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5.5.5.8	EN-DC FR2 CSI-RS-based PSCell TRP specific Beam Failure Detection and Link Recovery in DRX mode
Editor's Note: This test case is incomplete in following aspects:
-	This test case is incomplete for Test frequency f > 40.8 GHz
-	This test case is incomplete for UE power class other than PC3.
-	TT analysis has not been provided.
-	TS 38.522 applicability spec update is pending
5.5.5.8.1	Test purpose
The purpose of this test is to verify that the UE properly detects the TRP specific CSI-RS-based beam failure in the set (q0,0), (q0,1) configured for a serving PSCell and a cell with PCID different from the serving cell, and that the UE performs correct CSI-RS-based link recovery based on beam candidate set (q1,0) and (q1,1). The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP of the PSCell with schedulingRequestID-BFR-r17 configured, during the evaluation period, and link recovery, when DRX is used. This test will partly verify the CSI-RS based beam failure detection and link recovery for an FR2 serving cell requirements in TS 38.133 [6] clause 8.5.
5.5.5.8.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from release 17 onwards supporting PSCell BFR.
5.5.5.8.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 5.5.5.0.2 and 5.5.5.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.5.5.5.8.
5.5.5.8.4	Test description
There are three cells, cell 1 is the E-UTRAN PCell, cell 2 is the PSCell and cell 3 is the cell with different PCID in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 5.5.5.8.4-1 shows the variation of the downlink SNR of the PSCell and the SNR of the CSI-RS in set q0 in the active PSCell to emulate CSI-RS based beam failure. Figure 5.5.5.8.4-1 additionally shows the variation of the downlink L1-RSRP of the CSI-RS in set q1 of the candidate beam used for link recovery.
[image: ]  
Figure 5.5.5.8.4-1: SNR and L1-RSRP variation for CSI-RS-based beam failure detection and link recovery testing in DRX mode
5.5.5.8.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 5.5.5.8.4.1-1.
Table 5.5.5.8.4.1-1: Supported test configurations for FR2 PSCell
	Configuration
	Description

	1
	LTE FDD, NR 120 kHz SCS, 100 MHz bandwidth, TDD duplex mode

	2
	LTE TDD, NR 120 kHz SCS, 100 MHz bandwidth, TDD duplex mode



Configure the test equipment and the DUT according to the parameters in Table 5.5.5.8.4.1-2.
Table 5.5.5.8.4.1-2: Initial conditions for EN-DC FR2 PSCell beam failure detection and link recovery testing 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.5-1 and TS 38.508-1 [14] clause 4.3.1 for E-UTRA and 7.2.3 for NR.

	Channel bandwidth
	As specified by the test configuration selected from Table 5.5.5.8.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



1.	The general test parameter settings are set up according to Table 5.5.5.8.4.1-3.
2.	Message contents are defined in clause 5.5.5.8.4.3.
3.	There are one E-UTRAN cell and one NR cell specified in the test. E-UTRAN Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table A.5.5.5.8.4.1-3: General test parameters for FR2 PSCell for CSI-RS-based beam failure detection and link recovery testing in DRX mode
	Parameter
	Test
Config.
	Unit
	Value
	Comment

	
	
	
	Test 1
	

	Active E-UTRA PCell
	1-2
	
	Cell 1
	

	E-UTRA RF Channel Number
	1-2
	
	1
	

	Active PSCell
	1-2
	
	Cell 2
	

	RF Channel Number
	1-2
	
	2
	

	Duplex mode
	1-2
	
	TDD
	

	TDD Configuration
	1-2
	
	TDDConf.3.1
	

	BWchannel
	1-2
	
	100: NRB,c = 66
	

	Data RBs allocated
	1-2
	
	66
	

	PDSCH/PDCCH subcarrier spacing
	1-2
	kHz
	120
	

	DL initial BWP configuration
	1-2
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	1-2
	
	DLBWP.1.1
	

	UL initial BWP configuration
	1-2
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	1-2
	
