Preambles associated with the SSB with index 0, which has SS-RSRP above the configured rsrp-ThresholdSSB+1dB[1].
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.1.2.2	Random Access Response Reception
To test the UE behavior specified in Clause 6.2.2.2.1.2 the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. In response to the first 4 preambles, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.1.2.3	No Random Access Response Reception
To test the UE behavior specified in clause 6.2.2.2.1.3 the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. The System Simulator shall not respond to the first 4 preambles.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.1.2.4	Receiving an UL grant for msg3 retransmission
To test the UE behavior specified in clause 6.2.2.2.1.4 the System Simulator shall provide an UL grant for msg3 retransmission following a successful Random Access Response.
The UE shall re-transmit the msg3 upon the reception of an UL grant for msg3 retransmission.
A.16.3.2.2.1.2.5	Reception of an Incorrect Message over Temporary C-RNTI
To test the UE behavior specified in Clause 6.2.2.2.1.5 the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element not matching the CCCH SDU transmitted in msg3 uplink message.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
A.16.3.2.2.1.2.6	Reception of a Correct Message over Temporary C-RNTI
To test the UE behavior specified in Clause 6.2.2.2.1.5 the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element matching the CCCH SDU transmitted in the msg3 uplink message.
The UE shall send ACK if the Contention Resolution is successful.
A.16.3.2.2.1.2.7	Contention Resolution Timer expiry
To test the UE behavior specified in Clause 6.2.2.2.1.6 the System Simulator shall not send a response to a msg3.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.

A.16.3.2.2.2	4-step RA type contention based random access test in FR1 for NR standalone for 2 Rx UE
A.16.3.2.2.2.1	Test Purpose and Environment
The purpose of this test is to verify that the behavior of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in Clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
For this test one cell is used and configured as PCell in FR1. Supported test parameters are shown in Table A.16.3.2.2.2.1-1. UE capable of SA with PCell in FR1 needs to be tested by using the parameters in Table A.16.3.2.2.2.1-2.
Table A.16.3.2.2.2.1-1: Supported test configurations for contention based random access test in FR1 for NR standalone
	Config
	Description

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

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

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

	4
	NR 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 depending on UE capability



Table A.16.3.2.2.2.1-2: General test parameters for contention based random access test in FR1 for NR Standalone
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1,4
	
	SSB pattern 1 in FR1
	As defined in A.3.10 and A.3.10B, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 2
	
	SSB pattern 1 in FR1
	

	
	Config 3
	
	SSB pattern 1 for RedCap in FR1
	

	Number of SSBs per SS-burst
	
	2
	Different from the definition in A.3.10 and A.3.10B

	SS/PBCH block index
	
	0,1
	Different from the definition in A.3.10 and A.3.10B

	Duplex Mode for Cell 1
	Config 1,4
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	OCNG Pattern Note 1 
	
	OP.1
	As defined in A.3.2.1.

	PDSCH parameters Note 4
	Config 1,4
	
	SR.1.1 FDD
	As defined in A.3.1.1.

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	SSB with index 0
	

	dB
	3
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB

	
	

	Config 1,4
	dBm/15kHz
	-98
	

	
	
	Config 2
	
	-98
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	3
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-95
	

	SSB with index 1
	

	dB
	-17
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB

	
	

	Config 1,4
	dBm/15kHz
	-98 
	

	
	
	Config 2
	
	-98
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	-17
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	

	Io Note 2
	Config 1,4
	dBm
	-65.3/9.36MHz
	For symbols without SSB index 1

	
	Config 2
	
	-65.3/9.36MHz
	

	
	Config 3
	
	-65.38/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [2].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1.

	PRACH Configuration
	
	FR1 PRACH configuration 1
	As defined in A.3.8.

	Propagation Condition 
	-
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	Void
Note 4:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



A.16.3.2.2.2.2	Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.16.3.2.2.2.2.1	Random Access Preamble Transmission
To test the UE behavior specified in Clause 6.2.2.2.1.1 the System Simulator shall receive the Random Access Preamble which belongs to one of the Random Access Preambles associated with the SSB with index 0, which has SS-RSRP above the configured rsrp-ThresholdSSB.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.2.2.2	Random Access Response Reception
To test the UE behavior specified in Clause 6.2.2.2.1.2 the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. In response to the first 4 preambles, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.2.2.3	No Random Access Response Reception
To test the UE behavior specified in clause 6.2.2.2.1.3 the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. The System Simulator shall not respond to the first 4 preambles.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.2.2.4	Receiving an UL grant for msg3 retransmission
To test the UE behavior specified in clause 6.2.2.2.1.4 the System Simulator shall provide an UL grant for msg3 retransmission following a successful Random Access Response.
The UE shall re-transmit the msg3 upon the reception of an UL grant for msg3 retransmission.
A.16.3.2.2.2.2.5	Reception of an Incorrect Message over Temporary C-RNTI
To test the UE behavior specified in Clause 6.2.2.2.1.5 the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element not matching the CCCH SDU transmitted in msg3 uplink message.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
A.16.3.2.2.2.2.6	Reception of a Correct Message over Temporary C-RNTI
To test the UE behavior specified in Clause 6.2.2.2.1.5 the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element matching the CCCH SDU transmitted in the msg3 uplink message.
The UE shall send ACK if the Contention Resolution is successful.
A.16.3.2.2.2.2.7	Contention Resolution Timer expiry
To test the UE behavior specified in Clause 6.2.2.2.1.6 the System Simulator shall not send a response to a msg3.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.

A.16.3.2.2.3	4-step RA type non-contention based random access test in FR1 for NR standalone for 1 Rx UE
A.16.3.2.2.3.1	Test Purpose and Environment
The purpose of this test is to verify that the behavior of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in Clause 6.2.2.2B and Clause 7.1A.2 in an AWGN model.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]For this test one cell is used and configured as Pcell in FR1. Supported test parameters are shown in Table A.16.3.2.2.3.1-1. UE capable of SA with PCell in FR1 needs to be tested by using the parameters in Table A.16.3.2.2.3.1-2 for SSB-based non-contention based random access test (Test 1) and CSI-RS-based non-contention based random access test (Test 2). Test 2 is only applicable to UE which supports csi-RSRP-AndRSRQ-MeasWithSSB or csi-RSRP-AndRSRQ-MeasWithoutSSB.
Table A.16.3.2.2.3.1-1: Supported test configurations for non-contention based random access test in FR1 for NR standalone
	Config
	Description

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

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

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

	4
	NR 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 depending on UE capability



Table A.16.3.2.2.3.1-2: General test parameters for non-contention based random access test in FR1 for NR Standalone
	Parameter
	Unit
	Test-1
	Test-2
	Comments

	SSB Configuration
	Config 1, 2,4
	
	SSB pattern 1 in FR1
	SSB pattern 1 in FR1
	As defined in A.3.10B, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 3
	
	SSB pattern 1 for RedCap in FR1
	SSB pattern 1 for RedCap in FR1
	

	Number of SSBs per SS-burst
	
	2
	2
	Different from the definition in A.3.10B

	SS/PBCH block index
	
	0,1
	0,1
	Different from the definition in A.3.10B

	CSI-RS Configuration
	Config 1, 2, 4
	
	N/A
	CSI-RS.1.1 FDD
	As defined in A.3.14

	
	Config 3
	
	
	CSI-RS.2.1 TDD
	

	Duplex Mode for Cell 1
	Config 1
	
	FDD
	FDD
	

	
	Config 2, 3
	
	TDD
	TDD
	

	
	Config 4
	
	HD-FDD
	HD-FDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.1
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	TDDConf.2.1
	

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	TRS.1.2 TDD
	

	OCNG Pattern Note 1 
	
	OP.1
	OP.1
	As defined in A.3.2.1.

	PDSCH parameters Note 4
	Config 1,4
	
	SR.1.1 FDD
	SR.1.1 FDD
	As defined in A.3.1B.1.

	
	Config 2
	
	SR.1.1 TDD
	SR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	CR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1, 4
	
	CR.1.1 TDD
	CR.1.1 TDD
	

	
	Config 2
	
	CR.1.1 TDD
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1, 4
	
	CCR.1.1 TDD
	CCR.1.1 TDD
	

	
	Config 2
	
	CCR.1.1 TDD
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	CCR.2.1 TDD
	

	NR RF Channel Number
	
	1
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	
	

	SSB with index 0
	

	dB
	3
	3
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB+[1dB1]

	
	

	Config 1
	dBm/15kHz
	-98
	-98
	

	
	
	Config 2
	
	-98
	-98
	

	
	
	Config 3
	
	-101
	-101
	

	
	

	dB
	3
	3
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-95
	-95
	

	SSB with index 1
	

	dB
	-17
	-17
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB+1dB[1]

	
	

	Config 1
	dBm/15kHz
	-98 
	-98 
	

	
	
	Config 2
	
	-98
	-98
	

	
	
	Config 3
	
	-101
	-101
	

	
	

	dB
	-17
	-17
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	-115
	

	Io Note 2
	Config 1
	dBm
	-65.3/9.36MHz
	-65.3/9.36MHz
	For symbols without SSB index 1

	
	Config 2
	
	-65.3/9.36MHz
	-65.3/9.36MHz
	

	
	Config 3
	
	-65.38/18.36 MHz
	-65.38/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	-5
	As defined in clause 6.3.2 in TS 38.331 [2].

	
Configured UE transmitted power ()
	dBm
	23
	23
	As defined in clause 6.2.4 in TS 38.101-1.

	PRACH Configuration
	
	FR1 PRACH configuration 2
	FR1 PRACH configuration 3
	As defined in A.3.8B.2.

	Propagation Condition 
	-
	AWGN
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	Void
Note 4:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



A.16.3.2.2.3.2	Test Requirements
Non-Contention based random access is triggered by explicitly assigning a random access preamble via dedicated signalling in the downlink. In the test, the non-contention based random access procedure is not initialized for Other SI requested from UE or beam failure recovery.
A.16.3.2.2.3.2.1	SSB-based Random Access Preamble Transmission
In Test-1, to test the UE behavior specified in Clause 6.2.2.2.2.1 for SSB-based Random Access Preamble tranmsision, with the contention-free Random Access Resources and the contention-free PRACH occasions associated with SSBs configured, the System Simulator shall receive the Random Access Preamble which has the Preamble Index associated with the SSB with index 0.
In addition, the System Simulator shall receive the Random Access Preamble on the PRACH occasion which belongs to the PRACH occasions corresponding to the SSB with index 0, and the selected PRACH occasion shall belongs to the PRACH occassions permitted by the restrictions given by the ra-ssb-OccasionMaskIndex.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.3.2.2	CSI-RS-based Random Access Preamble Transmission
In Test-2, to test the UE behavior specified in Clause 6.2.2.2.2.1 for CSI-RS-based Random Access Preamble tranmsision, with the contention-free Random Access Resources and the contention-free PRACH occasions associated with CSI-RSs configured, the System Simulator shall receive the Random Access Preamble which has the Preamble Index associated with the CSI-RS configured.
In addition, the System Simulator shall receive the Random Access Preamble on the PRACH occasion which belongs to the PRACH occasions corresponding to the CSI-RS configured, and the selected PRACH occasion shall belongs to the PRACH occassions permitted by the restrictions given by the ra-OccasionList.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be 25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2.
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.3.2.3	Random Access Response Reception
To test the UE behavior specified in Clause 6.2.2.2.2.2 the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. In response to the first 4 preambles, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.3.2.4	No Random Access Response Reception
To test the UE behavior specified in clause 6.2.2.2.2.3 the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. The System Simulator shall not respond to the first 4 preambles.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window configured in RACH-ConfigCommon.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.

