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<Unchanged Text Skipped>


6.5.5.5	NR SA FR1 Scell CSI-RS-based beam failure detection and SSB-based link recovery in non-DRX
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The MU and TT are FFS.
-	Cell mapping in Annex E is FFS.
6.5.5.5.1	Test purpose
The purpose of this test is to verify that the UE properly detects CSI-RS-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. To test the downlink monitoring for beam failure detection within the UEs active DL BWP without schedulingRequestID-BFR-SCell-r16 configuration, during the evaluation period, and link recovery, when no DRX is used. This test will partly verify the beam failure detection and link recovery for an FR1 serving cell requirements in TS 38.133 [6] clause 8.5.
6.5.5.5.2	Test applicability
This test applies to all types of NR UE release 16 and forward supporting 5GS NR SA FR1, CSI-RS based RLM, SSB link recovery and SCell beam failure recovery.
6.5.5.5.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.5.5.0.2 and 6.5.5.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.6.5.5.5.
6.5.5.5.4	Test description
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 6.5.5.5.4-1 shows the SNR of the CSI-RS in set q0 in the active SCell to emulate beam failure. Figure 6.5.5.5.4-1 additionally shows the variation of the downlink L1-RSRP of the SSB in set q1 of the candidate beam used for link recovery.
[image: ]
Figure 6.5.5.5.4-1: SNR and L1-RSRP variation for NR SA FR1 CSI-RS-based beam failure detection and SSB-based link recovery in non-DRX

6.5.5.5.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 6.5.5.5.4.1-1.
Table 6.5.5.5.4.1-1: Supported test configurations for FR1 PCell and SCell
	Configuration
	Description

	6.5.5.5-1
	FDD duplex mode, 15 kHz SSB SCS, 10MHz bandwidth

	6.5.5.5-2
	TDD duplex mode, 15 kHz SSB SCS, 10MHz bandwidth

	6.5.5.5-3
	TDD duplex mode, 30 kHz SSB SCS, 40MHz bandwidth

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



Configure the test equipment and the DUT according to the parameters in Table 6.5.5.5.4.1-2.
Table 6.5.5.5.4.1-2: Initial conditions for NR SA FR1 CSI-RS-based beam failure detection and SSB-based link recovery in non-DRX
	Parameter
	Value
	Comment

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

	Test frequencies
	As specified in Annex E, table E.4-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.5.5.5.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
- For 4Rx capable UEs without any 2Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE Part
	



1. The general test parameter settings are set up according to Table 6.5.5.5.4.1-3.
2. Message contents are defined in clause 6.5.5.5.4.3.
3. There is one NR carrier and two NR cells specified in the test. Cell 1 is the NR cell (PCell) used for connection setup and Cell 2 is the NR cell (SCell) with the power level set according to Annex C.1.2 and C.1.3 for this test.
Table 6.5.5.5.4.1-3: General test parameters for NR SA FR1 CSI-RS-based beam failure detection and SSB-based link recovery in non-DRX
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PCell 
	
	Cell 1
	

	RF Channel Number for PCell
	
	1
	

	Active SCell 
	
	Cell 2
	

	RF Channel Number for SCEll
	
	2
	

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2, 3
	
	TDD
	

	BW channel
	Config 1
	
	10: NRB,c = 52
	

	
	Config 2
	MHz
	10: NRB,c = 52
	

	
	Config 3
	
	40: NRB,c = 106
	

	TDD Configuration
	Config 1
	
	Not Applicable
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD
	A.1.2

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	SSB Configuration
	Config 1
	
	SSB.1 FR1
	A.3

	
	Config 2
	
	SSB.1 FR1
	

	
	Config 3
	
	SSB.2 FR1
	

	SMTC Configuration
	Config 1, 2
	
	SMTC.1
	A.4

	
	Config 3
	
	SMTC.1
	

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	kHz
	15
	

	
	Config 3
	
	30
	

	PRACH Configuration
	Config 1, 2
	
	PRACH.2 FR1
	Table A.7.1-1

	
	Config 3
	
	PRACH.2 FR1
	Table A.7.1-1

	csi-RS-Index assigned as beam failure detection RS in set q0 in activated SCell
	
	0
	

	OCNG parameters
	
	OP.1
	A.2.1

	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 CSI-RS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	OFF
	

	Gap pattern ID
	
	N.A.
	

	schedulingRequestID-BFR-SCell-r16
	
	absent
	When the field is absent, the random access procedure will be triggered for SCell BFR

	SSB Index assigned as CBD RS (q1) in activated SCell
	
	0
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	When the field is absent, the UE applies the value 0. (TS 38.133 [6] Table 8.1.1-1).

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

	
	Config 3
	
	-95
	

	powerControlOffsetSS
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n1
	see clause 5.17 of TS 38.321 [12]

	beamFailureDetectionTimer
	
	pbfd4
	see clause 5.17 of TS 38.321 [12]

	CSI-RS configuration for q0 in activated SCell
	Config 1
	
	CSI-RS.1.2 FDD 
	A.1.4

	
	Config 2
	
	CSI-RS.1.2 TDD
	

	
	Config 3
	
	CSI-RS.2.2 TDD
	

	CSI-RS configuration for CSI reporting
	Config 1
	
	CSI-RS.1.1 FDD 
	A.1.4

	
	Config 2
	
	CSI-RS.1.1 TDD
	

	
	Config 3
	
	CSI-RS.2.1 TDD
	

	TRS configuration
	Config 1
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	CSI-RS-Index assigned as RLM RS in PCell
	Config 1
	