	ULBWP.1.1
	

	PDSCH Reference Channel
	1-2
	
	SR.3.2 TDD
	

	RMSI CORESET Reference Channel
	1-2
	
	CR.3.1 TDD
	A.1.2.2

	Dedicated CORESET Reference Channel
	1-2
	
	CCR.3.1 TDD
	

	OCNG parameters
	1-2
	
	OP.1
	A.2.1

	CP length
	1-2
	
	Normal
	

	PDSCH/PDCCH TCI state
	1-2
	
	TCI.State.0
	

	CSI-RS for tracking
	1-2
	
	TRS.2.1 TDD
	

	SSB Configuration
	1-2
	
	SSB.1 FR2
	A.3

	SMTC Configuration
	1-2
	
	SMTC.3
	A.4

	PRACH Configuration
	1-2
	
	FR2 PRACH configuration 4
	Table A.7.2-1

	DRX configuration
	1-2
	
	DRX.3
	A.5

	CSI-RS configuration for TRP0
	1-2
	
	CSI-RS.3.2 TDD
	A.1.4.2

	CSI-RS configuration for TRP1
	
	
	CSI-RS.3.6 TDD
	A.1.4.2

	CSI-RS index assigned as BFD RS (q0,0)
	1-2
	
	CSI-RS#0
	

	CSI-RS index assigned as CBD RS (q1,0)
	1-2
	
	CSI-RS#1
	

	CSI-RS index assigned as BFD RS (q0,1)
	1-2
	
	CSI-RS#2
	

	CSI-RS index assigned as CBD RS (q1,1)
	1-2
	
	CSI-RS#3
	

	CSI-RS index assigned as RLM RS
	1-2
	
	0,1,2,3
	A.1.4.2

	Beam failure detection transmission parameters
	DCI format
	1-2
	
	1-0
	

	
	Number of Control OFDM symbols
	1-2
	
	2
	

	
	Aggregation level 
	1-2
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	1-2
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	1-2
	dB
	0
	

	
	DMRS precoder granularity
	1-2
	
	REG bundle size
	

	
	REG bundle size
	1-2
	
	6
	

	Gap pattern ID
	1-2
	
	N/A
	

	schedulingRequestID-BFR- r17
	1-2
	
	Configured
	

	Periodicity of PUCCH for SR configuration for BFR on PSCell
	1-2
	slot
	40
	5ms

	rlmInSyncOutOfSyncThreshold
	1-2
	
	absent
	Value 0 is applied. (Table 8.1.1-1 in TS 38.133 [6]).

	rsrp-ThresholdCSI-RSSSB
	1-2
	dBm/SCS
	-95109 Note 2
	Threshold used for Qin_LR_CSI-RSSSB

	powerControlOffsetSS
	1-2
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	1-2
	
	n1
	see TS 38.321 [12], clause 5.17

	beamFailureDetectionTimer
	1-2
	
	pbfd4
	see TS 38.321 [12], clause 5.17

	CSI-RS configuration for CSI reporting
	1-2
	
	CSI-RS.3.1 TDD
	A.1.4.2

	reportConfigType
	1-2
	
	periodic
	

	reportQuantity
	1-2
	
	cri-RI-PMI-CQI
	

	CSI reporting periodicity
	1-2
	slot
	40
	

	CSI reporting offset
	1-2
	slot
	4
	

	T310
	1-2
	ms
	1000
	

	N310
	1-2
	
	2
	

	T1
	1-2
	s
	1
	The UE shall be fully synchronized to cell 1 during T1

	T2
	1-2
	s
	10.81
	

	T3
	1-2
	s
	10.28
	

	T4
	1-2
	s
	0
	

	T5
	1-2
	s
	0.57
	

	D1
	1-2
	s
	0.53
	

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.
Note 2:      Including test tolerance given in Annex F.1.3.2.