A.16.3.2.2.4	4-step RA type non-contention based random access test in FR1 for NR standalone for 2 Rx UE
A.16.3.2.2.4.1	Test Purpose and Environment
The purpose of this test is to verify that the behavior of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in Clause 6.2.2.2B and Clause 7.1A.2 in an AWGN model.
For this test one cell is used and configured as PCell in FR1. Supported test parameters are shown in Table A.16.3.2.2.4.1-1. UE capable of SA with PCell in FR1 needs to be tested by using the parameters in Table A.16.3.2.2.4.1-2 for SSB-based non-contention based random access test (Test 1) and CSI-RS-based non-contention based random access test (Test 2). Test 2 is only applicable to UE which supports csi-RSRP-AndRSRQ-MeasWithSSB or csi-RSRP-AndRSRQ-MeasWithoutSSB.
Table A.16.3.2.2.4.1-1: Supported test configurations for non-contention based random access test in FR1 for NR standalone
	Config
	Description

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

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

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

	4
	NR 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 depending on UE capability



Table A.16.3.2.2.4.1-2: General test parameters for non-contention based random access test in FR1 for NR Standalone
	Parameter
	Unit
	Test-1
	Test-2
	Comments

	SSB Configuration
	Config 1, 2,4
	
	SSB pattern 1 in FR1
	SSB pattern 1 in FR1
	As defined in A.3.10B, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 3
	
	SSB pattern 1 for RedCap in FR1
	SSB pattern 1 for RedCap in FR1
	

	Number of SSBs per SS-burst
	
	2
	2
	Different from the definition in A.3.10B

	SS/PBCH block index
	
	0,1
	0,1
	Different from the definition in A.3.10B

	CSI-RS Configuration
	Config 1, 2, 4
	
	N/A
	CSI-RS.1.1 FDD
	As defined in A.3.14

	
	Config 3
	
	
	CSI-RS.2.1 TDD
	

	Duplex Mode for Cell 1
	Config 1
	
	FDD
	FDD
	

	
	Config 2, 3
	
	TDD
	TDD
	

	
	Config 4
	
	HD-FDD
	HD-FDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.1
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	TDDConf.2.1
	

	CSI-RS for tracking
	Config 1,4
	
	TRS.1.1 FDD
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	TRS.1.2 TDD
	

	OCNG Pattern Note 1 
	
	OP.1
	OP.1
	As defined in A.3.2.1.

	PDSCH parameters Note 4
	Config 1,4
	
	SR.1.1 FDD
	SR.1.1 FDD
	As defined in A.3.1B.1.

	
	Config 2
	
	SR.1.1 TDD
	SR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	CR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1, 4
	
	CR.1.1 TDD
	CR.1.1 TDD
	

	
	Config 2
	
	CR.1.1 TDD
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1, 4
	
	CCR.1.1 TDD
	CCR.1.1 TDD
	

	
	Config 2
	
	CCR.1.1 TDD
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	CCR.2.1 TDD
	

	NR RF Channel Number
	
	1
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	
	

	SSB with index 0
	

	dB
	3
	3
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB

	
	

	Config 1.4
	dBm/15kHz
	-98
	-98
	

	
	
	Config 2
	
	-98
	-98
	

	
	
	Config 3
	
	-101
	-101
	

	
	

	dB
	3
	3
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-95
	-95
	

	SSB with index 1
	

	dB
	-17
	-17
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB 

	
	

	Config 1.4
	dBm/15kHz
	-98 
	-98 
	

	
	
	Config 2
	
	-98
	-98
	

	
	
	Config 3
	
	-101
	-101
	

	
	

	dB
	-17
	-17
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	-115
	

	Io Note 2
	Config 1.4
	dBm
	-65.3/9.36MHz
	-65.3/9.36MHz
	For symbols without SSB index 1

	
	Config 2
	
	-65.3/9.36MHz
	-65.3/9.36MHz
	

	
	Config 3
	
	-65.38/18.36 MHz
	-65.38/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	-5
	As defined in clause 6.3.2 in TS 38.331 [2].

	
Configured UE transmitted power ()
	dBm
	23
	23
	As defined in clause 6.2.4 in TS 38.101-1.

	PRACH Configuration
	
	FR1 PRACH configuration 2
	FR1 PRACH configuration 3
	As defined in A.3.8B.2.

	Propagation Condition 
	-
	AWGN
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	Void
Note 4:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



A.16.3.2.2.4.2	Test Requirements
Non-Contention based random access is triggered by explicitly assigning a random access preamble via dedicated signalling in the downlink. In the test, the non-contention based random access procedure is not initialized for Other SI requested from UE or beam failure recovery.
A.16.3.2.2.4.2.1	SSB-based Random Access Preamble Transmission
In Test-1, to test the UE behavior specified in Clause 6.2.2.2.2.1 for SSB-based Random Access Preamble tranmsision, with the contention-free Random Access Resources and the contention-free PRACH occasions associated with SSBs configured, the System Simulator shall receive the Random Access Preamble which has the Preamble Index associated with the SSB with index 0.
In addition, the System Simulator shall receive the Random Access Preamble on the PRACH occasion which belongs to the PRACH occasions corresponding to the SSB with index 0, and the selected PRACH occasion shall belongs to the PRACH occassions permitted by the restrictions given by the ra-ssb-OccasionMaskIndex.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.4.2.2	CSI-RS-based Random Access Preamble Transmission
In Test-2, to test the UE behavior specified in Clause 6.2.2.2.2.1 for CSI-RS-based Random Access Preamble tranmsision, with the contention-free Random Access Resources and the contention-free PRACH occasions associated with CSI-RSs configured, the System Simulator shall receive the Random Access Preamble which has the Preamble Index associated with the CSI-RS configured.
In addition, the System Simulator shall receive the Random Access Preamble on the PRACH occasion which belongs to the PRACH occasions corresponding to the CSI-RS configured, and the selected PRACH occasion shall belongs to the PRACH occassions permitted by the restrictions given by the ra-OccasionList.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.4.2.3	Random Access Response Reception
To test the UE behavior specified in Clause 6.2.2.2.2.2 the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. In response to the first 4 preambles, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.4.2.4	No Random Access Response Reception
To test the UE behavior specified in clause 6.2.2.2.2.3 the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. The System Simulator shall not respond to the first 4 preambles.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window configured in RACH-ConfigCommon.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be -22  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1A.2.

[bookmark: _Hlk54096164]A.16.3.2.2.5	2-step RA type contention based random access test in FR1 for NR standalone for 1 Rx UE
A.16.3.2.2.5.1	Test Purpose and Environment
The purpose of this test is to verify that the behavior of the 2-step RA type random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in Clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
For this test one cell is used and configured as PCell in FR1. Supported test parameters are shown in Table A.16.3.2.2.5.1-1. UE capable of SA with PCell in FR1 needs to be tested by using the parameters in Table A.16.3.2.2.5.1-2.
Table A.16.3.2.2.5.1-1: Supported test configurations for 2-step RA type contention based random access with successRAR test in FR1 for NR standalone
	Config
	Description

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

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

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

	4
	NR 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 depending on UE capability



Table A.16.3.2.2.5.1-2: General test parameters for 2-step RA type contention based random access with successRAR test in FR1 for NR standalone
	[bookmark: _Hlk47548940]Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1,2,4
	
	SSB pattern 1 in FR1
	As defined in A.3.10, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 3
	
	SSB.1 RedCap FR1
	

	Number of SSBs per SS-burst
	
	2
	Different from the definition in A.3.10

	SS/PBCH block index
	
	0,1
	Different from the definition in A.3.10

	Duplex Mode for Cell 2
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	OCNG Pattern Note 1 
	
	OCNG pattern 1
	As defined in A.3.2.1.

	PDSCH parameters Note 3
	Config 1,4
	
	SR.1.1 FDD
	As defined in A.3.1.1.

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	SSB with index 0
	

	dB
	3
	Power of SSB with index 0 is set to be above configured msgA-RSRP-ThresholdSSB+1dB

	
	

	Config 1,2,4
	dBm/15kHz
	-98
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	3
	

	
	SS-RSRP
	dBm/ SCS
	-95
	

	SSB with index 1
	

	dB
	-17
	Power of SSB with index 1 is set to be below configured msgA-RSRP-ThresholdSSB+1dB

	
	

	Config 1,2,4
	dBm/15kHz
	-98
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	-17
	

	
	SS-RSRP
	dBm/ SCS
	-115
	

	Io Note 2
	Config 1,2,4
	dBm
	-65.3/9.36MHz
	For symbols without SSB index 1

	
	Config 3
	
	-65.38/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [2].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1.

	MsgA Configuration
	
	FR1 MsgA configuration 1
	As defined in A.3.20.2.1.

	msgA-RSRP-ThresholdSSB
	dBm
	RSRP_51
	The actual value of the threshold is -105dBm, as defined in TS 38.331 [2].

	Propagation Condition 
	-
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



A.16.3.2.2.5.2	Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.16.3.2.2.5.2.1	MsgA Transmission
To test the UE behavior specified in Clause 6.2.2.3.1.1 the System Simulator shall receive the MsgA with a preamble which belongs to one of the Random Access Preambles associated with the SSB with index 0, which has SS-RSRP above the configured msgA-RSRP-ThresholdSSB+1dB.
In addition, the power applied to all MsgA transmissions shall be in accordance with what is specified in Clause 6.2.2.3. The power of the first MsgA preamble transmission shall be -30-22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18], where  indicates the MsgA PUSCH numerology. The relative power applied to additional MsgA transmissions shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all MsgA transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.5.2.2	MsgB Reception
To test the UE behavior specified in Clause 6.2.2.3.1.2 the System Simulator shall transmit a MsgB containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. In response to the first 4 preambles, the System Simulator shall transmit a MsgB not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for MsgB(s) and shall transmit an ACK if the MsgB with a successRAR contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble and if the Contention Resolution is successful.
The UE may stop monitoring for MsgB(s) and shall transmit the msg3 if the MsgB with a fallbackRAR contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2a in TS 38.321 [7], and transmit with the calculated MsgA PRACH and MsgA PUSCH transmission power when the backoff time expires if all received MsgB(s) contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all MsgA transmissions shall be in accordance with what is specified in Clause 6.2.2.3. The power of the first preamble shall be -30 22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18], where  indicates the MsgA PUSCH numerology. The relative power applied to additional MsgA transmissions shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all MsgA transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.5.2.3	No MsgB Reception
To test the UE behavior specified in clause 6.2.2.3.1.3 the System Simulator shall transmit a MsgB containing a successRAR message and a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. The System Simulator shall not respond to the first 4 preambles.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2a in TS 38.321 [7], and transmit with the calculated MsgA PRACH and MsgA PUSCH transmission power when the backoff time expires if no MsgB  is received within the MsgB Response window.
In addition, the power applied to all MsgA transmissions shall be in accordance with what is specified in Clause 6.2.2.3. The power of the first preamble shall be -30 22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18], where  indicates the MsgA PUSCH numerology. The relative power applied to additional MsgA transmissions shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all MsgA transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.6	2-step RA type contention based random access test in FR1 for NR standalone for 2 Rx UE
A.16.3.2.2.6.1	Test Purpose and Environment
The purpose of this test is to verify that the behavior of the 2-step RA type random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in Clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
For this test one cell is used and configured as PCell in FR1. Supported test parameters are shown in Table A.16.3.2.2.6.1-1. UE capable of SA with PCell in FR1 needs to be tested by using the parameters in Table A.16.3.2.2.6.1-2.
Table A.16.3.2.2.6.1-1: Supported test configurations for 2-step RA type contention based random access with successRAR test in FR1 for NR standalone
	Config
	Description

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

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

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

	4
	NR 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 depending on UE capability



Table A.16.3.2.2.6.1-2: General test parameters for 2-step RA type contention based random access with successRAR test in FR1 for NR standalone
	[bookmark: _Hlk112171553]Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1,2,4
	
	SSB.1 FR1
	As defined in A.3.10, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 3
	
	SSB.1 RedCap FR1
	

	Number of SSBs per SS-burst
	
	2
	Different from the definition in A.3.10

	SS/PBCH block index
	
	0,1
	Different from the definition in A.3.10

	Duplex Mode for Cell 2
	Config 1
	
	FDD
	

	
	Config 2,3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	TDD Configuration
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	OCNG Pattern Note 1 
	
	OCNG pattern 1
	As defined in A.3.2.1.

	PDSCH parameters Note 3
	Config 1,4
	
	SR.1.1 FDD
	As defined in A.3.1.1.

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	SSB with index 0
	

	dB
	3
	Power of SSB with index 0 is set to be above configured msgA-RSRP-ThresholdSSB

	
	

	Config 1,2,4
	dBm/15kHz
	-98
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	3
	

	
	SS-RSRP
	dBm/ SCS
	-95
	

	SSB with index 1
	

	dB
	-17
	Power of SSB with index 1 is set to be below configured msgA-RSRP-ThresholdSSB

	
	

	Config 1,2,4
	dBm/15kHz
	-98
	

	
	
	Config 3
	
	-101
	

	
	

	dB
	-17
	

	
	SS-RSRP
	dBm/ SCS
	-115
	

	Io Note 2
	Config 1,2,4
	dBm
	-65.3/9.36MHz
	For symbols without SSB index 1

	
	Config 3
	
	-65.38/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [2].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1.