	CSI-RS.1.2 FDD 
	A.1.4

	
	Config 2
	
	CSI-RS.1.2 TDD
	

	
	Config 3
	
	CSI-RS.2.2 TDD
	

	T310 Timer
	ms
	1000
	

	N310
	
	2
	

	T1
	s
	0.2
	During this time the UE shall be fully synchronized to cell 1

	T2
	s
	0.18
	

	T3
	s
	0.14
	

	T4
	s
	0
	

	T5
	s
	0.17
	

	D1
	s
	0.13
	

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



6.5.5.5.4.2	Test procedure
Same test procedure as described in section 6.5.5.3.4.2, except following exception and steps 7 and 8:
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5 ms. In the test, DRX configuration is not enabled.
7.	If the SS:
a) detects uplink power on the PCell equal to or higher than minimum output power defined in TS 38.521-1 [17] clause 6.3.1.5 in each slot configured for CSI transmission (according CSI reporting on PUCCH) during the period from time point A to time point B
and
b) does not detect preamble on the PCell before time point B
and
c) detects preamble on the preconfigured PRACH resource before time point F (D1 after the start of T5).
And
d) SS transmits a RAR to UE after receiving the preamble transmitted by the UE. SS detects the MAC-CE on the PCell transmitted by the UE providing the index for the activated SCell, and the index for the SSB provided by higher layer.
the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	If the iteration or random access procedure for BFD fails, the SS shall first attempt to release and add the FR1 SCell, by ensuring the UE is in state RRC_CONNECTED with generic procedure parameter Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [6] clause 4.5. If that also fails, then the UE is switched OFF/ON to proceed with the next iteration.
6.5.5.5.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions: 
Table 6.5.5.5.4.3-1: Common Exception messages for NR SA FR1 SCell CSI-RS-based beam failure detection and SSB-based link recovery in DRX
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-8 with Condition CSI-RS BFD
Table H.3.1-10 with Condition SSB
Table H.3.1-10A
Table H.3.5-4
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1



Table 6.5.5.5.4.3-2: PDCCH Search Space for BFR
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-162

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	4
	BFR
	

	  controlResourceSetId
	2
	BFR
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	  }
	
	
	

	  monitoringSymbolsWithinSlot
	10000000000000
	Symbol 0
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n0
	
	

	    aggregationLevel4
	n0
	
	

	    aggregationLevel8
	n1
	AL8
	

	    aggregationLevel16
	n0
	
	

	  }
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-0-And-1-0
	DCI Format 1_0
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.5.5.5.4.3-3: RLF-TimersAndConstants
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-150

	Information Element
	Value/remark
	Comment
	Condition

	RLF-TimersAndConstants ::= SEQUENCE {
	
	
	

	  n310
	n2
	
	

	}
	
	
	



Table 6.5.5.5.4.3-4: PDCCH-Config
	Derivation Path: TS 38.501-1 [14],Table 4.6.3-95

	Information Element
	Value/remark
	Comment
	Condition

	PDCCH-Config ::= SEQUENCE {
	
	
	

	  controlResourceSetToAddModList SEQUENCE(SIZE (1..3)) OF ControlResourceSet {
	2 entries
	
	

	    ControlResourceSet[2]
	ControlResourceSet
	entry 2, BFR
	

	  }
	
	
	

	  controlResourceSetToReleaseList
	Not present
	
	

	  searchSpacesToAddModList SEQUENCE(SIZE (1..10)) OF SearchSpace {
	2 entries
	
	

	    SearchSpace[2]
	SearchSpace
	entry 2, BFR
	

	  }
	
	
	

	  searchSpacesToReleaseList
	Not present
	
	

	  downlinkPreemption
	Not present
	
	

	  tpc-PUSCH
	Not present
	
	

	  tpc-PUCCH
	Not present
	
	

	  tpc-SRS
	Not present
	
	

	}
	
	
	



Table 6.5.5.5.4.3-5: ControlResourceSet for BFR
	Derivation Path: TS 38.501-1 [14],Table 7.3.1-15

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	2
	
	

	  duration
	2
	
	

	  cce-REG-MappingType CHOICE {
	
	
	

	    interleaved ::= SEQUENCE {
	
	
	

	      reg-BundleSize
	n6
	
	

	      interleaverSize
	n2
	
	

	      shiftIndex
	0
	
	

	  }
	
	
	

	  tci-StatesPDCCH-ToAddList
	Not present
	
	

	}
	
	
	



6.5.5.5.5	Test requirement
Tables 6.5.5.5.4.1-3 and 6.5.5.5.5-1 define the primary level settings including test tolerances for NR SA FR1 SCell CSI-RS-based beam failure detection and SSB-based link recovery in non-DRX. 
Table 6.5.5.5.5-1: NR Cell specific test parameters for NR SA FR1 SCell CSI-RS-based beam failure detection and SSB-based link recovery in non-DRX
	Parameter
	Unit
	Cell1
	Test 1 Cell2

	
	
	T1 to T5
	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
	0
	

	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_CSI-RS of set q0
	Config 1
	dB
	5
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	
	Config 2
	
	5
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	
	Config 3
	
	5
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	SNR_SSB of set q1
	Config 1
	dB
	-10
	-10.2
	-10.2
	10.2
	10.2
	10.2

	
	Config 2
	
	-10
	-10.2
	-10.2
	10.2
	10.2
	10.2

	
	Config 3
	
	-10
	-10.2
	-10.2
	10.2
	10.2
	10.2

	SSB_RP of set q1
	Config 1
	dBm/
	-108
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 2
	SCS
kHz
	-108
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 3
	
	-105
	-105.2
	-105.2
	-84.8
	-84.8
	-84.8

	

	Config 1
	dBm/
	-98
	-98

	
	Config 2
	15kHz
	-98
	-98

	
	Config 3
	
	-98
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz
	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 REs carrying CSI-RS.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.5.5.4-1.
Note 9:	The SNR values are specified for a UE with 2RX antennas connected under test. For a UE with 4RX antennas connected under test, the SNR for RS in set q0 during T3, T4, and T5 from D.4.1.1, is -15dB-TT = -15.8dB (including test tolerances).