5.5.5.8.4.2	Test procedure
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 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.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.4.
2.	NR RRCReconfiguration message is contained in RRCConnectionReconfiguration and NR RRCReconfigurationComplete message is contained in RRCConnectionReconfigurationComplete.
3.	Set the parameters of NR Cell 2 according to T1 in Table 5.5.5.8.5-1. Propagation conditions are set according to Annex C.2.3. T1 starts.
4.	When T1 expires the SS shall change the SNR1 and SNR2 values to T2 as specified in Table 5.5.5.8.5-1. T2 starts.
5.	When T2 expires the SS shall change the SNR1 and SNR2 values to T3 as specified in Table 5.5.5.8.5-1. T3 starts.
6.	When T3 expires the SS shall change the SNR1 and SNR2 values to T4 as specified in Table 5.5.5.8.5-1. T4 starts.
7.	When T4 expires the SS shall change the SNR1 and SNR2 values to T5 as specified in Table 5.5.5.8.5-1. T5 starts.
8.	If the SS:
a)	detects uplink power on NR carrier 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 PUCCH with LRR before time point B, and
c)	detects PUCCH with LRR, followed by BFR MAC CE containing a beam associated with the candidate beam set q10 and q11 before time point F (D1 after the start of T5), 
the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
9.	When T5 expires the SS shall change the SNR value to T1 as specified in Table 5.5.5.8.5-1.
10.	If the iteration fails, the SS shall first attempt to release and add the FR2 PSCell. If that also fails, then the UE is switched OFF/ON to proceed with the next iteration, and ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.4.
11.	Repeat steps 2-10 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
5.5.5.8.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 5.5.5.8.4.3-1: Common Exception messages for EN-DC FR2 PSCell for beam failure detection and link recovery testing in DRX mode
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-8A with Condition CSI-RS BFD
Table H.3.1-12A on Cell 2
Table H.3.1-13 on Cell 2 with condition SpCell
Table H.3.7-1 with condition DRX.3



Table 5.5.5.8.4.3-2: MAC-CellGroupConfig for R17 BFR
	Derivation Path: TS 38.508-1, Table 4.6.3-68
	
	
	

	Information Element
	Value/remark
	Comment
	Condition

	MAC-CellGroupConfig ::= SEQUENCE {
	
	
	

	schedulingRequestID-BFR-r17
	Not present
	
	

	schedulingRequestID-BFR2-r17
	Not present
	
	

	schedulingRequestConfig-v1700
	SchedulingRequest-Config
	
	

	}
	
	
	



[bookmark: _Hlk143092953]Table 5.5.5.8.4.3-3: SchedulingRequestResourceConfig
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-157

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequestResourceConfig ::= SEQUENCE {
	
	
	

	  periodicityAndOffset CHOICE {
	
	
	

	    sl40
	4
	
	

	  }
	
	
	

	}
	
	
	



5.5.5.8.5	Test requirement
Tables 5.5.5.8.4.1-3 and 5.5.5.8.5-1 define the primary level settings including test tolerances for EN-DC FR2 PSCell for beam failure detection and link recovery testing in DRX.
Table 5.5.5.8.5-1: Cell specific test parameters for EN-DC FR2 PSCell for beam failure detection and link recovery testing in DRX mode
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	AoA setup
	
	Setup 1 defined in A.9.1

	Assumption for UE beamsNote 10
	
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	

	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 q0,0
	Config 1-2
	dB
	13.75+TT
	-3+TT5.7
	-12+TT
	-12+TT
	-12+TT

	SNR_CSI-RS of set q0,1SNR_CSI-RS of set q1,0
	Config 1-2
	dB
	13.75+TT
	13.75+TT
	13.75+TT
	13.75+TT
	13.75+TT

	SNR_CSI-RS of set q1,0SNR_CSI-RS of set q0,1
	Config 1-2
	dB
	0.2+TT
	0.2+TT
	20.2+TT
	20.2+TT
	20.2+TT

	SNR_CSI-RS of set q1,1
	Config 1-2
	dB
	0.20.2+TT
	0.20.2+TT
	2020.2+TT
	2020.2+TT
	2020.2+TT

	CSI-RS_RP of set q1,0
	Config 1-2
	dBm/SCS
	-104.5+TT
	-104.5+TT
	-84.75+TT
	-84.75+TT
	-84.75+TT

	CSI-RS_RP of set q1,1
	Config 1-2
	dBm/SCS
	-104.5+TT
	-104.5+TT
	-84.75+TT
	-84.75+TT
	-84.75+TT

	

	Config 1-2
	dBm/120 KHz
	-104.7+TT

	Propagation condition
	
	TDL-A 30ns 75Hz

	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 5.5.5.8.4-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is modified as specified in clause A.3.6.
Note 10:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
Note 11:	This value allows up to 1dB degradation from applied SNR to UE baseband



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 = 260+10 ms after the start of T5, the UE shall transmit PUCCH with LRR, followed by BFR MAC CE containing a beam associated with the candidate beam set q1,0. The UE shall not transmit PUCCH with an LRR with the candidate beam set q1,0 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 Change>>