	MsgA Configuration
	
	FR1 MsgA configuration 1
	As defined in A.3.20.2.1.

	msgA-RSRP-ThresholdSSB
	dBm
	RSRP_51
	The actual value of the threshold is -105dBm, as defined in TS 38.331 [2].

	Propagation Condition 
	-
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



A.16.3.2.2.6.2	Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.16.3.2.2.6.2.1	MsgA Transmission
To test the UE behavior specified in Clause 6.2.2.3.1.1 the System Simulator shall receive the MsgA with a preamble which belongs to one of the Random Access Preambles associated with the SSB with index 0, which has SS-RSRP above the configured msgA-RSRP-ThresholdSSB.
In addition, the power applied to all MsgA transmissions shall be in accordance with what is specified in Clause 6.2.2.3. The power of the first MsgA preamble transmission shall be -30 22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18], where  indicates the MsgA PUSCH numerology. The relative power applied to additional MsgA transmissions shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all MsgA transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.6.2.2	MsgB Reception
To test the UE behavior specified in Clause 6.2.2.3.1.2 the System Simulator shall transmit a MsgB containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. In response to the first 4 preambles, the System Simulator shall transmit a MsgB not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for MsgB(s) and shall transmit an ACK if the MsgB with a successRAR contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble and if the Contention Resolution is successful.
The UE may stop monitoring for MsgB(s) and shall transmit the msg3 if the MsgB with a fallbackRAR contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2a in TS 38.321 [7], and transmit with the calculated MsgA PRACH and MsgA PUSCH transmission power when the backoff time expires if all received MsgB(s) contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all MsgA transmissions shall be in accordance with what is specified in Clause 6.2.2.3. The power of the first preamble shall be -30 22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18], where  indicates the MsgA PUSCH numerology. The relative power applied to additional MsgA transmissions shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all MsgA transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.6.2.3	No MsgB Reception
To test the UE behavior specified in clause 6.2.2.3.1.3 the System Simulator shall transmit a MsgB containing a successRAR message and a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. The System Simulator shall not respond to the first 4 preambles.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2a in TS 38.321 [7], and transmit with the calculated MsgA PRACH and MsgA PUSCH transmission power when the backoff time expires if no MsgB  is received within the MsgB Response window.
In addition, the power applied to all MsgA transmissions shall be in accordance with what is specified in Clause 6.2.2.3. The power of the first preamble shall be -30 22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 1,3 and 4, and be -25 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18] for test configuration 2. The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18], where  indicates the MsgA PUSCH numerology. The relative power applied to additional MsgA transmissions shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all MsgA transmissions shall be within the accuracy specified in Clause 7.1A.2.

A.16.3.2.2.7	2-step RA type non-contention based test in FR1 for NR standalone for 1 RX UE
A.16.3.2.2.7.1	Test Purpose and Environment
The purpose of this test is to verify that the behavior of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in Clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
For this test one cell is used and configured as PCell in FR1. Supported test parameters are shown in Table A.16.3.2.2.7.1-1. UE capable of SA with PCell in FR1 needs to be tested by using the parameters in Table A.16.3.2.2.7.1-2.
Table A.16.3.2.2.7.1-1: Supported test configurations for non-contention based random access test in FR1 for NR standalone
	Config
	Description

	1
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	2
	NR 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 depending on UE capability



Table A.16.3.2.2.7.1-2: General test parameters for non-contention based random access test in FR1 for NR Standalone
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1
	
	SSB.1 RedCap FR1
	As defined in A.3.10, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 2
	
	SSB.1 FR1
	

	Number of SSBs per SS-burst
	
	2
	Different from the definition in A.3.10

	SS/PBCH block index
	
	0,1
	Different from the definition in A.3.10

	Duplex Mode for Cell 1
	Config 1
	
	TDD
	

	
	Config 2
	
	HD-FDD
	

	TDD Configuration
	Config 1
	
	TDDConf.2.1
	

	OCNG Pattern Note 1 
	
	OCNG pattern 1
	As defined in A.3.2.1.

	PDSCH parameters Note 4
	Config 1
	
	SR.2.1 TDD
	As defined in A.3.1.1.

	
	Config 2
	
	SR.1.1 FDD
	

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	msgA-RSRP-ThresholdSSB
	
	RSRP_51
	The actual value of the threshold is -105dBm, as defined in TS 38.331 [2].

	SSB with index 0
	

	dB
	3
	Power of SSB with index 0 is set to be above configured msgA-RSRP-ThresholdSSB+1dB

	
	

	Config 1
	dBm/15kHz
	-101
	

	
	
	Config 2
	
	-98
	

	
	

	dB
	3
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-95
	

	SSB with index 1
	

	dB
	-17
	Power of SSB with index 1 is set to be below configured msgA-RSRP-ThresholdSSB+1dB

	
	

	Config 1
	dBm/15kHz
	-101
	

	
	
	Config 2
	
	-98
	

	
	

	dB
	-17
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	

	Io Note 2
	Config 1
	dBm
	-65.38/18.36 MHz
	For symbols without SSB index 1

	
	Config 2
	
	-65.3/9.36MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [2].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1.

	MsgA Configuration
	
	FR1 MsgA configuration 2
	As defined in A.3.20.2.2.

	Propagation Condition 
	-
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



A.16.3.2.2.7.2	Test Requirements
Non-Contention based random access is triggered by explicitly assigning a random access preamble via dedicated signalling in the downlink. In the test, the non-contention based random access procedure is not initialized for Other SI requested from UE or beam failure recovery.
A.16.3.2.2.7.2.1	MsgA Transmission
To test the UE behavior specified in Clause 6.2.2.3.2.1, with the contention-free Random Access Resources and the contention-free PRACH occasions associated with SSBs configured, the System Simulator shall receive the MsgA with a preamble which belongs to one of the Random Access Preambles associated with the SSB with index 0.
In addition, the System Simulator shall receive the MsgA PRACH on the PRACH occasion which belongs to the PRACH occasions corresponding to the SSB with index 0, and the selected PRACH occasion shall belongs to the PRACH occasions permitted by the restrictions given first by the msgA-SSB-SharedRO-MaskIndex if configured, or next by the ra-ssb-OccasionMaskIndex if configured.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.3. The power of the first preamble shall be -30 22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18], where  indicates the MsgA PUSCH numerology. The relative power applied to additional MsgA transmissions shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all MsgA transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.7.2.2	MsgB Reception
To test the UE behavior specified in Clause 6.2.2.3.2.2 the System Simulator shall transmit a MsgB containing a fallbackRAR containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. In response to the first 4 preambles, the System Simulator shall transmit a MsgB not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for MsgB(s) and shall transmit the msg3 containing the payload of MsgA PUSCH if the MsgB with a fallbackRAR contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble. The UE shall monitor contention resolution as described in clause 8.2A in TS 38.213 [3].
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2a in TS 38.321 [7], and transmit with the calculated MsgA PRACH and MsgA PUSCH transmission power when the backoff time expires if all received MsgB’s contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.3. The power of the first preamble shall be -30 22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18], where  indicates the MsgA PUSCH numerology. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all MsgA and msg3 transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.7.2.3	No MsgB Reception
To test the UE behavior specified in clause 6.2.2.3.2.3 the System Simulator shall transmit a MsgB containing a successRAR message and a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. The System Simulator shall not respond to the first 4 preambles.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2a in TS 38.321 [7], and transmit with the calculated MsgA transmission power when the backoff time expires if no MsgB  is received within the MsgB Response window.
In addition, the power applied to all MsgA transmissions shall be in accordance with what is specified in Clause 6.2.2.3. The power of the first preamble shall be -30 22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18], where  indicates the MsgA PUSCH numerology. The relative power applied to additional MsgA transmissions shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all MsgA transmissions shall be within the accuracy specified in Clause 7.1A.2.

A.16.3.2.2.8	2-step RA type non-contention based test in FR1 for NR standalone for 2 RX UE
A.16.3.2.2.8.1	Test Purpose and Environment
The purpose of this test is to verify that the behavior of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in Clause 6.2.2B.2 and Clause 7.1A.2 in an AWGN model.
For this test one cell is used and configured as PCell in FR1. Supported test parameters are shown in Table A.16.3.2.2.8.1-1. UE capable of SA with PCell in FR1 needs to be tested by using the parameters in Table A.16.3.2.2.8.1-2.
Table A.16.3.2.2.8.1-1: Supported test configurations for non-contention based random access test in FR1 for NR standalone
	Config
	Description

	1
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	2
	NR 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 depending on UE capability



Table A.16.3.2.2.8.1-2: General test parameters for non-contention based random access test in FR1 for NR Standalone
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1
	
	SSB.1 RedCap FR1
	As defined in A.3.10, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 2
	
	SSB.1 FR1
	

	Number of SSBs per SS-burst
	
	2
	Different from the definition in A.3.10

	SS/PBCH block index
	
	0,1
	Different from the definition in A.3.10

	Duplex Mode for Cell 1
	Config 1
	
	TDD
	

	
	Config 2
	
	HD-FDD
	

	TDD Configuration
	Config 1
	
	TDDConf.2.1
	

	OCNG Pattern Note 1 
	
	OCNG pattern 1
	As defined in A.3.2.1.

	PDSCH parameters Note 4
	Config 1
	
	SR.2.1 TDD
	As defined in A.3.1.1.

	
	Config 2
	
	SR.1.1 FDD
	

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	msgA-RSRP-ThresholdSSB
	
	RSRP_51
	The actual value of the threshold is -105dBm, as defined in TS 38.331 [2].

	SSB with index 0
	

	dB
	3
	Power of SSB with index 0 is set to be above configured msgA-RSRP-ThresholdSSB

	
	

	Config 1
	dBm/15kHz
	-101
	

	
	
	Config 2
	
	-98
	

	
	

	dB
	3
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-95
	

	SSB with index 1
	

	dB
	-17
	Power of SSB with index 1 is set to be below configured msgA-RSRP-ThresholdSSB

	
	

	Config 1
	dBm/15kHz
	-101
	

	
	
	Config 2
	
	-98
	

	
	

	dB
	-17
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	

	Io Note 2
	Config 1
	dBm
	-65.3/9.36MHz
	For symbols without SSB index 1

	
	Config 2
	
	-65.38/18.36 MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [2].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1.

	MsgA Configuration
	
	FR1 MsgA configuration 2
	As defined in A.3.20.2.2.

	Propagation Condition 
	-
	AWGN
	

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.