	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_CSI-RS of set q0
	Config 1
	dB
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	
	Config 2
	
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	
	Config 3
	
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	SNR_SSB of set q1
	Config 1
	dB
	-10.2
	-10.2
	10.2
	10.2
	10.2

	
	Config 2
	
	-10.2
	-10.2
	10.2
	10.2
	10.2

	
	Config 3
	
	-10.2
	-10.2
	10.2
	10.2
	10.2

	CSI-RS_RP of set q1
	Config 1
	dBm/SCS kHz
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 2
	
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 3
	
	-105.2
	-105.2
	-84.8
	-84.8
	-84.8

	

	Config 1
	dBm/15 kHz
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-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 REs carrying CSI-RS.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.5.5.4-1.
Note 9:	The SNR values are specified for a UE with 2RX antennas connected under test. For a UE with 4RX antennas connected under test, the SNR for RS in set q0 during T3, T4, and T5 from D.4.1.1, is -15dB-TT = -15.8dB (including test tolerances).



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 = 120+10 ms after the start of T5, the UE shall transmit preamble for UL-SCH resource application, followed by MAC-CE on the assigned uplink resources containing  a beam associated with the candidate beam set q1. The UE shall not transmit preamble earlier than time point B.
During T5, the System Simulator shall transmit a Random Access Response to UE after the System Simulator receives the preamble from UE. The UE shall transmit the msg.3 containing candidate beam set q1 for SCell BFR if UE receives the Random Access Response.
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%.
6.5.5.6	NR SA FR1 Scell CSI-RS-based beam failure detection and SSB-based link recovery in DRX
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The MU and TT are FFS.
-	Cell mapping in Annex E is FFS.
6.5.5.6.1	Test purpose
The purpose of this test is to verify that the UE properly detects CSI-RS-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. To test the downlink monitoring for beam failure detection within the UEs active DL BWP without schedulingRequestID-BFR-SCell-r16 configuration, during the evaluation period, and link recovery, when DRX is used. This test will partly verify the beam failure detection and link recovery for an FR1 serving cell requirements in TS 38.133 [6] clause 8.5.
6.5.5.6.2	Test applicability
This test applies to all types of NR UE release 16 and forward supporting 5GS NR SA FR1, CSI-RS based RLM, SSB link recovery and SCell beam failure recovery.
6.5.5.6.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.5.5.0.2 and 6.5.5.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.6.5.5.6.
6.5.5.6.4	Test description
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 6.5.5.6.4-1 shows the SNR of the CSI-RS in set q0 in the active SCell to emulate beam failure. Figure 6.5.5.6.4-1 additionally shows the variation of the downlink L1-RSRP of the SSB in set q1 of the candidate beam used for link recovery.
[image: ]
Figure 6.5.5.6.4-1: SNR and L1-RSRP variation for NR SA FR1 CSI-RS-based beam failure detection and SSB-based link recovery for SCell in DRX

6.5.5.6.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 6.5.5.6.4.1-1.
Table 6.5.5.6.4.1-1: Supported test configurations for FR1 PCell and SCell
	Configuration
	Description

	6.5.5.6-1
	FDD duplex mode, 15 kHz SSB SCS, 10MHz bandwidth

	6.5.5.6-2
	TDD duplex mode, 15 kHz SSB SCS, 10MHz bandwidth

	6.5.5.6-3
	TDD duplex mode, 30 kHz SSB SCS, 40MHz bandwidth

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



Configure the test equipment and the DUT according to the parameters in Table 6.5.5.6.4.1-2.
Table 6.5.5.6.4.1-2: Initial conditions for NR SA FR1 CSI-RS-based beam failure detection and SSB-based link recovery for SCell in DRX
	Parameter
	Value
	Comment

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

	Test frequencies
	As specified in Annex E, table E.4-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.5.5.6.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	- Without LTE link
- For 4Rx capable UEs without any 2Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE Part
	



1. The general test parameter settings are set up according to Table 6.5.5.6.4.1-3. 
2. Message contents are defined in clause 6.5.5.6.4.3.
3. There is one NR carrier and two NR cells specified in the test. Cell 1 is the NR cell (PCell) used for connection setup and Cell 2 is the NR cell (SCell) with the power level set according to Annex C.1.2 and C.1.3 for this test.
Table 6.5.5.6.4.1-3: General test parameters for NR SA FR1 CSI-RS-based beam failure detection and SSB-based link recovery for SCell in DRX
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PCell 
	
	Cell 1
	

	RF Channel Number for PCell
	
	1
	

	Active SCell 
	
	Cell 2
	

	RF Channel Number for SCell
	
	2
	

	Duplex mode
	Config 1
	
	FDD
	

	
	Config 2, 3
	
	TDD
	

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52
	

	
	Config 2
	
	10: NRB,c = 52
	

	
	Config 3
	
	40: NRB,c = 106
	

	TDD Configuration
	Config 1
	
	Not Applicable
	

	
	Config 2
	
	TDDConf.1.1
	

	
	Config 3
	
	TDDConf.2.1
	

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD
	A.1.2

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	SSB Configuration
	Config 1
	