<<Start of Changes>>
F.1.1.2	Measurement of RRM requirements
<<Skip unchanged part>>

Table F.1.1.2-5: Maximum test system uncertainty for RRM requirements for EN-DC FR2 test cases
	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	5.3.2.2.1 EN-DC FR2 contention based random access
	Average Ês ±6.0 dB
Meas PRB Ês ±6.0 dB

Uplink absolute power measurement ±6.0 dB

Uplink relative power measurement ±FFS dB

±[48]Tc Uplink signal transmit timing relative to downlink
	Meas PRB is the measurement PRB for SS-RSRP #RBJ to RBJ+19

Tc = 1/(480000 x 4096) seconds, the basic timing unit defined in TS 38.211 [7]

	5.3.2.2.2 EN-DC FR2 non-contention based random access
	Same as 5.3.2.2.1
	Same as 5.3.2.2.1

	5.4.1.1 EN-DC FR2 UE transmit timing accuracy
	Noc ±5.65 dB, f<=40.8 GHz

Ês2 / Noc ±0.3 dB

±48Tc Uplink signal transmit timing relative to downlink
±40Tc Relative during UE timing adjustment
	

Ês2 / Noc is the ratio of cell 2 signal / AWGN

Tc = 1/(480000 x 4096) seconds, the basic timing unit defined in TS 38.211 [7]

	5.4.3.1 EN-DC FR2 UE timing advance adjustment accuracy
	Noc ±5.65 dB, f<=40.8 GHz

Ês1 / Noc ±0.3 dB

±40Tc timing advance adjustment
	

Ês1 / Noc is the ratio of cell 1 signal / AWGN

Tc = 1/(480000 x 4096) seconds, the basic timing unit defined in TS 38.211 [7]

	5.5.1.1 EN-DC FR2 radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode
	Average Noc ±5.65 dB, f<=40.8 GHz

Average Ês1 / Noc ±0.3 dB
Average Ês2 / Noc ±0.3 dB

Fading profile ±0.5 dB for 1Tx
	Ês1 / Noc is the SNR of RLM-RS1
Ês2 / Noc is the SNR of RLM-RS2

	5.5.1.2 EN-DC FR2 radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode
	Same as 5.5.1.1
	Same as 5.5.1.1

	5.5.1.3 EN-DC FR2 radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in DRX mode
	Same as 5.5.1.1
	Same as 5.5.1.1

	5.5.1.4 EN-DC FR2 radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in DRX mode
	Same as 5.5.1.1
	Same as 5.5.1.1

	5.5.1.5 EN-DC FR2 radio link monitoring out-of-sync test for PSCell configured with CSI-RS-based RLM RS in non-DRX mode
	Average Noc ±5.65 dB, f<=40.8 GHz

Average Ês1 / Noc ±0.3 dB
Average Ês2 / Noc ±0.3 dB

Fading profile ±0.5 dB for 1Tx
	


Ês1 / Noc is the SNR of RLM-RS1
Ês2 / Noc is the SNR of RLM-RS2

	5.5.1.6 EN-DC FR2 radio link monitoring in-sync test for PSCell configured with CSI-RS-based RLM RS in non-DRX mode
	Same as 5.5.1.5
	Same as 5.5.1.5

	5.5.1.7	EN-DC FR2 radio link monitoring out-of-sync test for PSCell configured with CSI-RS-based RLM RS in DRX mode
	Same as 5.5.1.5
	Same as 5.5.1.5

	5.5.1.8	EN-DC FR2 radio link monitoring in-sync test for PSCell configured with CSI-RS-based RLM RS in DRX mode
	Same as 5.5.1.5
	Same as 5.5.1.5

	5.5.2.1 EN-DC FR2 interruptions at transitions between active and non-active during DRX in synchronous EN-DC
	Noc ±5.65 dB, f<=40.8 GHz

Ês2 / Noc ±0.3 dB
	

Ês2 / Noc is the ratio of cell 2 signal / AWGN

	5.5.2.2 EN-DC FR2 interruptions at transitions between active and non-active during DRX in asynchronous EN-DC
	Same as 5.5.2.1
	Same as 5.5.2.1