A.16.3.2.2.8.2	Test Requirements
Non-Contention based random access is triggered by explicitly assigning a random access preamble via dedicated signalling in the downlink. In the test, the non-contention based random access procedure is not initialized for Other SI requested from UE or beam failure recovery.
A.16.3.2.2.8.2.1	MsgA Transmission
To test the UE behavior specified in Clause 6.2.2.3.2.1, with the contention-free Random Access Resources and the contention-free PRACH occasions associated with SSBs configured, the System Simulator shall receive the MsgA with a preamble which belongs to one of the Random Access Preambles associated with the SSB with index 0.
In addition, the System Simulator shall receive the MsgA PRACH on the PRACH occasion which belongs to the PRACH occasions corresponding to the SSB with index 0, and the selected PRACH occasion shall belongs to the PRACH occasions permitted by the restrictions given first by the msgA-SSB-SharedRO-MaskIndex if configured, or next by the ra-ssb-OccasionMaskIndex if configured.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.3. The power of the first preamble shall be -30 22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18], where  indicates the MsgA PUSCH numerology. The relative power applied to additional MsgA transmissions shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all MsgA transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.8.2.2	MsgB Reception
To test the UE behavior specified in Clause 6.2.2.3.2.2 the System Simulator shall transmit a MsgB containing a fallbackRAR containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. In response to the first 4 preambles, the System Simulator shall transmit a MsgB not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for MsgB(s) and shall transmit the msg3 containing the payload of MsgA PUSCH if the MsgB with a fallbackRAR contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble. The UE shall monitor contention resolution as described in clause 8.2A in TS 38.213 [3].
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2a in TS 38.321 [7], and transmit with the calculated MsgA PRACH and MsgA PUSCH transmission power when the backoff time expires if all received MsgB’s contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.3. The power of the first preamble shall be -30 22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18], where  indicates the MsgA PUSCH numerology. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all MsgA and msg3 transmissions shall be within the accuracy specified in Clause 7.1A.2.
A.16.3.2.2.8.2.3	No MsgB Reception
To test the UE behavior specified in clause 6.2.2.3.2.3 the System Simulator shall transmit a MsgB containing a successRAR message and a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. The System Simulator shall not respond to the first 4 preambles.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2a in TS 38.321 [7], and transmit with the calculated MsgA transmission power when the backoff time expires if no MsgB  is received within the MsgB Response window.
In addition, the power applied to all MsgA transmissions shall be in accordance with what is specified in Clause 6.2.2.3. The power of the first preamble shall be -30 22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18], where  indicates the MsgA PUSCH numerology. The relative power applied to additional MsgA transmissions shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].
The transmit timing of all MsgA transmissions shall be within the accuracy specified in Clause 7.1A.2.
<End of modified section 5>

<Start of modified section 6>
A.16.3.2.3	SA: RRC Connection Release with Redirection
A.16.3.2.3.1	Redirection from NR in FR1 to NR in FR1 for 1 Rx UE
A.16.3.2.3.1.1	Test Purpose and Environment
This test is to verify RRC connection release with redirection from NR to NR requirements specified in clause 6.2.3A.2.1.
A.16.3.2.3.1.2	Test Parameters
Supported test configurations are shown in table A.16.3.2.3.1.2-1. The time delay is tested by using the parameters in table A.16.3.2.3.1.2-2, and A.16.3.2.3.1.2-3. 
The test consists of two successive time periods, with time duration of T1, and T2 respectively. The RRCRelease message shall be sent to the UE during period T1 and the start of T2 is the instant when the last TTI containing the RRC message is sent to the UE. Prior to time duration T2, the UE shall not have any timing information of Cell 2. Cell 2 is powered up at the beginning of the T2. Cell 1 and Cell 2 belong to different tracking areas.
Table A.16.3.2.3.1.2-1: Redirection from NR to NR test configurations 
	Config
	Description

	1
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	Source cell: NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
Target cell: NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	4
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	
	Target cell: NR 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 A.16.3.2.3.1.2-2: General test parameters for Redirection from NR to NR test case
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	Filter coefficient
	
	0
	L3 filtering is not used

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

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	2.3
	



Table A.16.3.2.3.1.2-3: Cell specific test parameters for Redirection from NR to NR test case
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	1
	2

	Duplex mode
	Config 1
	
	FDD

	
	Config 2, 3
	
	TDD

	
	Config 4
	
	HD-FDD

	SSB Configuration
	Config 1
	
	SSB.1 FR1

	
	Config 2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	
	Config 4
	
	SSB.1 FR1

	CSI-RS for tracking
	Config 1
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	
	Config 4
	
	TRS.1.1 FDD

	TDD configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	
	Config 4
	
	Not Applicable

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	
	Config 4
	
	10: NRB,c = 52

	BWP BW
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	
	Config 4
	
	10: NRB,c = 52

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	
	Config 4
	
	SR.1.1 FDDTBD

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDDTBD

	
	Config 2
	
	CR.1.1 TDDTBD

	
	Config 3
	
	CR.2.1 TDDTBD

	
	Config 4
	
	CR.1.1 FDDTBD

	OCNG Patterns
	
	OCNG pattern 1

	SMTC configuration
	Config 1, 2, 4
	
	SMTC.1 FR1

	
	Config 3
	
	SMTC.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2, 4
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,4
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PRACH configuration 
	
	FR1 PRACH configuration 1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1 RedCap

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1 RedCap

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1, 2, 4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	

	dB
	4
	4
	-infinity
	4

	

	dB
	4
	4
	-infinity
	4

	IoNote3
	Config 1,2, 4
	dBm/
9.36MHz
	-64.59
	-64.59
	-70.05
	-64.59

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

	Propagation condition
	-
	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:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



A.16.3.2.3.1.3	Test Requirements
The UE shall start to transmit the PRACH to Cell 2 less than 2240 ms from the beginning of time period T2.
The rate of correct RRC connection release redirection to NR observed during repeated tests shall be at least 90%.
NOTE:	The redirection delay can be expressed as:
	Tconnection_release_redirect_NR = TRRC_procedure_delay + Tidentify-NR + TSI-NR + TRACH,
where:
	TRRC_procedure_delay = 110 ms in the test.
	Tidentify-NR = 680 ms in the test.
	TSI-NR = 1280 ms, it is the time required for receiving all the relevant system information as defined in TS 38.331 for the target NR cell.
	TRACH = 170 ms in the test.
This gives a total of 2240 ms. 
A.16.3.2.3.2	Redirection from NR in FR1 to NR in FR1 for 2 Rx UE
A.16.3.2.3.2.1	Test Purpose and Environment
This test is to verify RRC connection release with redirection from NR to NR requirements specified in clause 6.2.3A.2.1.
A.16.3.2.3.2.2	Test Parameters
Supported test configurations are shown in table A.16.3.2.3.2.2-1. The time delay is tested by using the parameters in table A.16.3.2.3.2.2-2, and A.16.3.2.3.2.2-3. 
The test consists of two successive time periods, with time duration of T1, and T2 respectively. The RRCRelease message shall be sent to the UE during period T1 and the start of T2 is the instant when the last TTI containing the RRC message is sent to the UE. Prior to time duration T2, the UE shall not have any timing information of Cell 2. Cell 2 is powered up at the beginning of the T2. Cell 1 and Cell 2 belong to different tracking areas.
Table A.16.3.2.3.2.2-1: Redirection from NR to NR test configurations 
	Config
	Description

	1
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	Source cell: NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode
Target cell: NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	4
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode

	
	Target cell: NR 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 A.16.3.2.3.2.2-2: General test parameters for Redirection from NR to NR test case
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	Filter coefficient
	
	0
	L3 filtering is not used

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

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	2.3
	



Table A.16.3.2.3.2.2-3: Cell specific test parameters for Redirection from NR to NR test case
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	1
	2

	Duplex mode
	Config 1
	
	FDD

	
	Config 2, 3
	
	TDD

	
	Config 4
	
	HD-FDD

	SSB Configuration
	Config 1
	
	SSB.1 FR1

	
	Config 2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.1 RedCap FR1

	
	Config 4
	
	SSB.1 FR1

	CSI-RS for tracking
	Config 1
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	
	Config 4
	
	TRS.1.1 FDD

	TDD configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	
	Config 4
	
	Not Applicable

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	
	Config 4
	
	10: NRB,c = 52

	BWP BW
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	20: NRB,c = 51

	
	Config 4
	
	10: NRB,c = 52

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR2.1 TDD

	
	Config 4
	
	SR.1.1 FDD

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR2.1 TDD

	
	Config 4
	
	CR.1.1 FDD

	OCNG Patterns
	
	OCNG pattern 1

	SMTC configuration
	Config 1, 2, 4
	
	SMTC.1 FR1

	
	Config 3
	
	SMTC.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2, 4
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,4
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PRACH configuration 
	
	FR1 PRACH configuration 1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1 RedCap

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1 RedCap

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1, 2, 4
	dBm/SCS
	-98

	
	Config 3
	
	-95

	

	dB
	4
	4
	-infinity
	4

	

	dB
	4
	4
	-infinity
	4

	IoNote3
	Config 1,2, 4
	dBm/
9.36MHz
	-64.59
	-64.59
	-70.05
	-64.59

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

	Propagation condition
	-
	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:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



A.16.3.2.3.2.3	Test Requirements
The UE shall start to transmit the PRACH to Cell 2 less than 2240 ms from the beginning of time period T2.
The rate of correct RRC connection release redirection to NR observed during repeated tests shall be at least 90%.
NOTE:	The redirection delay can be expressed as:
	Tconnection_release_redirect_NR = TRRC_procedure_delay + Tidentify-NR + TSI-NR + TRACH,
where:
	TRRC_procedure_delay = 110 ms in the test.
	Tidentify-NR = 680 ms in the test.
	TSI-NR = 1280 ms, it is the time required for receiving all the relevant system information as defined in TS 38.331 for the target NR cell.
	TRACH = 170 ms in the test.
This gives a total of 2240 ms. 
A.16.3.2.3.3	Redirection from NR in FR1 to E-UTRAN for 1 Rx UE
A.16.3.2.3.3.1	Test Purpose and Environment
This test is to verify RRC connection release with redirection from NR to E-UTRAN requirements specified in clause 6.2.3A.2.2.
A.16.3.2.3.3.2	Test Parameters
Supported test configurations are shown in table A.16.3.2.3.3.2-1. The time delay is tested by using the parameters in table A.16.3.2.3.3.2-2, A.16.3.2.3.3.2-3 and A.16.3.2.3.3.2-4. 
The test consists of two successive time periods, with time duration of T1, and T2 respectively. The RRCRelease message shall be sent to the UE during period T1 and the start of T2 is the instant when the last TTI containing the RRC message is sent to the UE. Prior to time duration T2, the UE shall not have any timing information of Cell 2. Cell 2 is powered up at the beginning of the T2.
Table A.16.3.2.3.3.2-1: Redirection from NR to E-UTRAN test configurations 
	Configuration
	Description

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

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

	3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

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

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

	6
	NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE FDD

	8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

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



Table A.16.3.2.3.3.2-2: General test parameters for Redirection from NR to E-UTRAN test case
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	Filter coefficient
	
	0
	L3 filtering is not used

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

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	2.3
	



Table A.16.3.2.3.3.2-3: Cell specific test parameters for Redirection from NR to E-UTRAN (cell 1)
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	RF Channel Number
	
	1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	
	Config 7, 8
	
	HD-FDD

	SSB Configuration

	Config 1,2,4,5,7,8
	
	SSB.1 FR1

	
	Config 3,6
	
	SSB.1 RedCap FR1

	
CSI-RS for tracking
	Config 1, 4
	
	TRS.1.1 FDD

	
	Config 2, 5
	
	TRS.1.1 TDD

	
	Config 3, 6
	
	TRS.1.2 TDD

	
	Config 7,8
	
	TRS.1.1 FDD

	TDD configuration
	Config 1,4, 7, 8
	
	Not Applicable

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,4
	MHz
	10: NRB,c = 52

	
	Config 2,5
	
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	
	Config 7,8
	
	10: NRB,c = 52

	BWP BW
	Config 1,4
	MHz
	10: NRB,c = 52

	
	Config 2,5
	
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	
	Config 7,8
	
	10: NRB,c = 52

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2,5
	
	SR.1.1 TDD

	
	Config 3,6
	
	SR2.1 TDD

	
	Config 7,8
	
	SR.1.1 FDD

	CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2,5
	
	CR.1.1 TDD

	
	Config 3,6
	
	CR2.1 TDD

	
	Config 7,8
	
	CR.1.1 FDD

	OCNG Patterns
	
	OCNG pattern 1

	SMTC configuration
	Config 1,2,4,5,7,8
	
	SMTC.1 FR1

	
	Config 3,6
	
	SMTC.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	
	Config 3,6
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	
	Config 3,6
	
	30 kHz

	PRACH configuration 
	
	FR1 PRACH configuration 1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1 RedCap

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1 RedCap

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4,5,7,8
	dBm/SCS
	-98

	
	Config 3,6
	
	-95

	

	dB
	4
	4

	

	dB
	4
	4

	IoNote3
	Config 1,2,4,5,7,8
	dBm/
9.36MHz
	-64.59
	-64.59

	
	Config 3,6
	dBm/
18.36MHz
	-61.66
	-61.66

	Propagation condition
	-
	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:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table A.16.3.2.3.3.2-4: Cell specific test parameters for Redirection from NR to E-UTRAN (cell 2)
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2

	RF channel number
	
	1, 2, 3, 4, 5, 6, 7, 8
	2

	Duplex mode
	
	1, 2, 3, 7
	FDD

	
	
	4, 5, 6, 8
	TDD

	TDD special subframe configurationNote1
	
	4, 5, 6, 8
	6

	TDD uplink-downlink configurationNote1
	
	4, 5, 6, 8
	1

	BWchannel
	MHz
	1, 2, 3, 4, 5, 6, 7, 8
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PRACH ConfigurationNote2
	
	1, 2, 3, 7
	4

	
	
	4, 5, 6, 8
	53

	PDSCH parameters:
DL Reference Measurement ChannelNote3
	
	1, 2, 3, 7
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	
	4, 5, 6, 8
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote3
	
	1, 2, 3, 7
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	
	4, 5, 6, 8
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote3
	
	1, 2, 3, 7
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4, 5, 6, 8
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-98

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	4

	Ês/IotNote6
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	4

	RSRPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-94

	SCH_RPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-94

	IoNote6
	dBm/9MHz
	1,2,3,4,5,6,7,8
	-70.22
	-64.76

	Propagation Condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [23].
Note 2:	PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211 [23].
Note 3:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [15] respectively.
Note 4:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 5:	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 Noc to be fulfilled.
Note 6:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 7:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [25].