	SSB.1 FR1
	A.3

	
	Config 2
	
	SSB.1 FR1
	

	
	Config 3
	
	SSB.2 FR1
	

	SMTC Configuration
	Config 1, 2
	
	SMTC.1
	A.4

	
	Config 3
	
	SMTC.1
	

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	kHz
	15
	

	
	Config 3
	
	30
	

	PRACH Configuration
	Config 1, 2
	
	PRACH.2 FR1
	Table A.7.1-1

	
	Config 3
	
	PRACH.2 FR1
	Table A.7.1-1

	csi-RS-Index assigned as beam failure detection RS in set q0 in activated SCell
	
	0
	

	OCNG parameters
	
	OP.1
	A.2.1

	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 CSI-RS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	DRX.7
	A.5

	Gap pattern ID 
	
	N.A.
	

	schedulingRequestID-BFR-SCell-r16
	
	absent
	When the field is absent, the random access procedure will be triggered for SCell BFR

	SSB Index assigned as CBD RS (q1) in activated SCell
	
	0
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	When the field is absent, the UE applies the value 0. (TS 38.133 [6] Table 8.1.1-1).

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

	
	Config 3
	
	-95
	

	powerControlOffsetSS
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n1
	see clause 5.17 of TS 38.321 [12]

	beamFailureDetectionTimer
	
	pbfd4
	see clause 5.17 of TS 38.321 [12]

	CSI-RS configuration for q0 in activated SCell
	Config 1
	
	CSI-RS.1.2 FDD 
	A.1.4

	
	Config 2
	
	CSI-RS.1.2 TDD
	

	
	Config 3
	
	CSI-RS.2.2 TDD
	

	CSI-RS configuration for CSI reporting
	Config 1
	
	CSI-RS.1.1 FDD 
	A.1.4

	
	Config 2
	
	CSI-RS.1.1 TDD
	

	
	Config 3
	
	CSI-RS.2.1 TDD
	

	TRS configuration
	Config 1
	
	TRS.1.1 FDD
	

	
	Config 2
	
	TRS.1.1 TDD
	

	
	Config 3
	
	TRS.1.2 TDD
	

	CSI-RS-Index assigned as RLM RS in PCell
	Config 1
	
	CSI-RS.1.2 FDD 
	A.1.4

	
	Config 2
	
	CSI-RS.1.2 TDD
	

	
	Config 3
	
	CSI-RS.2.2 TDD
	

	T310 Timer
	ms
	1000
	

	N310
	
	2
	

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

	T2
	s
	8.37
	

	T3
	s
	6.44
	

	T4
	s
	0
	

	T5
	s
	1.97
	

	D1
	s
	1.93
	

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



6.5.5.6.4.2	Test procedure
Same test procedure as described in section 6.5.5.3.4.2, except following exception and step 7 and 8:
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5 ms. In the test, DRX configuration is not enabled.
7.	If the SS:
a) detects uplink power on the PCell equal to or higher than minimum output power defined in TS 38.521-1 [17] clause 6.3.1.5 in each slot configured for CSI transmission (according CSI reporting on PUCCH) during the period from time point A to time point B
and
b) does not detect preamble on the PCell before time point B
and
c) detects preamble on the preconfigured PRACH resource before time point F (D1 after the start of T5).
And
d) SS transmits a RAR to UE after receiving the preamble transmitted by the UE. SS detects the MAC-CE on the PCell transmitted by the UE providing the index for the activated SCell, and the index for the SSB provided by higher layer.
the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	If the iteration or random access procedure for BFD fails, the SS shall first attempt to release and add the FR1 SCell, by ensuring the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [6] clause 4.5. If that also fails, then the UE is switched OFF/ON to proceed with the next iteration.
6.5.5.6.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions: 
Table 6.5.5.6.4.3-1: Common Exception messages for NR SA FR1 SCell CSI-RS-based beam failure detection and SSB-based link recovery in DRX
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-8 with Condition CSI-RS BFD
Table H.3.1-10 with Condition SSB
Table H.3.1-10A
Table H.3.5-4
Table H.3.7-1 with Condition ‘DRX.7’
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1



Table 6.5.5.6.4.3-2: PDCCH Search Space for BFR
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-162

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	4
	BFR
	

	  controlResourceSetId
	2
	BFR
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	  }
	
	
	

	  monitoringSymbolsWithinSlot
	10000000000000
	Symbol 0
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n0
	
	

	    aggregationLevel4
	n0
	
	

	    aggregationLevel8
	n1
	AL8
	

	    aggregationLevel16
	n0
	
	

	  }
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-0-And-1-0
	DCI Format 1_0
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.5.5.6.4.3-3: RLF-TimersAndConstants
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-150

	Information Element
	Value/remark
	Comment
	Condition

	RLF-TimersAndConstants ::= SEQUENCE {
	
	
	

	  n310
	n2
	
	

	}
	
	
	



Table 6.5.5.6.4.3-4: PDCCH-Config
	Derivation Path: TS 38.501-1 [14],Table 4.6.3-95

	Information Element
	Value/remark
	Comment
	Condition

	PDCCH-Config ::= SEQUENCE {
	
	
	

	  controlResourceSetToAddModList SEQUENCE(SIZE (1..3)) OF ControlResourceSet {
	2 entries
	
	

	    ControlResourceSet[2]
	ControlResourceSet
	entry 2, BFR
	

	  }
	
	
	

	  controlResourceSetToReleaseList
	Not present
	
	

	  searchSpacesToAddModList SEQUENCE(SIZE (1..10)) OF SearchSpace {
	2 entries
	
	