	5.5.2.3 EN-DC FR2 interruptions during measurements on deactivated NR SCC in synchronous EN-DC
	Noc ±5.65 dB, f<=40.8 GHz
Ês1 / Noc ±0.3 dB
Ês2 / Noc ±0.3 dB
	Ês1 / Noc is the ratio of cell 1 signal / AWGN
Ês2 / Noc is the ratio of cell 2 signal / AWGN

	5.5.2.4 EN-DC FR2 interruptions during measurements on deactivated NR SCC in asynchronous EN-DC
	Same as 5.5.2.4
	Same as 5.5.2.4

	5.5.3.1 EN-DC FR2 SCell activation and deactivation intra-band in non-DRX
	Average Noc2 ±5.65 dB
Average Noc3 ±5.65 dB 
Average Ês2 / Noc ±0.3 dB
Average Ês3 / Noc ±0.3 dB
	Ês2 / Noc is the ratio of cell 2 signal / AWGN
Ês3 / Noc is the ratio of cell 3 signal / AWGN

	5.5.3.7 Direct SCell activation at SCell addition of known SCell in FR2
	Same as 5.5.3.1
	Same as 5.5.3.1

	5.5.5.1 EN-DC FR2 SSB-based beam failure detection and link recovery in non-DRX
	Noc averaged over BWConfig, ±5.65 dB, f<=40.8 GHz
Noc averaged over measured PRBs, ±5.65 dB, f<=40.8 GHz

Ês / Noc averaged over BWConfig: ±0.3 dB
Ês / Noc averaged over measured PRBs: ±0.3 dB

Fading profile ±0.7 dB, 2Tx
	Noc averaged over BWConfig is the AWGN absolute power averaged over BWConfig
Noc averaged over measured PRBs is the AWGN absolute power averaged over measured PRBs

Ês / Noc averaged over BWConfig is the Ratio of cell signal / AWGN averaged over BWConfig
Ês / Noc averaged over measured PRBs is the Ratio of cell signal / AWGN averaged over measured PRBs

	5.5.5.2 EN-DC FR2 SSB-based beam failure detection and link recovery in DRX
	Same as 5.5.5.1
	Same as 5.5.5.1

	5.5.5.3 EN-DC FR2 CSI-RS-based beam failure detection and link recovery in non-DRX
	Noc ±5.65 dB, f<=40.8 GHz

Ês2 / Noc ±0.3 dB

Fading profile ±0.7 dB for 2Tx
	Note:
Noc is the AWGN on cell 2 frequency
Ês2 / Noc is the SNR for the CSI-RS

	5.5.5.4 EN-DC FR2 CSI-RS-based beam failure detection and link recovery in DRX
	Same as 5.5.5.3
	Same as 5.5.5.3

	5.5.5.5 EN-DC FR2 scheduling available restriction during SSB-based beam failure detection and link recovery in non-DRX
	Same as 5.5.5.1
	Same as 5.5.5.1

	5.5.5.6 EN-DC FR2 SCell CSI-RS-based beam failure detection and link recovery in non-DRX
	Noc ±5.65 dB, f<=40.8 GHz

Ês3 / Noc ±0.3 dB

Fading profile ±0.7 dB for 2Tx
	Note:
Noc is the AWGN on cell 3 frequency
Ês3 / Noc is the SNR for the CSI-RS

	5.5.5.7 EN-DC FR2 SCell CSI-RS-based beam failure detection and link recovery in DRX
	Same as 5.5.5.6
	Same as 5.5.5.6

	5.5.5.8 EN-DC FR2 CSI-RS-based PSCell TRP specific Beam Failure Detection and Link Recovery in DRX mode
	Same as 5.5.5.3
	Same as 5.5.5.3

	5.5.6.2.1 EN-DC FR2 RRC-based DL active BWP switch in non-DRX in synchronous EN-DC
	±1.0 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. gNB emulator 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 (gNB emulator Signal-to-noise ratio uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)
gNB emulator Signal-to-noise ratio uncertainty ±0.3 dB
AWGN flatness and signal flatness ±3.6 dB

	5.6.1.1 EN-DC FR2 event-triggered reporting without gap in non-DRX
	Ês2 averaged over BW ±5.65 dB, f <= 40.8 GHz
Ês2 averaged over measured PRB ±5.65 dB, f <= 40.8 GHz