A.16.3.2.3.3.3	Test Requirements
The UE shall start to transmit the PRACH to Cell 2 less than 2205 ms from the beginning of time period T2.
The rate of correct RRC connection release redirection to E-UTRAN observed during repeated tests shall be at least 90%.
NOTE:	The redirection delay can be expressed as:
	Tconnection_release_redirect_E-UTRA = TRRC_procedure_delay + Tidentify-E-UTRA + TSI-E-UTRA + TRACH,
where:
	TRRC_procedure_delay = 110 ms  in the test.
	Tidentify-E-UTRA = 800 ms in the test.
	TSI-E-UTRA = 1280 ms, it is the time required for receiving all the relevant system information as defined in TS 36.331 for the target E-UTRA cell.
	TRACH = 15 ms in the test.
This gives a total of 2205 ms.
A.16.3.2.3.4	Redirection from NR in FR1 to E-UTRAN for 2 Rx UE
A.16.3.2.3.4.1	Test Purpose and Environment
This test is to verify RRC connection release with redirection from NR to E-UTRAN requirements specified in clause 6.2.3A.2.2.
A.16.3.2.3.4.2	Test Parameters
Supported test configurations are shown in table A.16.3.2.3.4.2-1. The time delay is tested by using the parameters in table A.16.3.2.3.4.2-2, A.16.3.2.3.4.2-3 and A.16.3.2.3.4.2-4. 
The test consists of two successive time periods, with time duration of T1, and T2 respectively. The RRCRelease message shall be sent to the UE during period T1 and the start of T2 is the instant when the last TTI containing the RRC message is sent to the UE. Prior to time duration T2, the UE shall not have any timing information of Cell 2. Cell 2 is powered up at the beginning of the T2.
Table A.16.3.2.3.4.2-1: Redirection from NR to E-UTRAN test configurations 
	Configuration
	Description

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

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

	3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

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

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

	6
	NR 30kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE FDD

	8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

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



Table A.16.3.2.3.4.2-2: General test parameters for Redirection from NR to E-UTRAN test case
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	Filter coefficient
	
	0
	L3 filtering is not used

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

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	2.3
	



Table A.16.3.2.3.4.2-3: Cell specific test parameters for Redirection from NR to E-UTRAN (cell 1)
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	RF Channel Number
	
	1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	
	Config 7, 8
	
	HD-FDD

	SSB Configuration

	Config 1,2,4,5,7,8
	
	SSB.1 FR1

	
	Config 3,6
	
	SSB.1 RedCap FR1

	
CSI-RS for tracking
	Config 1, 4
	
	TRS.1.1 FDD

	
	Config 2, 5
	
	TRS.1.1 TDD

	
	Config 3, 6
	
	TRS.1.2 TDD

	
	Config 7,8
	
	TRS.1.1 FDD

	TDD configuration
	Config 1,4, 7, 8
	
	Not Applicable

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,4
	MHz
	10: NRB,c = 52

	
	Config 2,5
	
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	
	Config 7,8
	
	10: NRB,c = 52

	BWP BW
	Config 1,4
	MHz
	10: NRB,c = 52

	
	Config 2,5
	
	10: NRB,c = 52

	
	Config 3,6
	
	20: NRB,c = 51

	
	Config 7,8
	
	10: NRB,c = 52

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1,4
	
	SR.1.1 FDD

	
	Config 2,5
	
	SR.1.1 TDD

	
	Config 3,6
	
	SR.2.1 TDD

	
	Config 7,8
	
	SR.1.1 FDD

	CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD

	
	Config 2,5
	
	CR.1.1 TDD

	
	Config 3,6
	
	CR.2.1 TDD

	
	Config 7,8
	
	CR.1.1 FDD

	OCNG Patterns
	
	OCNG pattern 1

	SMTC configuration
	Config 1,2,4,5,7,8
	
	SMTC.1 FR1

	
	Config 3,6
	
	SMTC.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	
	Config 3,6
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	
	Config 3,6
	
	30 kHz

	PRACH configuration 
	
	FR1 PRACH configuration 1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1 RedCap

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1 RedCap

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2,4,5,7,8
	dBm/SCS
	-98

	
	Config 3,6
	
	-95

	

	dB
	4
	4

	

	dB
	4
	4

	IoNote3
	Config 1,2,4,5,7,8
	dBm/
9.36MHz
	-64.59
	-64.59

	
	Config 3,6
	dBm/
18.36MHz
	-61.66
	-61.66

	Propagation condition
	-
	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:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table A.16.3.2.3.4.2-4: Cell specific test parameters for Redirection from NR to E-UTRAN (cell 2)
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2

	RF channel number
	
	1, 2, 3, 4, 5, 6, 7, 8
	2

	Duplex mode
	
	1, 2, 3, 7
	FDD

	
	
	4, 5, 6, 8
	TDD

	TDD special subframe configurationNote1
	
	4, 5, 6, 8
	6

	TDD uplink-downlink configurationNote1
	
	4, 5, 6, 8
	1

	BWchannel
	MHz
	1, 2, 3, 4, 5, 6, 7, 8
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PRACH ConfigurationNote2
	
	1, 2, 3, 7
	4

	
	
	4, 5, 6, 8
	53

	PDSCH parameters:
DL Reference Measurement ChannelNote3
	
	1, 2, 3, 7
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD

	
	
	4, 5, 6, 8
	5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote3
	
	1, 2, 3, 7
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD

	
	
	4, 5, 6, 8
	5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG PatternsNote3
	
	1, 2, 3, 7
	5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD

	
	
	4, 5, 6, 8
	5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

	PBCH_RA
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote4
	
	
	

	OCNG_RBNote4
	
	
	

	NocNote5
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-98

	Ês/Noc
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	4

	Ês/IotNote6
	dB
	1,2,3,4,5,6,7,8
	-Infinity
	4

	RSRPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-94

	SCH_RPNote6
	dBm/15kHz
	1,2,3,4,5,6,7,8
	-Infinity
	-94

	IoNote6
	dBm/9MHz
	1,2,3,4,5,6,7,8
	-70.22
	-64.76

	Propagation Condition
	
	1,2,3,4,5,6,7,8
	AWGN

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [23].
Note 2:	PRACH configurations are specified in table 5.7.1-2 and table 5.7.1-3 in TS 36.211 [23].
Note 3:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [15] respectively.
Note 4:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 5:	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 Noc to be fulfilled.
Note 6:	Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 7:	Propagation condition and correlation matrix are defined in clause B.2 in TS 36.101 [25].



A.16.3.2.3.4.3	Test Requirements
The UE shall start to transmit the PRACH to Cell 2 less than 2205 ms from the beginning of time period T2.
The rate of correct RRC connection release redirection to E-UTRAN observed during repeated tests shall be at least 90%.
NOTE:	The redirection delay can be expressed as:
	Tconnection_release_redirect_E-UTRA = TRRC_procedure_delay + Tidentify-E-UTRA + TSI-E-UTRA + TRACH,
where:
	TRRC_procedure_delay = 110 ms  in the test.
	Tidentify-E-UTRA = 800 ms in the test.
	TSI-E-UTRA = 1280 ms, it is the time required for receiving all the relevant system information as defined in TS 36.331 for the target E-UTRA cell.
	TRACH = 15 ms in the test.
This gives a total of 2205 ms.
<End of modified section 6>

<Start of modified section 7>
A.16.5.2.3	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX mode for 1 Rx UE
A.16.5.2.3.1	Test Purpose and Environment
The purpose of this test is to verify that the UE properly detects SSB-based beam failure in the set q0 configured for a serving cell and that the UE performs correct SSB-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when DRX is used. This test will partly verify the SSB based beam failure detection and link recovery for an FR1 serving cell requirements in clause 8.5B.2.
The test parameters are given in Tables A.16.5.2.3.1-1, A.16.5.2.3.1-2, A.16.5.2.3.1-3, A.16.5.2.3.1-4 and A.16.5.2.3.1-5 below. There is one cell, cell 1 which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.16.5.2.3.1-1 shows the variation of the downlink SNR of the SSB in set q0 in the active cell to emulate SSB based beam failure. Figure A.16.5.2.3.1-1 additionally shows the variation of the downlink L1-RSRP of the SSB in set q1 of the candidate beam used for link recovery. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5  ms. In the test, DRX configuration is enabled in PCell 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.16.5.2.3.1-1: Supported test configurations for FR1 PCell
	Configuration
	Description

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

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

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

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

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



Table A.16.5.2.3.1-2: General test parameters for FR1 PCell for SSB-based beam failure detection and link recovery testing in DRX mode
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PSCell
	
	Cell 1
	

	RF Channel Number
	
	1
	

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2, 3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52
	

	
	Config 2
	
	10: NRB,c = 52
	

	
	Config 3
	
	20: NRB,c = 51
	

	
	Config 4
	
	10: NRB,c = 52
	

	DL initial BWP configuration
	Config 1, 2, 3, 4
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	Config 1, 2, 3, 4
	
	DLBWP.1.1 RedCap
	

	UL initial BWP configuration
	Config 1, 2, 3, 4
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	Config 1, 2, 3, 4
	
	ULBWP.1.1 RedCap
	

	TDD Configuration
	Config 1
	
	Not Applicable
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	
	Config 4
	
	Not Applicable
	

	RMSI CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	
	Config 4
	
	CR.1.1 FDD
	

	Dedicated CORESET Reference Channel
	Config 1
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	
	Config 4
	
	CCR.1.1 FDD
	

	SSB Configuration
	Config 1
	
	SSB.3 FR1
	

	
	Config 2
	
	SSB.3 FR1
	

	
	Config 3
	
	SSB.2 RedCap FR1
	

	
	Config 4
	
	SSB.3 FR1
	

	SMTC Configuration
	Config 1, 2
	
	SMTC.1
	

	
	Config 3
	
	SMTC.1
	

	
	Config 4
	
	SMTC.1
	

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	
	15 KHz
	

	
	Config 3
	
	30 KHz
	

	
	Config 4
	
	15 KHz
	

	PRACH Configuration
	Config 1, 2
	
	Table  A.3.8.2.2-1
	

	
	Config 3
	
	Table A.3.8.2.2-1
	

	
	Config 4
	
	Table  A.3.8.2.2-1
	

	SSB Index assigned as BFD RS (q0)
	
	0
	

	SSB Index assigned as CBD RS (q1)
	
	1
	

	OCNG parameters
	
	OP.1
	

	CP length
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x1 Low
	

	Beam failure detection transmission parameters
	DCI format
	
	1-0
	

	
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	DRX.7
	A.3.3.7

	Gap pattern ID 
	
	N.A.
	

	rlmInSyncOutOfSyncThreshold
	
	Absent
	When the field is absent, the UE applies the value 0. (Table 8.1.1-1).

	rsrp-ThresholdSSB
	Config 1, 2
	dBm/SCS kHz
	-98
	Threshold used for Qin_LR_SSB

	
	Config 3
	
	-95
	

	
	Config 4
	
	-98
	

	beamFailureInstanceMaxCount
	
	n1
	see clause 5.17 of TS 38.321 [7]

	beamFailureDetectionTimer
	
	pbfd4
	see clause 5.17 of TS 38.321 [7]

	CSI-RS configuration for CSI reporting 
	Config 1
	
	CSI-RS.1.1 FDD
	

	
	Config 2
	
	CSI-RS.1.1 TDD
	

	
	Config 3
	
	CSI-RS.2.1 TDD
	

	
	Config 4
	
	CSI-RS.1.1 FDD
	

	CSI-RS for tracking 
	Config 1
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	
	Config 4
	
	TRS.1.1 FDD
	

	SSB Index assigned as RLM RS
	
	
	0, 1
	

	T310 Timer
	
	ms
	1000
	

	N310
	
	
	2
	

	T1
	s
	1
	During this time the the UE shall be fully synchronized to cell 1

	T2
	s
	5.17
	

	T3
	s
	 [5.84]
	

	T4
	s
	0
	

	T5
	s
	1.97
	

	D1
	s
	1.93
	

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.