	    SearchSpace[2]
	SearchSpace
	entry 2, BFR
	

	  }
	
	
	

	  searchSpacesToReleaseList
	Not present
	
	

	  downlinkPreemption
	Not present
	
	

	  tpc-PUSCH
	Not present
	
	

	  tpc-PUCCH
	Not present
	
	

	  tpc-SRS
	Not present
	
	

	}
	
	
	



Table 6.5.5.6.4.3-5: ControlResourceSet for BFR
	Derivation Path: TS 38.501-1 [14],Table 7.3.1-15

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	2
	
	

	  duration
	2
	
	

	  cce-REG-MappingType CHOICE {
	
	
	

	    interleaved ::= SEQUENCE {
	
	
	

	      reg-BundleSize
	n6
	
	

	      interleaverSize
	n2
	
	

	      shiftIndex
	0
	
	

	  }
	
	
	

	  tci-StatesPDCCH-ToAddList
	Not present
	
	

	}
	
	
	



6.5.5.6.5	Test requirement
Tables 6.5.5.6.4.1-3 and 6.5.5.6.5-1 define the primary level settings including test tolerances for NR SA FR1 SCell CSI-RS-based beam failure detection and SSB-based link recovery in DRX. 
Table 6.5.5.6.5-1: NR Cell specific test parameters for NR SA FR1 SCell CSI-RS-based beam failure detection and SSB-based link recovery in DRX
	Parameter
	Unit
	Cell 1
	Test 1 Cell2

	
	
	T1 to T5
	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
	0
	

	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_CSI-RS of set q0
	Config 1
	dB
	5
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	
	Config 2
	dB
	5
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	
	Config 3
	dB
	5
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	SNR_SSB of set q1
	Config 1
	dB
	-10
	-10.2
	-10.2
	10.2
	10.2
	10.2

	
	Config 2
	dB
	-10
	-10.2
	-10.2
	10.2
	10.2
	10.2

	
	Config 3
	dB
	-10
	-10.2
	-10.2
	10.2
	10.2
	10.2

	SSB_RP of set q1
	Config 1
	dBm/
	-110
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 2
	SCS kHz
	-110
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 3
	
	-107
	-105.2
	-105.2
	-84.8
	-84.8
	-84.8

	

	Config 1
	dBm/15
	-98
	-98

	
	Config 2
	kHz
	-98
	-98

	
	Config 3
	
	-98
	-98

	Propagation condition
	
	TDL-C 300ns 100Hz
	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 REs carrying CSI-RS.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.5.6.4-1.
Note 9:	The SNR values are specified for a UE with 2RX antennas connected under test. For a UE with 4RX antennas connected under test, the SNR for RS in set q0 during T3, T4, and T5 from D.4.1.1, is -15dB-TT = -15.8dB (including test tolerances).




	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_CSI-RS of set q0
	Config 1
	dB
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	
	Config 2
	
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	
	Config 3
	
	5.8
	-2.2
	-12.8
	-12.8
	-12.8

	SNR_SSB of set q1
	Config 1
	dB
	-10.2
	-10.2
	10.2
	10.2
	10.2

	
	Config 2
	
	-10.2
	-10.2
	10.2
	10.2
	10.2

	
	Config 3
	
	-10.2
	-10.2
	10.2
	10.2
	10.2

	SSB_RP of set q1
	Config 1
	dBm/SCS kHz
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 2
	
	-108.2
	-108.2
	-87.8
	-87.8
	-87.8

	
	Config 3
	
	-105.2
	-105.2
	-84.8
	-84.8
	-84.8

	

	Config 1
	dBm/15 kHz
	-98

	
	Config 2
	
	-98

	
	Config 3
	
	-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 REs carrying CSI-RS.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 6.5.5.6.4-1.
Note 9:	The SNR values are specified for a UE with 2RX antennas connected under test. For a UE with 4RX antennas connected under test, the SNR for RS in set q0 during T3, T4, and T5 from D.4.1.1, is -15dB-TT = -15.8dB (including test tolerances).



The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be as follows:
[bookmark: _GoBack]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 = 120+10 ms after the start of T5, the UE shall transmit preamble for UL-SCH resource application, followed by MAC-CE on the assigned uplink resources containing  a beam associated with the candidate beam set q1. The UE shall not transmit preamble earlier than time point B.
During T5, the System Simulator shall transmit a Random Access Response to UE after the System Simulator receives the preamble from UE. The UE shall transmit the msg.3 containing candidate beam set q1 for SCell BFR if UE receives the Random Access Response.
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%.

<Unchanged Text Skipped>

E.4	Cell configuration mapping for SA FR1 test cases in Chapter 6
Table E.4-1 defines the cell configuration mapping for NR/5GC FR1 test cases in chapter 6 of this test specification.
Table E.4-1: Cell configuration mapping for SA FR1 RRM testing
	TC
	Description
	38.533 NR Cell1
	38.533 NR Cell2
	38.533 NR Cell3
	38.533 NR Cell4
	CA Type

	6.1.1.1
	NR SA FR1 cell re-selection
	NR Cell 1
	NR Cell 11
	
	
	

	6.1.1.2
	NR SA FR1-FR1 cell re-selection
	NR Cell 6
	NR Cell 23
	
	
	

	6.1.1.3
	NR SA FR1 cell re-selection for UE fulfilling low mobility relaxed measurement criterion
	NR Cell 1
	NR Cell 11
	
	
	

	6.1.1.4
	NR SA FR1 cell re-selection for UE fulfilling not-at-cell edge relaxed measurement criterion
	NR Cell 1
	NR Cell 11
	
	
	

	< Unchanged Lines Skipped >

	6.5.4.1
	NR SA FR1 UE UL carrier RRC reconfiguration delay
	NR Cell 1
	NR Cell 33
	
	
	