Ês3 averaged over BW ±5.65 dB, f <= 40.8 GHz
Ês3 averaged over measured PRB ±5.65 dB, f <= 40.8 GHz
	Ês2 averaged over BW is the absolute power of cell 2 signal averaged over BW
Ês2 averaged over measured PRB is the absolute power of cell 2 signal averaged over measured PRB

Ês3 averaged over BW is the absolute power of cell 3 signal averaged over BW
Ês3 averaged over measured PRB is the absolute power of cell 3 signal averaged over measured PRB

	5.6.1.2 EN-DC FR2 event-triggered reporting without gap in DRX
	Noc ±5.65 dB

Ês2 / Noc ±0.3 dB
Ês3 / Noc ±0.3 dB
	

Ês2 / Noc is the ratio of cell 2 signal / AWGN
Ês3 / Noc is the ratio of cell 3 signal / AWGN

	5.6.1.3 EN-DC FR2 event-triggered reporting without gap in non-DRX
	Same as 5.6.1.1
	Same as 5.6.1.1

	5.6.1.4 EN-DC FR2 event-triggered reporting with gap in DRX
	Same as 5.6.1.2
	Same as 5.6.1.2

	5.6.2.1 EN-DC FR2-FR2 event-triggered reporting in non-DRX
	Average Ês1 ±5.65 dB, f <= 40.8 GHz
Meas PRB Ês1 ±5.65 dB, f <= 40.8 GHz

Average Ês2 ±5.65 dB
Meas PRB Ês2 ±5.65 dB
	Ês1 is NR cell 2 signal
Ês2 is NR cell 3 signal

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

	5.6.2.2 EN-DC FR2-FR2 event-triggered reporting in DRX
	Average Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Average Ês1 / Noc ±0.3 dB
Ês1 / Noc over meas PRBs ±0.3 dB
Average Ês2 / Noc ±0.3 dB
Ês2 / Noc over meas PRBs ±0.3 dB
	Ês1 is NR cell 2 signal
Ês2 is NR cell 3 signal

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

	5.6.2.3 EN-DC FR2-FR2 event-triggered reporting in non-DRX with SSB time index detection
	Same as 5.6.2.1 
	Same as 5.6.2.1 

	5.6.2.4 EN-DC FR2-FR2 event-triggered reporting in DRX with SSB time index detection
	Same as 5.6.2.2
	Same as 5.6.2.2

	5.6.2.5 EN-DC FR1-FR2 event-triggered reporting in non-DRX
	Average Ês2 ±5.65, f <= 40.8 GHz
	Ês2 is NR cell 2 signal

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

	5.6.2.6 EN-DC FR1-FR2 event-triggered reporting in DRX
	Noc ±5.65 dB, f <= 40.8 GHz

Ês2 / Noc ±0.3 dB
	Ês2 / Noc is the ratio of cell 2 signal / AWGN

	5.6.2.7 EN-DC FR1-FR2 event-triggered reporting in non-DRX with SSB time index detection
	Same as 5.6.2.5
	Same as 5.6.2.5

	5.6.2.8 EN-DC FR1-FR2 event-triggered reporting in DRX with SSB time index detection
	Same as 5.6.2.6
	Same as 5.6.2.6

	5.6.3.1 EN-DC FR2 SSB-based L1-RSRP measurement in non-DRX
	Average Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Average Ês0 / Noc ±0.3 dB
Ês0 / Noc over meas PRBs ±0.3 dB
Average Ês1 / Noc ±0.3 dB
Ês1 / Noc over meas PRBs ±0.3 dB
	Ês0 / Noc is the SNR for the SSB#0
Ês1 / Noc is the SNR for the SSB#1

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

	5.6.3.2 EN-DC FR2 SSB-based L1-RSRP measurement in DRX
	Same as 5.6.3.1
	Same as 5.6.3.1

	5.6.3.3 EN-DC FR2 CSI-RS-based L1-RSRP measurement in non-DRX
	Average Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Average Ês0 / Noc ±0.3 dB
Ês0 / Noc over meas PRBs ±0.3 dB
Average Ês1 / Noc ±0.3 dB
Ês1 / Noc over meas PRBs ±0.3 dB
	Ês0 / Noc is the SNR for the CSI-RS#0
Ês1 / Noc is the SNR for the CSI-RS#1