Table A.16.5.2.3.1-3: Cell specific test parameters for FR1 PCell for SSB-based beam failure detection and link recovery testing in DRX mode
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_SSB of set q0
	Config 1
	dB
	5
	-3
	-12
	-12
	-12

	
	Config 2
	
	5
	-3
	-12
	-12
	-12

	
	Config 3
	
	5
	-3
	-12
	-12
	-12

	
	Config 4
	
	5
	-3
	-12
	-12
	-12

	SNR_SSB of set q1
	Config 1
	dB
	-10
	-10
	10
	10
	10

	
	Config 2
	
	-10
	-10
	10
	10
	10

	
	Config 3
	
	-10
	-10
	10
	10
	10

	
	Config 4
	
	-10
	-10
	10
	10
	10

	SSB_RP of set q1
	Config 1
	dBm/SCS kHz
	-108
	-108
	-88
	-88
	-88

	
	Config 2
	
	-108
	-108
	-88
	-88
	-88

	
	Config 3
	
	-105
	-105
	-85
	-85
	-85

	
	Config 4
	
	-108
	-108
	-88
	-88
	-88

	

	Config 1
	dBm/15 KHz
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-98

	
	Config 4
	
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Void
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure A.4.5.5.1.1-1.
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Figure A.16.5.2.2.1-1: SNR and L1-RSRP variation for SSB-based beam failure detection and link recovery testing in non-DRX mode
A.16.5.2.3.2	Test Requirements
The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the time duration T1 and T2, the UE shall transmit uplink signal at least in all subframes configured for CSI transmission on Cell 1.
During the period from time point A to time point B the UE shall transmit uplink signal in Cell 1 in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting for Cell 1.
During T3 the UE shall detect beam failure and initiate link recovery. During T4 and T5 the UE measures and evaluate beam candidate from beam candidate set q1.
No later than time point F occurring no later than D1 = 1920+10 ms after the start of T5, the UE shall transmit preamble on a beam associated with the candidate beam set q1. The UE shall not transmit preamble on a beam associated with the candidate beam set q1 earlier than time point B.
Test is concluded once the test equipment has received the initial preamble transmission from the UE. The rate of correct events observed during repeated tests shall be at least 90%.


A.16.5.2.4	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX mode for 2 Rx UE
A.16.5.2.4.1	Test Purpose and Environment
The purpose of this test is to verify that the UE properly detects SSB-based beam failure in the set q0 configured for a serving cell and that the UE performs correct SSB-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP, during the evaluation period, and link recovery, when DRX is used. This test will partly verify the SSB based beam failure detection and link recovery for an FR1 serving cell requirements in clause 8.5B.2.
The test parameters are given in Tables A.16.5.2.4.1-1, A.16.5.2.4.1-2, A.16.5.2.4.1-3, A.16.5.2.4.1-4 and A.16.5.2.4.1-5 below. There is one cell, cell 1 which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.16.5.2.4.1-1 shows the variation of the downlink SNR of the SSB in set q0 in the active cell to emulate SSB based beam failure. Figure A.16.5.2.4.1-1 additionally shows the variation of the downlink L1-RSRP of the SSB in set q1 of the candidate beam used for link recovery. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5  ms. In the test, DRX configuration is enabled in PCell 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.16.5.2.4.1-1: Supported test configurations for FR1 PCell
	Configuration
	Description

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

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

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

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

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



Table A.16.5.2.4.1-2: General test parameters for FR1 PCell for SSB-based beam failure detection and link recovery testing in DRX mode
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PSCell
	
	Cell 1
	

	RF Channel Number
	
	1
	

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2, 3
	
	TDD
	

	
	Config 4
	
	HD-FDD
	

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52
	

	
	Config 2
	
	10: NRB,c = 52
	

	
	Config 3
	
	 20: NRB,c = 51
	

	
	Config 4
	
	10: NRB,c = 52
	

	DL initial BWP configuration
	Config 1, 2, 3, 4
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	Config 1, 2, 3, 4
	
	DLBWP.1.1 RedCap
	

	UL initial BWP configuration
	Config 1, 2, 3, 4
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	Config 1, 2, 3, 4
	
	ULBWP.1.1
RedCap
	

	TDD Configuration
	Config 1
	
	Not Applicable
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	
	Config 4
	
	Not Applicable
	

	RMSI CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	
	Config 4
	
	CR.1.1 FDD
	

	Dedicated CORESET Reference Channel
	Config 1
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	
	Config 4
	
	CCR.1.1 FDD
	

	SSB Configuration
	Config 1
	
	SSB.3 FR1
	

	
	Config 2
	
	SSB.3 FR1
	

	
	Config 3
	
	SSB.2 RedCap FR1 
	

	
	Config 4
	
	SSB.3 FR1
	

	SMTC Configuration
	Config 1, 2
	
	SMTC.1
	

	
	Config 3
	
	SMTC.1
	

	
	Config 4
	
	SMTC.1
	

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	
	15 KHz
	

	
	Config 3
	
	30 KHz
	

	
	Config 4
	
	15 KHz
	

	PRACH Configuration
	Config 1, 2
	
	Table  A.3.8.2.2-1
	

	
	Config 3
	
	Table A.3.8.2.2-1
	

	
	Config 4
	
	Table A.3.8.2.2-1
	

	SSB Index assigned as BFD RS (q0)
	
	0
	

	SSB Index assigned as CBD RS (q1)
	
	1
	

	OCNG parameters
	
	OP.1
	

	CP length
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	

	Beam failure detection transmission parameters
	DCI format
	
	1-0
	

	
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	DRX.7
	A.3.3.7

	Gap pattern ID 
	
	N.A.
	

	rlmInSyncOutOfSyncThreshold
	
	Absent
	When the field is absent, the UE applies the value 0. (Table 8.1.1-1).

	rsrp-ThresholdSSB
	Config 1, 2
	dBm/SCS kHz
	-98
	Threshold used for Qin_LR_SSB

	
	Config 3
	
	-95
	

	
	Config 4
	
	-98
	

	beamFailureInstanceMaxCount
	
	n1
	see clause 5.17 of TS 38.321 [7]

	beamFailureDetectionTimer
	
	pbfd4
	see clause 5.17 of TS 38.321 [7]

	CSI-RS configuration for CSI reporting 
	Config 1
	
	CSI-RS.1.1 FDD
	

	
	Config 2
	
	CSI-RS.1.1 TDD
	

	
	Config 3
	
	CSI-RS.2.1 TDD
	

	
	Config 4
	
	CSI-RS.1.1 FDD
	

	CSI-RS for tracking 
	Config 1
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	
	Config 4
	
	TRS.1.1 FDD
	

	SSB Index assigned as RLM RS
	
	
	0, 1
	

	T310 Timer
	
	ms
	1000
	

	N310
	
	
	2
	

	T1
	s
	1
	During this time the the UE shall be fully synchronized to cell 1

	T2
	s
	5.17
	

	T3
	s
	3.24
	

	T4
	s
	0
	

	T5
	s
	1.97
	

	D1
	s
	1.93
	

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.



Table A.16.5.2.4.1-3: Cell specific test parameters for FR1 PCell for SSB-based beam failure detection and link recovery testing in DRX mode
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_SSB of set q0
	Config 1
	dB
	5
	-3
	-12
	-12
	-12

	
	Config 2
	
	5
	-3
	-12
	-12
	-12

	
	Config 3
	
	5
	-3
	-12
	-12
	-12

	
	Config 4
	
	5
	-3
	-12
	-12
	-12

	SNR_SSB of set q1
	Config 1
	dB
	-10
	-10
	10
	10
	10

	
	Config 2
	
	-10
	-10
	10
	10
	10

	
	Config 3
	
	-10
	-10
	10
	10
	10

	
	Config 4
	
	-10
	-10
	10
	10
	10

	SSB_RP of set q1
	Config 1
	dBm/SCS kHz
	-108
	-108
	-88
	-88
	-88

	
	Config 2
	
	-108
	-108
	-88
	-88
	-88

	
	Config 3
	
	-105
	-105
	-85
	-85
	-85

	
	Config 4
	
	-108
	-108
	-88
	-88
	-88

	

	Config 1
	dBm/15 KHz
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-98

	
	Config 4
	
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Void
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure A.4.5.5.1.1-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band.



[image: C:\Users\w00527694\Pictures\图片28.png] 
Figure A.16.5.2.4.1-1: SNR and L1-RSRP variation for SSB-based beam failure detection and link recovery testing in non-DRX mode
A.16.5.2.4.2	Test Requirements
The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the time duration T1 and T2, the UE shall transmit uplink signal at least in all subframes configured for CSI transmission on Cell 1.
During the period from time point A to time point B the UE shall transmit uplink signal in Cell 1 in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting for Cell 1.
During T3 the UE shall detect beam failure and initiate link recovery. During T4 and T5 the UE measures and evaluate beam candidate from beam candidate set q1.
No later than time point F occurring no later than D1 = 1920+10 ms after the start of T5, the UE shall transmit preamble on a beam associated with the candidate beam set q1. The UE shall not transmit preamble on a beam associated with the candidate beam set q1 earlier than time point B.
Test is concluded once the test equipment has received the initial preamble transmission from the UE. The rate of correct events observed during repeated tests shall be at least 90%.
<End of modified section 7>

<Start of modified section 8>
A.16.6.7A.16.6.5	NR measurements with autonomous gaps
A.16.6.7A.16.6.5.1	SA intra-frequency CGI identification of NR neighbor cell in FR1 for 1 Rx UE
A.16.6.7A.16.6.5.1.1	Test Purpose and Environment
The purpose of this test is to verify that the UE makes correct reporting of intra-frequency CGI identification of an NR neighbour cell in FR1 with autonomous gaps. This test shall partly verify the measurement requirements in Clause 9.11A.
A.16.6.7A.16.6.5.1.2	Test Parameters
In each test there are two cells: Cell 1 and Cell 2. Cell 1 is the FR1 PCell and Cell 2 is an FR1 neighbour cell on the same frequency as the PCell. The test parameters for PCell and neighbour cell are given in Table A.16.6.7A.16.6.5.1.2-1, A.16.6.7A.16.6.5.1.2-2 and A.16.6.7A.16.6.5.1.2-3 below. The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively. At the start of time duration T1, the UE does not have any timing information of cell 2. Starting T2, cell 2 becomes detectable.  A measurement object is configured for the frequency of the PCell and it is indicated to the UE that event-triggered reporting with Event A3 is used. The UE is expected to detect and send a measurement report with Event A3.
A new RRC message triggering CGI identification shall be sent to the UE during period T2, after the UE has reported Event A3. The RRC message shall create a measurement report configuration with purpose reportCGI and useAutonomousGaps set to TRUEsetup. The start of T3 is the instant when the last TTI containing the RRC message implying CGI identification is sent to the UE.
The test equipment verifies that potential interruption is carried out correctly by monitoring ACK/NACK sent in PCell during T3 until a measurement report with CGI is sent.
Table A.16.6.7A.16.6.5.1.2-1: Supported test configurations
	Configuration
	Description

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

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

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

	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 A.16.6.7A.16.6.5.1.2-2: General test parameters for SA intra-frequency CGI identification of NR neighbor cell in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Active cell
	
	1, 2, 3, 4
	Cell 1
	

	Neighbour cell
	
	1, 2, 3, 4
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1, 2, 3, 4
	1: Cell 1 and Cell 2
	

	SSB configuration
	
	1, 4
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1, 4
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	A3-Offset
	dB
	1, 2, 3, 4
	-4.5
	