	6.5.5.1
	NR SA FR1 SSB-based beam failure detection and link recovery in non-DRX
	NR Cell 1
	
	
	
	

	6.5.5.2
	NR SA FR1 SSB-based beam failure detection and link recovery in DRX
	NR Cell 1
	
	
	
	

	6.5.5.3
	NR SA FR1 CSI-RS-based beam failure detection and link recovery in non-DRX
	NR Cell 1
	
	
	
	

	6.5.5.4
	NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX
	NR Cell 1
	
	
	
	

	6.5.5.5
	NR SA FR1 Scell CSI-RS-based beam failure detection and SSB-based link recovery in non-DRX
	NR Cell 1
	NR Cell 10
	
	
	

	6.5.5.6
	NR SA FR1 Scell CSI-RS-based beam failure detection and SSB-based link recovery in DRX
	NR Cell 1
	NR Cell 10
	
	
	

	6.5.6.1.1
	NR SA FR1-FR1 DCI-based DL active BWP switch in non-DRX
	NR Cell 6
	NR Cell 3
	
	
	

	6.5.6.1.2
	NR SA FR1 DCI-based DL active BWP switch in non-DRX
	NR Cell 1
	
	
	
	

	6.5.6.2.1
	NR SA FR1 RRC-based DL active BWP switch in non-DRX
	NR Cell 1
	
	
	
	

	6.5.7.1
	NR SA FR1 DL Interruptions at switching between two uplink carriers in FDD-TDD CA
	NR Cell 1
	NR Cell 10
	
	
	inter-band




<Unchanged Text Skipped>
F.1.1.2	Measurement of RRM requirements
This clause defines the maximum test system uncertainty for the RRM requirements. The maximum uncertainty values allowed for the typical RRM measurement uncertainty contributors is defined in Table F.1.1.2-1 and Table F.1.1.2-2. Unless explicitly stated for a particular test case, these maximum uncertainty values should be used as starting point to perform the test tolerance analysis in TR 38.903 [22] for each of the test cases. Specific test cases might require a tighter measurement uncertainty value for some of the contributors. Exceptions to the general values in Table F.1.1.2-1 and Table F.1.1.2-2 shall be handled case by case.
<Unchanged Text Skipped>
Table F.1.1.2-4 Maximum test system uncertainty for RRM requirements for SA FR1 test cases
	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	6.1.1.1 NR SA FR1 cell re-selection
	Noc ±1.5 dB
Ês1 / Noc ±0.3 dB
Ês2 / Noc ±0.3 dB
	Note:
Ês1 / Noc is the ratio of cell 1 signal / AWGN
Ês2 / Noc is the ratio of cell 2 signal / AWGN

	6.1.1.2 NR SA FR1-FR1 cell re-selection
	Noc1 ±1.5 dB
Ês1 / Noc1 ±0.3 dB
Noc2 ±1.5 dB
Ês2 / Noc2 ±0.3 dB
	Note:
Noc1 is the AWGN on cell 1 frequency
Ês1 / Noc1 is the ratio of cell 1 signal / AWGN
Noc2  is the AWGN on cell 2 frequency
Ês2 / Noc2 is the ratio of cell 2 signal / AWGN

	6.1.1.3 NR SA FR1 cell re-selection for UE fulfilling low mobility relaxed measurement criterion
	Same as 6.1.1.1
	Same as 6.1.1.1

	6.1.1.4 NR SA FR1 cell re-selection for UE fulfilling not-at-cell edge relaxed measurement criterion
	Same as 6.1.1.1
	Same as 6.1.1.1

	6.1.1.5 NR SA FR1-FR1 cell re-selection for UE fulfilling low mobility relaxed measurement criterion
	Same as 6.1.1.2
	Same as 6.1.1.2

	6.1.1.6 NR SA FR1-FR1 cell re-selection for UE fulfilling not-at-cell edge relaxed measurement criterion
	Same as 6.1.1.2
	Same as 6.1.1.2

	6.1.1.7 NR SA FR1 cell re-selection for UE configured with highSpeedMeasFlag-r16
	Same as 6.1.1.1
	Same as 6.1.1.1

	< Unchanged Lines Skipped >

	6.5.5.1 NR SA FR1 SSB-based beam failure detection and link recovery in non-DRX
	Average Noc1 ±1.5 dB
Average Ês1 / Noc1 ±0.3 dB
Meas PRB Noc1 ±1.5 dB
Meas PRB Ês1 / Noc1 ±0.3 dB
Fading profile ±0.7 dB

	Note:
Noc1 is the AWGN on cell 1 frequency
Ês1 / Noc1 is the SNR for the SSB

Meas PRB is the measurement PRB for SS-RSRP #RBJ to RBJ+19

	6.5.5.2 NR SA FR1 SSB-based beam failure detection and link recovery in DRX
	Same as 6.5.5.1
	Same as 6.5.5.1

	6.5.5.3 NR SA FR1 CSI-RS-based beam failure detection and link recovery in non-DRX
	Average Noc1 ±1.5 dB
Average Ês1 / Noc1 ±0.3 dB
Meas PRB Noc1 ±1.5 dB
Meas PRB Ês1 / Noc1 ±0.3 dB
Fading profile ±0.7 dB