Meas PRB is the measurement PRB for CSI-RS-RSRP #RBJ to RBJ+65

	5.6.3.4 EN-DC FR2 CSI-RS-based L1-RSRP measurement in DRX
	Same as 5.6.3.3
	Same as 5.6.3.3

	5.6.4.1 EN-DC FR2 SRS-RSRP measurement in non-DRX
	Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Ês1 / Noc ±0.3 dB
Meas PRB Ês1 / Noc ±0.3 dB
	Noc is the AWGN on the NR freq

Ês1 / Noc is the ratio of cell2 signal/AWGN

	5.6.6.1 EN-DC FR2 CSI-RS based CMR and no dedicated IMR L1-SINR measurement in DRX
	Average Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Average Ês0 / Noc ±0.3 dB
Ês0 / Noc over meas PRBs ±0.3 dB
Average Ês1 / Noc ±0.3 dB
Ês1 / Noc over meas PRBs ±0.3 dB
	Ês0 / Noc is the SNR for the CSI-RS#0
Ês1 / Noc is the SNR for the CSI-RS#1

Meas PRB is the measurement PRB for CSI-RS-SINR #RBJ to RBJ+275

	5.6.6.2 EN-DC FR2 SSB based CMR and dedicated IMR L1-SINR measurement in non-DRX
	Average Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Average Ês0 / Noc ±0.3 dB
Ês0 / Noc over meas PRBs ±0.3 dB
Average Ês1 / Noc ±0.3 dB
Ês1 / Noc over meas PRBs ±0.3 dB
	Ês0 / Noc is the SNR for the SSB#0
Ês1 / Noc is the SNR for the SSB#1

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

	5.6.6.3 EN-DC FR2 CSI-RS based CMR and dedicated IMR L1-SINR measurement in non-DRX
	Same as 5.6.6.1
	Same as 5.6.6.1

	5.7.1.1 EN-DC FR2 SS-RSRP measurement accuracy
	Test 1
Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Ês1 / Noc ±0.3 dB
Ês2 / Noc ±0.3 dB
Meas PRB Ês1 / Noc ±0.3 dB
Meas PRB Ês2 / Noc ±0.3 dB

Test 2
Average Ês1 ±5.65 dB, f <= 40.8 GHz
Meas PRB Ês1 ±5.65 dB, f <= 40.8 GHz

Average Ês2 ±5.65 dB, f <= 40.8 GHz
Meas PRB Ês2 ±5.65 dB, f <= 40.8 GHz
	Test 1
Noc is the AWGN on the NR freq



Ês1 / Noc is the ratio of cell 2 signal / AWGN
Ês2 / Noc is the ratio of cell 3 signal / AWGN
Meas PRB is the measurement PRB for SS-RSRP #RBJ to RBJ+19

Test 2
Ês1 is NR cell 2 signal

Ês2 is NR cell 3 signal


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

	5.7.1.2 EN-DC FR2-FR2 SS-RSRP measurement accuracy
	Noc1 ±5.65 dB, f <= 40.8 GHz
Noc1 over measPRBs ±5.65 dB, f <= 40.8 GHz 
Noc2 ±5.65 dB, f <= 40.8 GHz
Noc2 over measPRBs ±5.65 dB, f <= 40.8 GHz

Ês1 / Noc1 ±0.3 dB
Ês2 / Noc2 ±0.3 dB
Meas PRB Ês1 / Noc1 ±0.3 dB
Meas PRB Ês2 / Noc2 ±0.3 dB
	Noc1 is the AWGN on the NR freq 1


Noc2 is the AWGN on the NR freq 2



Ês1 / Noc1 is the ratio of cell 2 signal / AWGN
Ês2 / Noc2 is the ratio of cell 3 signal / AWGN
Meas PRB is the measurement PRB for SS-RSRP #RBJ to RBJ+19

	5.7.1.3 EN-DC FR1-FR2 SS-RSRP measurement accuracy
	Test 1
Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Ês2 / Noc ±0.3 dB
Meas PRB Ês2 / Noc ±0.3 dB


Test 2
Average Ês2 ±5.65 dB, f <= 40.8 GHz
Meas PRB Ês2 ±5.65 dB, f <= 40.8 GHz
	Test 1
Noc is the AWGN on the NR freq



Ês2 / Noc is the ratio of cell 3 signal / AWGN
Meas PRB is the measurement PRB for SS-RSRP #RBJ to RBJ+19