	CP length
	
	1, 2, 3, 4
	Normal
	

	Hysteresis
	dB
	1, 2, 3, 4
	0
	

	Time To Trigger
	s
	1, 2, 3, 4
	0
	

	Filter coefficient
	
	1, 2, 3, 4
	0
	L3 filtering is not used

	DRX
	
	1, 2, 3, 4
	
	OFF

	Time offset between serving and neighbour cells
	
	1, 4
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	T1
	s
	1, 2, 3, 4
	5
	

	T2
	s
	1, 2, 3, 4
	5
	

	T3
	s
	1, 2, 3, 4
	5
	



Table A.16.6.7A.16.6.5.1.2-3: NR Cell specific test parameters for SA intra-frequency CGI identification of NR neighbor cell in FR1
	Parameter
	Unit
	Test configuration 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	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
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

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

	
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

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

	
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

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

	TRS Configuration
	
	1, 4
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	N/A

	
	
	3
	TRS.1.2 TDD
	N/A

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

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

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

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

	[image: ] Note 2
	dBm/SCS
	1, 4
	-98

	
	
	2
	-98

	
	
	3
	-95

	[image: ] Note 2
	dBm/15 kHz
	1, 4
	-98

	
	
	2
	

	
	
	3
	

	[image: ]
	dB
	1, 4
	4
	-1.46
	-Infinity
	-1.46

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	[image: ]
	dB
	1, 4
	4
	4
	-Infinity
	4

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	SS-RSRP Note 3
	dBm/SCS kHz
	1, 4
	-94
	-94
	-Infinity
	-94

	
	
	2
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/9.36 MHz
	1, 4
	-64.60
	-62.25
	-64.60
	-62.25

	
	dBm/9.36 MHz
	2
	-64.60
	-62.25
	-64.60
	-62.25

	
	dBm/18.36 MHz
	3
	-61.67
	-59.32
	-61.67
	-59.32

	Propagation Condition 
	
	1, 2, 3, 4
	AWGN

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
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 [image: ] to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



A.16.6.7A.16.6.5.1.3	Test Requirements
The UE shall send a measurement report containing the CGI of cell 2 within 372 375 ms from the start of time period T3.
Test requirement 	= RRC Procedure delay + Tidentify_CGI_redcap + reporting delay
-	= 10 + 360 + 2ms from the start of T3
-	= 372 ms, allow 375 ms
The UE shall be scheduled continuously throughout the test. From the start of T3 until 372 ms, the interruption on PCell shall not be more than the values specified for SA in clause 9.11A.48.2.2.2.14.
The rate of correct events observed during repeated tests shall be at least 90%.

A.16.6.7A.16.6.5.2	SA intra-frequency CGI identification of NR neighbor cell in FR1 for 2 Rx UE
A.16.6.7A.16.6.5.2.1	Test Purpose and Environment
The purpose of this test is to verify that the UE makes correct reporting of intra-frequency CGI identification of an NR neighbour cell in FR1 with autonomous gaps. This test shall partly verify the measurement requirements in Clause 9.11A.
A.16.6.7A.16.6.5.2.2	Test Parameters
In each test there are two cells: Cell 1 and Cell 2. Cell 1 is the FR1 Pcell and Cell 2 is an FR1 neighbour cell on the same frequency as the Pcell. The test parameters for Pcell and neighbour cell are given in Table A.16.6.7A.16.6.5.2.2-1, A.16.6.7A.16.6.5.2.2-2 and A.16.6.7A.16.6.5.2.2-3 below. The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively. At the start of time duration T1, the UE does not have any timing information of cell 2. Starting T2, cell 2 becomes detectable.  A measurement object is configured for the frequency of the Pcell and it is indicated to the UE that event-triggered reporting with Event A3 is used. The UE is expected to detect and send a measurement report with Event A3.
A new RRC message triggering CGI identification shall be sent to the UE during period T2, after the UE has reported Event A3. The RRC message shall create a measurement report configuration with purpose reportCGI and useAutonomousGaps set to TRUEsetup. The start of T3 is the instant when the last TTI containing the RRC message implying CGI identification is sent to the UE.
The test equipment verifies that potential interruption is carried out correctly by monitoring ACK/NACK sent in Pcell during T3 until a measurement report with CGI is sent.
Table A.16.6.7A.16.6.5.2.2-1: Supported test configurations
	Configuration
	Description

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

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

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

	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 A.16.6.7A.16.6.5.2.2-2: General test parameters for SA intra-frequency CGI identification of NR neighbor cell in FR1
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Active cell
	
	1, 2, 3, 4
	Cell 1
	

	Neighbour cell
	
	1, 2, 3, 4
	Cell 2
	Cell to be identified.

	RF Channel Number
	
	1, 2, 3, 4
	1: Cell 1 and Cell 2
	

	SSB configuration
	
	1, 4
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.1 RedCap FR1
	

	SMTC configuration
	
	1, 4
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	A3-Offset
	dB
	1, 2, 3, 4
	-4.5
	

	CP length
	
	1, 2, 3, 4
	Normal
	

	Hysteresis
	dB
	1, 2, 3, 4
	0
	

	Time To Trigger
	s
	1, 2, 3, 4
	0
	

	Filter coefficient
	
	1, 2, 3, 4
	0
	L3 filtering is not used

	DRX
	
	1, 2, 3, 4
	
	OFF

	Time offset between serving and neighbour cells
	
	1, 4
	3 ms
	Asynchronous cells.
The timing of Cell 2 is 3ms later than the timing of Cell 1.

	
	
	2
	3 s
	Synchronous cells

	
	
	3
	3 s
	Synchronous cells

	T1
	s
	1, 2, 3, 4
	5
	

	T2
	s
	1, 2, 3, 4
	5
	

	T2
	s
	1, 2, 3, 4
	5
	



Table A.16.6.7A.16.6.5.2.2-3: NR Cell specific test parameters for SA intra-frequency CGI identification of NR neighbor cell in FR1
	Parameter
	Unit
	Test configuration 
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	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
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

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

	
	
	2
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD
	CR.2.1 TDD

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

	
	
	2
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD
	CCR.2.1 TDD

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

	TRS Configuration
	
	1, 4
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	N/A

	
	
	3
	TRS.1.2 TDD
	N/A

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

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

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

	RLM-RS
	
	1, 2, 3, 4
	SSB
	SSB
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	dBm/SCS
	1, 4
	-98

	
	
	2
	-98

	
	
	3
	-95

	[image: ] Note 2
	dBm/15 kHz
	1, 4
	-98

	
	
	2
	

	
	
	3
	

	[image: ]
	dB
	1, 4
	4
	-1.46
	-Infinity
	-1.46

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	[image: ]
	dB
	1, 4
	4
	4
	-Infinity
	4

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	SS-RSRP Note 3
	dBm/SCS kHz
	1, 4
	-94
	-94
	-Infinity
	-94

	
	
	2
	-94
	-94
	-Infinity
	-94

	
	
	3
	-91
	-91
	-Infinity
	-91

	Io
	dBm/9.36 MHz
	1, 4
	-64.60
	-62.25
	--64.60
	-62.25

	
	dBm/9.36 MHz
	2
	-64.60
	-62.25
	--64.60
	-62.25

	
	dBm/18.36 MHz
	3
	-61.67
	-59.32
	-61.67
	-59.32

	Propagation Condition 
	
	1, 2, 3, 4
	AWGN

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
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 [image: ] to be fulfilled.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



A.16.6.7A.16.6.5.2.3	Test Requirements
The UE shall send a measurement report containing the CGI of cell 2 within 252 255 ms from the start of time period T3.
Test requirement 	= RRC Procedure delay + Tidentify_CGI + reporting delay
-	= 10 + 240 + 2ms from the start of T3
-	= 252 ms, allow 255 ms
The UE shall be scheduled continuously throughout the test. From the start of T3 until 252 ms, the interruption on PCell shall not be more than the values specified for SA in clause 9.11A.48.2.2.2.14.
The rate of correct events observed during repeated tests shall be at least 90%.

A.16.6.7A.16.6.5.3	Identification of a new CGI of inter-RAT E-UTRA cell using autonomous gaps in NR SA for 1 Rx UE
A.16.6.7A.16.6.5.3.1	Test Purpose and Environment
This test is to verify the requirement for identification of a new CGI of E-UTRA cell with autonomous gaps in NR SA in clause 9.4A.47.
The test scenario comprises of one NR carrier and an E-UTRA carrier and two cells as given in tables A.16.6.7A.16.6.5.3.1-1, A.16.6.7A.16.6.5.3.1-2, A.16.6.7A.16.6.5.3.1-3 and A.16.6.7A.16.6.5.3.1-4. PDCCHs indicating new transmissions shall be sent continuously to ensure that the UE would have ACK/NACK sending during identifying a new CGI of E-UTRAN cell. The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively. At the start of time duration T1, the UE does not have any timing information of cell 2. Starting T2, cell 2 becomes detectable and the UE is expected to detect and send a measurement report.
A RRC message implying SI reading shall be sent to the UE during period T2, after the UE has reported Event B2. The RRC message shall create a measurement report configuration with purpose reportCGI and useAutonomousGaps set to TRUEsetup. The start of T3 is the instant when the last TTI containing the RRC message implying SI reading is sent to the UE.
Table A.16.6.7A.16.6.5.3.1-1: Supported test configurations of inter-RAT E-UTRAN cell using autonomous gap in SA
	Configuration
	Description

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

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

	3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

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

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

	6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE FDD

	8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

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



Table A.16.6.7A.16.6.5.3.1-2: General test parameters for identification of a new CGI of inter-RAT E-UTRA cell using autonomous gaps in NR SA
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	2
	1 LTE carrier frequency is used in the test

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	LTE Channel Bandwidth
	MHz
	10
	

	LTE PDSCH/PCFICH/PDCCH/PHICH parameters
	
	
	As specified in clause A.3.7.2.1

	CP length
	
	Normal
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	

	useAutonomousGaps
	
	TRUEsetup
	As specified in clause 5.5.3.1 in TS 38.331.

	Time offset between cells
	ms
	3 
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	10
	

	T3
	s
	5
	



Table A.16.6.7A.16.6.5.3.1-3: PCell specific test parameters for identification of a new CGI of inter-RAT E-UTRA cell using autonomous gaps in NR
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1, 2, 3, 4, 5, 6, 7, 8
	1

	Duplex mode
	
	1, 42, 3, 7
	FDD

	
	
	2, 34, 5, 6, 8
	TDD

	
	
	7.8
	HD-FDD

	TDD Configuration
	SCS=15 KHz
	
	2, 5
	TDDConf.1.1

	
	SCS=30 KHz
	
	3, 6
	TDDConf.2.1

	BWchannel
	MHz
	1, 4, 7, 8
	10: NRB,c = 52 (FDD)

	
	
	2, 5
	10: NRB,c = 52 (TDD)

	
	
	3, 6
	20: NRB,c = 51 (TDD)

	PDSCH reference measurement channel
	
	1, 4, 7, 8
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	CORSET reference channel
	
	1, 4, 7, 8
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	BWP configurations
	Initial DL BWP
	
	1, 2, 3, 4, 5, 6, 7, 8
	DLBWP.0.1

	
	Dedicated DL BWP
	
	1, 2, 3, 4, 5, 6, 7, 8
	DLBWP.1.1

	
	Initial UL BWP
	
	1, 2, 3, 4, 5, 6, 7, 8
	ULBWP.0.1

	
	Dedicated UL BWP
	
	1, 2, 3, 4, 5, 6, 7, 8
	ULBWP.1.1

	OCNG patternNote1
	
	1, 2, 3, 4, 5, 6, 7, 8
	OP.1

	SMTC configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	SMTC.1

	SSB configuration
	
	1, 2, 4, 5, 7, 8
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	b2-Threshold1
	dBm/SCS
	1, 2, 4, 5, 7, 8
	-98

	
	
	3, 6
	-95

	b2-Threshold2EUTRA
	dBm/15kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-109

	EPRE ratio of PSS to SSS
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1, 2, 3, 4, 5, 6, 7, 8
	-106

	NocNote2
	dBm/SCS
	1, 2, 4, 5, 7, 8
	-106

	
	
	3, 6
	-103

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	18
	-2

	Ês/IotNote3
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	18
	-2

	SS-RSRPNote3
	dBm/SCS
	1, 2, 4, 5, 7, 8
	-88
	-108

	
	
	3, 6
	-85
	-105

	SSB_RPNote3
	dBm/SCS
	1, 2, 4, 5, 7, 8
	-88
	-108

	
	