	Note:
Noc1 is the AWGN on cell 1 frequency
Ês1 / Noc1 is the SNR for the CSI-RS

Meas PRB is the measurement PRB for CSI-RSRP #RB0 to RB274

	6.5.5.4 NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX
	Same as 6.5.5.3
	Same as 6.5.5.3

	6.5.5.5	NR SA FR1 Scell CSI-RS-based beam failure detection and SSB-based link recovery in non-DRX
	Average Noc2 ±1.5 dB
Average Ês2 / Noc2 ±0.3 dB
Meas PRB Noc2 ±1.5 dB
Meas PRB Ês2 / Noc2 ±0.3 dB
Fading profile ±0.7 dB

	Note:
Noc2 is the AWGN on cell 2 frequency
Ês2 / Noc2 is the SNR for the SSB and CSI-RS

Meas PRB is the measurement PRB for SS-RSRP #RBJ to RBJ+19

	6.5.5.6	NR SA FR1 Scell CSI-RS-based beam failure detection and SSB-based link recovery in DRX
	Same as 6.5.5.5
	Same as 6.5.5.5

	6.5.6.1.1 NR SA FR1-FR1 DCI-based DL active BWP switch in non-DRX
	±0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Effect of AWGN flatness and signal flatness

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty^2 + (0.25 x AWGN flatness and signal flatness)^2)
Signal-to-noise ratio uncertainty ±0.3 dB
AWGN flatness and signal flatness ±2.0 dB

	6.5.6.1.2 NR SA FR1 DCI-based DL active BWP switch in non-DRX
	Same as 6.5.6.1.1
	Same as 6.5.6.1.1







<Unchanged Text Skipped>
F.1.3.2	Measurement of RRM requirements
Because the relationships between the test system uncertainties and the test tolerances are often complex, it is not always possible to give a simple derivation of the test requirement in this document. The analysis is recorded in 3GPP TR 38 903 [22].
The derivation of the test requirements for the EN-DC FR1 test cases in chapter 4 is defined in Table F.1.3.2-1.
The derivation of the test requirements for the NR/5GC FR1 test cases in chapter 6 is defined in Table F.1.3.2-2.
The derivation of the test requirements for the EN-DC FR2 test cases in chapter 5 is defined in Table F.1.3.2-3.
The derivation of the test requirements for the NR/5GC FR2 test cases in chapter 7 is defined in Table F.1.3.2-4.
<Unchanged Text Skipped>
Table F.1.3.2-2: Derivation of test requirements for NR SA FR1 RRM tests
	Test
	Minimum requirement in TS 38.133 [6]
	Test tolerance
(TT)
	Test requirement in TS 38.533

	6.1.1.1 NR SA FR1 cell re-selection
	During T1:
Noc: -98dBm/15kHz
Ês1 / Noc: +16dB
Ês2 / Noc: -infinity

During T2:
Noc: -98dBm/15kHz
Ês1 / Noc: +13dB
Ês2 / Noc: +16dB

During T3:
Noc: -98dBm/15kHz
Ês1 / Noc: +16dB
Ês2 / Noc: +13dB
	During T1:
0dB
0dB
0dB

During T2:
0dB
0dB
0.45dB

During T3:
0dB
0.45dB
0dB
	During T1:
Noc: -98dBm/15kHz
Ês1 / Noc: +16dB
Ês2 / Noc: -infinity

During T2:
Noc: -98dBm/15kHz
Ês1 / Noc: +13dB
Ês2 / Noc: +16.45dB

During T3:
Noc: -98dBm/15kHz
Ês1 / Noc: +16.45dB
Ês2 / Noc: +13dB

	6.1.1.2 NR SA FR1-FR1 cell re-selection
	During T1:
Noc1: -98dBm/15kHz
Noc2: -98dBm/15kHz
Ês1 / Noc1: +14dB
Ês2 / Noc2: -4dB

During T2:
Noc1: -98dBm/15kHz
Noc2: -98dBm/15kHz
Ês1 / Noc1: +14dB
Ês2 / Noc2: -infinity

During T3:
Noc1: -98dBm/15kHz
Noc2: -98dBm/15kHz
Ês1 / Noc1: +14dB
Ês2 / Noc2: +12dB
	During T1:
0dB
-2dB
1.6dB
0.4dB

During T2:
0dB
0dB
1.6dB
0dB

During T3:
0dB
0dB
1.6dB
1.6dB
	During T1:
Noc1: -98dBm/15kHz
Noc2: -100dBm/15kHz
Ês1 / Noc1: +15.6dB
Ês2 / Noc2: -3.6dB

During T2:
Noc1: -98dBm/15kHz
Noc2: -98dBm/15kHz
Ês1 / Noc1: +15.6dB
Ês2 / Noc2: -infinity

During T3:
Noc1: -98dBm/15kHz
Noc2: -98dBm/15kHz
Ês1 / Noc1: +15.6dB
Ês2 / Noc2: 13.6dB

	< Unchanged Lines Skipped >

	6.5.5.1 NR SA FR1 SSB-based beam failure detection and link recovery in non-DRX
	q0 SSB SNR during:
T1: 5dB
T2: -3dB
T3: -12dB
T4: -12dB
T5: -12dB






q1 SSB during T1:
Noc1: -98dBm/15kHz
Ês1 / Noc1: -10dB

q1 SSB during T2:
Noc1: -98dBm/15kHz
Ês1 / Noc1: -10dB

q1 SSB during T3, T4 and T5:
Noc1: -98dBm/15kHz
Ês1 / Noc1: +10dB

	Offset during:
T1: +0.8dB
T2: +0.8dB
T3: -0.8dB
T4: -0.8dB
T5: -0.8dB






q1 SSB during T1:
0dB
-0.2dB

q1 SSB during T2:
0dB
-0.2dB

q1 SSB during T3, T4 and T5:
0dB
+0.2dB
	SNR during:
T1: +5.8dB
T2: -2.2dB
T3: -12.8dB
T4: -12.8dB
T5: -12.8dB
For testing of a UE which supports 4RX on all bands, the SNR during T3, T4 and T5 is modified as specified in clause D.4.1.1

q1 SSB during T1:
Noc1: -98dBm/15kHz
Ês1 / Noc1: -10.2dB

q1 SSB during T2:
Noc1: -98dBm/15kHz
Ês1 / Noc1: -10.2dB

q1 SSB during T3, T4 and T5:
Noc1: -98dBm/15kHz
Ês1 / Noc1: +10.2dB

	6.5.5.2 NR SA FR1 SSB-based beam failure detection and link recovery in DRX
	Same as 6.5.5.1
	Same as 6.5.5.1
	Same as 6.5.5.1