Test 2
Ês2 is NR cell 3 signal


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

	5.7.2.1 EN-DC FR2 SS-RSRQ measurement accuracy
	Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB, f <= 40.8 GHz

Ês1 / Noc ±0.3 dB
Ês2 / Noc ±0.3 dB
Meas PRB Ês1 / Noc ±0.3 dB
Meas PRB Ês2 / Noc ±0.3 dB
	Noc is the AWGN on the NR freq



Ês1 / Noc is the ratio of cell 2 signal / AWGN
Ês2 / Noc is the ratio of cell 3 signal / AWGN
Meas PRB is the measurement PRB for SS-RSRP #RBJ to RBJ+19

	5.7.2.2 EN-DC FR2-FR2 SS-RSRQ measurement accuracy
	Same as 5.7.1.2
	Same as 5.7.1.2

	5.7.3.1 EN-DC FR2 SS-SINR measurement accuracy
	Same as 5.7.2.1
	Same as 5.7.2.1

	5.7.3.2 EN-DC FR2-FR2 SS-SINR measurement accuracy
	Same as 5.7.1.2
	Same as 5.7.1.2

	5.7.4.1 EN-DC FR2 SSB based L1-RSRP measurement accuracy
	Test 1
Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Ês1 / Noc ±0.3 dB
Meas PRB Ês1 / Noc ±0.3 dB


Test 2
Average Ês1 ±5.65 dB, f <= 40.8 GHz
Meas PRB Ês1 ±5.65 dB, f <= 40.8 GHz
	Test 1
Noc is the AWGN on the NR freq



Ês1 / Noc is the ratio of cell 2 signal / AWGN
Meas PRB is the measurement PRB for SS-RSRP #RBJ to RBJ+19

Test 2
Ês1 is NR cell 2 signal

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

	5.7.4.2 EN-DC FR2 CSI-RS based L1-RSRP measurement accuracy
	Test 1
Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Ês1 / Noc ±0.3 dB
Meas PRB Ês1 / Noc ±0.3 dB


Test 2
Average Ês1 ±5.65 dB, f <= 40.8 GHz
Meas PRB Ês1 ±5.65 dB, f <= 40.8 GHz
	Test 1
Noc is the AWGN on the NR freq



Ês1 / Noc is the ratio of cell 2 signal / AWGN
Meas PRB is the measurement PRB for CSI-RS-RSRP 

Test 2
Ês1 is NR cell 2 signal

Meas PRB is the measurement PRB for CSI-RS-RSRP

	5.7.5.1 EN-DC FR2 SRS-RSRP measurement accuracy
	Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Ês1 / Noc ±0.3 dB
Meas PRB Ês1 / Noc ±0.3 dB
	Noc is the AWGN on the NR freq

Ês1 / Noc is the ratio of cell2 signal/AWGN

	5.7.6.1 EN-DC FR2 CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set with repetition off L1-SINR measurement accuracy
	Test 1
Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Ês1 / Noc ±0.3 dB
Meas PRB Ês1 / Noc ±0.3 dB
	Test 1
Noc is the AWGN on the NR freq



Ês1 / Noc is the ratio of cell 2 signal / AWGN
Meas PRB is the measurement PRB for CSI-RS-RSRP

	5.7.6.2 EN-DC FR2 SSB based CMR and dedicated IMR L1-SINR absolute measurement accuracy
	Test 1
Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Ês1 / Noc ±0.3 dB
Meas PRB Ês1 / Noc ±0.3 dB
	Test 1
Noc is the AWGN on the NR freq



Ês1 / Noc is the ratio of cell 2 signal / AWGN
Meas PRB is the measurement PRB for SSB or CSI-RS

	5.7.6.3 EN-DC FR2 CSI-RS based CMR and dedicated IMR L1-SINR measurement accuracy
	Test 1
Noc ±5.65 dB, f <= 40.8 GHz
Noc over meas PRBs ±5.65 dB f <= 40.8 GHz

Ês1 / Noc ±0.3 dB
Meas PRB Ês1 / Noc ±0.3 dB
	Test 1
Noc is the AWGN on the NR freq



Ês1 / Noc is the ratio of cell 2 signal / AWGN
Meas PRB is the measurement PRB for CSI-RS-RSRP



<<End of Changes>>
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