	3, 6
	-85
	-105

	IoNote3
	dBm/9.36 MHz
	1, 2, 4, 5, 7, 8
	-59.98
	-75.92

	
	dBm/18.36 MHz
	3, 6
	-57.05
	-72.99

	Propagation condition
	
	1, 2, 3, 4, 5, 6, 7, 8
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1, 2, 3, 4, 5, 6, 7, 8
	1x1 Low

	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:	Ês/Iot, SS-RSRP, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table A.16.6.7A.16.6.5.3.1-4: Cell specific test parameters for inter-RAT E-UTRAN cell for identification of a new CGI of E-UTRA cell using autonomous gaps
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1, 2, 3, 4, 5, 6, 7, 8
	2

	Duplex mode
	
	1, 2, 3, 7
	FDD

	
	
	4, 5, 6, 8
	TDD

	TDD special subframe configurationNote1
	
	4, 5, 6, 8
	6

	TDD uplink-downlink configurationNote1
	
	4, 5, 6, 8
	1

	BWchannel
	MHz
	1, 2, 3, 4, 5, 6, 7, 8
	10 MHz: NRB,c = 50

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	1, 2, 3, 7
	10 MHz: R.3 FDD

	
	
	4, 5, 6, 8
	10 MHz: R.0 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	
	1, 2, 3, 7
	10 MHz: R.6 FDD

	
	
	4, 5, 6, 8
	10 MHz: R.6 TDD

	OCNG PatternsNote2
	
	1, 2, 3, 7
	10 MHz: OP.10 FDD

	
	
	4, 5, 6, 8
	10 MHz: OP.1 TDD

	PBCH_RA
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote3
	
	
	

	OCNG_RBNote3
	
	
	

	NocNote4
	dBm/15kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-106

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	-Infinity
	7
	7

	Ês/IotNote5
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	-Infinity
	7
	7

	RSRPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-Infinity
	-99
	-99

	SCH_RPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-Infinity
	-99
	-99

	Propagation Condition
	
	1, 2, 3, 4, 5, 6, 7, 8
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1, 2, 3, 4, 5, 6, 7, 8
	1x1 Low

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [23].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [15] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	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 Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



A.16.6.7A.16.6.5.3.2	Test Requirements
The UE shall transmit a measurement report containing the cell global identifier of cell 2 within 240 235 milliseconds from the start of T3.
Test requirement = RRC Procedure delay with additional margin + Tidentify_CGI_LC-UE + reporting delayTTI insertion uncertainty
= 15 10 + 30 + 190 + 2ms from the start of T3
= 237 232 ms, allow 240 235 ms.
-	The UE shall be scheduled continuously throughout the test, and from the start of T3 until 240 235 ms at least the number of ACK/NACK specified in NOTE 2 shall be detected as being transmitted by the UE. 
The rate of correct events observed during repeated tests shall be at least 90%.
NOTE 1:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
NOTE 2:	The overall ACK/NACK number is caused by two parts. Firstly, at least X ACK/NACK shall be sent during identifying the cell global identifier of cell 2, where X is defined in Table 8.2.2.2.15-19.4A.4.3-1. Secondly, given that continuous DL data allocation, additional 4345, 14 27 and 34 54 ACK/NACK shall be sent for FDD/HD-FDD 15 kHz, TDD 15 kHz and TDD 30 kHz, respectively, from the start of T3 until 240 235 ms excludes 190 ms for identifying the cell global identifier of cell 2.

A.16.6.7A.16.6.5.4	Identification of a new CGI of inter-RAT E-UTRA cell using autonomous gaps in NR SA for 2 Rx UE
A.16.6.7A.16.6.5.4.1	Test Purpose and Environment
This test is to verify the requirement for identification of a new CGI of E-UTRA cell with autonomous gaps in NR SA in clause 9.4A.47.
The test scenario comprises of one NR carrier and an E-UTRA carrier and two cells as given in tables A.16.6.7A.16.6.5.4.1-1, A.16.6.7A.16.6.5.4.1-2, A.16.6.7A.16.6.5.4.1-3 and A.16.6.7A.16.6.5.4.1-4. PDCCHs indicating new transmissions shall be sent continuously to ensure that the UE would have ACK/NACK sending during identifying a new CGI of E-UTRAN cell. The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively. At the start of time duration T1, the UE does not have any timing information of cell 2. Starting T2, cell 2 becomes detectable and the UE is expected to detect and send a measurement report.
A RRC message implying SI reading shall be sent to the UE during period T2, after the UE has reported Event B2. The RRC message shall create a measurement report configuration with purpose reportCGI and useAutonomousGaps set to TRUEsetup. The start of T3 is the instant when the last TTI containing the RRC message implying SI reading is sent to the UE.
Table A.16.6.7A.16.6.5.4.1-1: Supported test configurations of inter-RAT E-UTRAN cell using autonomous gap in SA
	Configuration
	Description

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

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

	3
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE FDD

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

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

	6
	NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode, LTE TDD

	7
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE FDD

	8
	NR 15 kHz SSB SCS, 10 MHz bandwidth, HD-FDD duplex mode, LTE TDD

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



Table A.16.6.7A.16.6.5.4.1-2: General test parameters for identification of a new CGI of inter-RAT E-UTRA cell using autonomous gaps in NR SA
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	1 NR carrier frequency is used in the test

	LTE RF Channel Number
	
	2
	1 LTE carrier frequency is used in the test

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	LTE Channel Bandwidth
	MHz
	10
	

	LTE PDSCH/PCFICH/PDCCH/PHICH parameters
	
	
	As specified in clause A.3.7.2.1

	CP length
	
	Normal
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	

	useAutonomousGaps
	
	TRUEsetup
	As specified in clause 5.5.3.1 in TS 38.331.

	Time offset between cells
	ms
	3 
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	10
	

	T3
	s
	5
	



Table A.16.6.7A.16.6.5.4.1-3: PCell specific test parameters for identification of a new CGI of inter-RAT E-UTRA cell using autonomous gaps in NR
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1, 2, 3, 4, 5, 6, 7, 8
	1

	Duplex mode
	
	1, 42, 3, 7
	FDD

	
	
	2, 34, 5, 6, 8
	TDD

	
	
	7.8
	HD-FDD

	TDD Configuration
	SCS=15 KHz
	
	2, 5
	TDDConf.1.1

	
	SCS=30 KHz
	
	3, 6
	TDDConf.2.1

	BWchannel
	MHz
	1, 4, 7, 8
	10: NRB,c = 52 (FDD)

	
	
	2, 5
	10: NRB,c = 52 (TDD)

	
	
	3, 6
	20: NRB,c = 51 (TDD)

	PDSCH reference measurement channel
	
	1, 4, 7, 8
	SR.1.1 FDD

	
	
	2, 5
	SR.1.1 TDD

	
	
	3, 6
	SR.2.1 TDD

	CORSET reference channel
	
	1, 4, 7, 8
	CR.1.1 FDD

	
	
	2, 5
	CR.1.1 TDD

	
	
	3, 6
	CR.2.1 TDD

	BWP configurations
	Initial DL BWP
	
	1, 2, 3, 4, 5, 6, 7, 8
	DLBWP.0.1

	
	Dedicated DL BWP
	
	1, 2, 3, 4, 5, 6, 7, 8
	DLBWP.1.1

	
	Initial UL BWP
	
	1, 2, 3, 4, 5, 6, 7, 8
	ULBWP.0.1

	
	Dedicated UL BWP
	
	1, 2, 3, 4, 5, 6, 7, 8
	ULBWP.1.1

	OCNG patternNote1
	
	1, 2, 3, 4, 5, 6, 7, 8
	OP.1

	SMTC configuration
	
	1, 2, 3, 4, 5, 6, 7, 8
	SMTC.1

	SSB configuration
	
	1, 2, 4, 5, 7, 8
	SSB.1 FR1

	
	
	3, 6
	SSB.1 RedCap FR1

	b2-Threshold1
	dBm/SCS
	1, 2, 4, 5, 7, 8
	-98

	
	
	3, 6
	-95

	b2-Threshold2EUTRA
	dBm/15kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-109

	EPRE ratio of PSS to SSS
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	0

	EPRE ratio of PBCH_DMRS to SSS
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	
	
	

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1, 2, 3, 4, 5, 6, 7, 8
	-106

	NocNote2
	dBm/SCS
	1, 2, 4, 5, 7, 8
	-106

	
	
	3, 6
	-103

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	18
	-2

	Ês/IotNote3
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	18
	-2

	SS-RSRPNote3
	dBm/SCS
	1, 2, 4, 5, 7, 8
	-88
	-108

	
	
	3, 6
	-85
	-105

	SSB_RPNote3
	dBm/SCS
	1, 2, 4, 5, 7, 8
	-88
	-108

	
	
	3, 6
	-85
	-105

	IoNote3
	dBm/9.36 MHz
	1, 2, 4, 5, 7, 8
	-59.98
	-75.92

	
	dBm/18.36 MHz
	3, 6
	-57.05
	-72.99

	Propagation condition
	
	1, 2, 3, 4, 5, 6, 7, 8
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1, 2, 3, 4, 5, 6, 7, 8
	1x2 Low

	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:	Ês/Iot, SS-RSRP, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table A.16.6.7A.16.6.5.4.1-4: Cell specific test parameters for inter-RAT E-UTRAN cell for identification of a new CGI of E-UTRA cell using autonomous gaps
	Parameter
	Unit
	Configuration
	Cell 2

	
	
	
	T1
	T2
	T3

	RF channel number
	
	1, 2, 3, 4, 5, 6, 7, 8
	2

	Duplex mode
	
	1, 2, 3, 7
	FDD

	
	
	4, 5, 6, 8
	TDD

	TDD special subframe configurationNote1
	
	4, 5, 6, 8
	6

	TDD uplink-downlink configurationNote1
	
	4, 5, 6, 8
	1

	BWchannel
	MHz
	1, 2, 3, 4, 5, 6, 7, 8
	10 MHz: NRB,c = 50

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	1, 2, 3, 7
	10 MHz: R.3 FDD

	
	
	4, 5, 6, 8
	10 MHz: R.0 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	
	1, 2, 3, 7
	10 MHz: R.6 FDD

	
	
	4, 5, 6, 8
	10 MHz: R.6 TDD

	OCNG PatternsNote2
	
	1, 2, 3, 7
	10 MHz: OP.10 FDD

	
	
	4, 5, 6, 8
	10 MHz: OP.1 TDD

	PBCH_RA
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote3
	
	
	

	OCNG_RBNote3
	
	
	

	NocNote4
	dBm/15kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-106

	Ês/Noc
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	-Infinity
	7
	7

	Ês/IotNote5
	dB
	1, 2, 3, 4, 5, 6, 7, 8
	-Infinity
	7
	7

	RSRPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-Infinity
	-99
	-99

	SCH_RPNote5
	dBm/15kHz
	1, 2, 3, 4, 5, 6, 7, 8
	-Infinity
	-99
	-99

	Propagation Condition
	
	1, 2, 3, 4, 5, 6, 7, 8
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1, 2, 3, 4, 5, 6, 7, 8
	1x2 Low

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211 [23].
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 [15] respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	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 Noc to be fulfilled.
Note 5:	Ês/Iot, RSRP, and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



A.16.6.7A.16.6.5.4.2	Test Requirements
The UE shall transmit a measurement report containing the cell global identifier of cell 2 within 200 195 milliseconds from the start of T3.
Test requirement = RRC Procedure delay with additional margin + Tidentify_CGI,E-UTRAN + TTI insertion uncertaintyreporting delay
	= 15 10 + 30 + 150 + 2ms from the start of T3
	= 197 192 ms, allow 200 195 ms.
-	The UE shall be scheduled continuously throughout the test, and from the start of T3 until 200 195 ms at least the number of ACK/NACK specified in NOTE 2 shall be detected as being transmitted by the UE. 
The rate of correct events observed during repeated tests shall be at least 90%.
NOTE 1:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
NOTE 2:	The overall ACK/NACK number is caused by two parts. Firstly, at least X ACK/NACK shall be sent during identifying the cell global identifier of cell 2, where X is defined in Table 8.2.2.2.15-19.4A.4.3-1. Secondly, given that continuous DL data allocation, additional 4345, 2714 and 5434 ACK/NACK shall be sent for FDD/HD-FDD 15 kHz, TDD 15 kHz and TDD 30 kHz, respectively, from the start of T3 until 200 195 ms excludes 150 ms for identifying the cell global identifier of cell 2.
<End of modified section 8>
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