	6.5.5.3 NR SA FR1 CSI-RS-based beam failure detection and link recovery in non-DRX
	q0 CSI-RS SNR during:
T1: 5dB
T2: -3dB
T3: -12dB
T4: -12dB
T5: -12dB






q1 CSI-RS during T1:
Noc1: -98dBm/15kHz
Ês1 / Noc1: -10dB

q1 CSI-RS during T2:
Noc2: -98dBm/15kHz
Ês1 / Noc1: -10dB

q1 CSI-RS during T3, T4 and T5:
Noc2: -98dBm/15kHz
Ês1 / Noc1: +10dB

	Offset during:
T1: +0.8dB
T2: +0.8dB
T3: -0.8dB
T4: -0.8dB
T5: -0.8dB






q1 CSI-RS during T1:
0dB
-0.2dB

q1 CSI-RS during T2:
0dB
-0.2dB

q1 CSI-RS during T3, T4 and T5:
0dB
+0.2dB
	SNR during:
T1: +5.8dB
T2: -2.2dB
T3: -12.8dB
T4: -12.8dB
T5: -12.8dB
For testing of a UE which supports 4RX on all bands, the SNR during T3, T4 and T5 is modified as specified in clause D.4.1.1

q1 CSI-RS during T1:
Noc1: -98dBm/15kHz
Ês1 / Noc1: -10.2dB

q1 CSI-RS during T2:
Noc1: -98dBm/15kHz
Ês1 / Noc1: -10.2dB

q1 CSI-RS during T3, T4 and T5:
Noc1: -98dBm/15kHz
Ês1 / Noc1: +10.2dB

	6.5.5.4 NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX
	Same as 6.5.5.3
	Same as 6.5.5.3
	Same as 6.5.5.3

	6.5.5.5	NR SA FR1 Scell CSI-RS-based beam failure detection and SSB-based link recovery in non-DRX
	On the SCell:
q0 CSI-RS SNR during:
T1: 5dB
T2: -3dB
T3: -12dB
T4: -12dB
T5: -12dB





q1 SSB during T1:
Noc1: -98dBm/15kHz
Ês1 / Noc1: -10dB

q1 SSB during T2:
Noc1: -98dBm/15kHz
Ês1 / Noc1: -10dB

q1 SSB during T3, T4 and T5:
Noc1: -98dBm/15kHz
Ês1 / Noc1: +10dB
	On the SCell:
Offset during:
T1: +0.8dB
T2: +0.8dB
T3: -0.8dB
T4: -0.8dB
T5: -0.8dB





q1 SSB during T1:
0dB
-0.2dB

q1 SSB during T2:
0dB
-0.2dB

q1 SSB during T3, T4 and T5:
0dB
+0.2dB
	On the SCell:
T1: +5.8dB
T2: -2.2dB
T3: -12.8dB
T4: -12.8dB
T5: -12.8dB
For testing of a UE which supports 4RX on all bands, the SNR during T3, T4 and T5 is modified as specified in clause D.4.1.1

q1 SSB during T1:
Noc1: -98dBm/15kHz
Ês1 / Noc1: -10.2dB

q1 SSB during T2:
Noc1: -98dBm/15kHz
Ês1 / Noc1: -10.2dB

q1 SSB during T3, T4 and T5:
Noc1: -98dBm/15kHz
Ês1 / Noc1: +10.2dB

	6.5.5.6	NR SA FR1 Scell CSI-RS-based beam failure detection and SSB-based link recovery in DRX
	Same as 6.5.5.5
	Same as 6.5.5.5
	Same as 6.5.5.5

	6.5.6.1.1 NR SA FR1-FR1 DCI-based DL active BWP switch in non-DRX
	During T1:
Noc1: -104dBm/15kHz
Noc2: -104dBm/15kHz
Ês1 / Noc1: +17dB
Ês2 / Noc2: +17dB

During T2:
Noc1: -104dBm/15kHz
Noc2: -104dBm/15kHz
Ês1 / Noc1: +17dB
Ês2 / Noc2: +17dB

During T3:
Noc1: -104dBm/15kHz
Noc2: -104dBm/15kHz
Ês1 / Noc1: +17dB
Ês2 / Noc2: +17dB
	During T1:
0dB
0dB
0dB
0dB

During T2:
0dB
0dB
0dB
0dB

During T3:
0dB
0dB
0dB
0dB
	During T1:
Noc1: -104dBm/15kHz
Noc2: -104dBm/15kHz
Ês1 / Noc1: +17dB
Ês2 / Noc2: +17dB

During T2:
Noc1: -104dBm/15kHz
Noc2: -104dBm/15kHz
Ês1 / Noc1: +17dB
Ês2 / Noc2: +17dB

During T3:
Noc1: -104dBm/15kHz
Noc2: -104dBm/15kHz
Ês1 / Noc1: +17dB
Ês2 / Noc2: +17dB






<End of Changes >
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