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<Start of modified section 1>
6.3.3.1	NR SA FR1 conditional handover
6.3.3.1.1	Test purpose
To verify the requirement for the NR FR1 intra-frequency conditional handover requirements specified in 38.133 [6] clause 6.1.4.2
6.3.3.1.2	Test applicability
This test applies to all types of NR UE from Release 16 onwards and supporting conditional handover.
6.3.3.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.3.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.6.3.3.1.
6.3.3.1.4	Test description
6.3.3.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
This test shall be tested using any of the test configurations in Table 6.3.3.1.4.1-1.
Table 6.3.3.1.4.1-1: NR SA FR1 conditional handover test configurations
	Config
	Description

	6.3.3.1-1
	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

	6.3.3.1-2
	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

	6.3.3.1-3
	Source cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Target cell:  NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

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



Configure the test equipment and the DUT according to the parameters in Table 6.3.3.1.4.1-2
Table 6.3.3.1.4.1-2: Initial conditions for NR SA FR1 conditional handover
	Parameter
	Value
	Comment

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

	Test frequencies
	As specified in Annex E.1.1, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.3.3.1.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

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

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 6.3.3.1.4.3.
2.	The power levels and settings for NR Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR1 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3. 
3.	The test parameters are given in Table 6.3.3.1.4.1-3 below, with A3-Offset modified by Test Tolerance. 
Table 6.3.3.1.4.1-3: General test parameters NR SA FR1 conditional handover
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A3-Offset in condition
	dB
	0-1
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

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

	PRACH configuration index
	
	FR1 PRACH configuration 1
	As specified in table Table 6.3.3.2-3 in TS 38.211 [7]

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	2
	



6.3.3.1.4.2	Test procedure
The test scenario comprises of 1 NR carrier and two cells, Cell 1 and Cell 2, on this carrier. General parameters and Cell-specific parameters for Cell 1 and Cell 2 are given in Table 6.3.3.1.4.1-3 and 6.3.3.1.5-1 respectively. No measurement gap is configured in the test case. 
The test consists of two successive time periods, with time durations of T1 and T2 respectively. 
At the start of time duration T1, the UE may not have any timing information of cell 2. The UE is configured with a condition implying handover to Cell 2 at a time earlier than TRRC ms before the beginning of T2. No interruption shall be observed in time period T1, where
-	TRRC = 10ms, is the RRC procedure delay defined in clause 12 in TS 38.331 [13].
From start of T2, the Cell 2 becomes detectable and handover condition is satisfied. During T2, the UE performs measurement on Cell 2 and evaluates the execution condition, and starts handover procedure when execution condition is satisifed. The UE shall sent PRACH to Cell 2 less than Tmeasure + TCHO_execution + Tinterrupt ms from the start of T2. The Interruption length Tinterrupt shall also be verified in T2.
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRCReconfiguration message. Cell 1 is the active cell. Set Cell 2 physical cell identity to the initial physical cell identity.
2.	Set the parameters according to T1 in Table 6.3.3.1.5-1. Propagation conditions are set according to Annex C clause C.2.2. T1 starts. The SS starts continuously scheduling the UE to perform DL reception in every DL slot on Cell 1 and monitoring corresponding ACK/NACK feedbacks sent by the UE.
3.	Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2).
4.	The SS shall transmit an RRCReconfiguration message with conditionalReconfiguration on Cell 1 to configure CHO execution condition for the UE.
5.	The UE shall transmit an RRCReconfigurationComplete message.
6.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.3.3.1.5-1. T2 starts.
7.	If 
a) the UE transmits the PRACH preambles to Cell 2 less than Tmeasure + TCHO_execution + Tinterrupt ms from the beginning of time period T2, 
and
b) no longer than X consecutive ACK/NACK DTXs are observed by the SS from the start of T2 to the instant the UE transmits the first PRACH preamble, where
-	X = Tinterrupt +k1 for test configuration 6.3.3.1-1
-	X = Tinterrupt for test configuration 6.3.3.1-2
-	X = 2∙Tinterrupt  for test configuration 6.3.3.1-3.
then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
8.	After T2 expires, the SS sends an RRCReconfiguration with reconfigurationWithSync to cause UE handover back to Cell 1.
9.	If UE is not in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1, switch off and on the UE. Then ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1.
10.	Repeat steps 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
6.3.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:

Table 6.3.3.1.4.3-1: RRCReconfiguration (Step 4)
	Derivation Path: TS 38.508-1 [14], Table 4.6.1-13 with condition NR_MEAS and CHO

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      measConfig
	MeasConfig
	Table 6.3.3.1.4.3-2
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              conditionalReconfiguration-r16
	ConditionalReconfiguration
	Table 6.3.3.1.4.3-5
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.3.1.4.3-2: MeasConfig (Table 6.3.3.1.4.3-1)
	Derivation Path: Table H.3.1-2

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig ::= SEQUENCE {
	
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1..maxNrofObjectId)) OF MeasObjectToAddMod {
	1 entry
	
	

	    MeasObjectToAddMod[1] SEQUENCE {
	
	entry 1
	

	      measObjectId
	1
	
	

	      measObject CHOICE {
	
	
	

	        measObjectNR
	MeasObjectNR
	Table 6.3.3.1.4.3-3
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  reportConfigToAddModList SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigToAddMod {
	1 entry
	
	

	    ReportConfigToAddMod[1] SEQUENCE {
	
	entry 1
	

	      reportConfigId
	1
	
	

	      reportConfig CHOICE {
	
	
	

	        reportConfigNR
	ReportConfigNR
	Table 6.3.3.1.4.3-4
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  measIdToAddModList SEQUENCE (SIZE (1..maxNrofMeasId)) OF MeasIdToAddMod {
	1 entry
	
	

	    MeasIdToAddMod[1] SEQUENCE {
	
	
	

	      measId
	1
	
	

	      measObjectId
	1
	
	

	      reportConfigId
	1
	
	

	    }
	
	
	

	  }
	
	
	

	  quantityConfig
	QuantityConfig specified in Table H.3.1-5
	
	

	}
	
	
	



Table 6.3.3.1.4.3-3: MeasObjectNR (Table 6.3.3.1.4.3-2)
	Derivation Path: TS 38.508-1[14], Table 4.6.3-76

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectNR ::= SEQUENCE {
	
	
	

	  ssbFrequency
	ARFCN-ValueNR for PCell
	
	

	  smtc1
	SSB-MTC specified in TS 38.508-1[14] Table 7.3.1-3 with condition SMTC.1
	
	

	  referenceSignalConfig SEQUENCE {
	
	
	

	    ssb-ConfigMobility SEQUENCE {
	
	
	

	      ssb-ToMeasure
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  absThreshSS-BlocksConsolidation
	Not present
	
	

	}
	
	
	



Table 6.3.3.1.4.3-4: ReportConfigNR (Table 6.3.3.1.4.3-2)
	Derivation Path: TS 38.508-1[14], Table 4.6.3-142 with condition CHO

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigNR ::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    condTriggerConfig SEQUENCE {
	
	
	

	      condEventId CHOICE {
	
	
	

	        condEventA3 SEQUENCE {
	
	
	

	          a3-Offset CHOICE {
	
	
	

	            rsrp
	-2
	actuall value = -2*0.5 = -1dB
	

	          }
	
	
	

	          hysteresis
	0
	actuall value = 0*0.5 = 0dB
	

	          timeToTrigger
	ms0
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.3.1.4.3-5: ConditionalReconfiguration (Table 6.3.3.1.4.3-1)
	Derivation Path: TS 38.508-1[14], Table 4.6.3-25D

	Information Element
	Value/remark
	Comment
	Condition

	ConditionalReconfiguration-r16::= SEQUENCE {
	
	
	

	  condReconfigToAddModList-r16 SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigToAddMod-r16 {
	1 entry
	
	

	    CondReconfigToAddMod-r16 [1] SEQUENCE {
	
	entry 1
	

	      condReconfigId-r16
	1
	
	

	      condExecutionCond-r16 SEQUENCE (SIZE (1..2)) OF MeasId {
	1 entry
	
	

	        MeasId[1]
	1
	The MeasId configured in Table 6.3.3.1.4.3-2
	

	      }
	
	
	

	      condRRCReconfig-r16
	OCTET STRING (CONTAINING RRCReconfiguration Specified in Table 4.8.1-1A with condition RBConfig_NoKeyChange)
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



FFS
6.3.3.1.5	Test requirements
Table 6.3.3.1.5-1 defines the primary level settings including test tolerances for all tests.
Table 6.3.3.1.5-1: Cell specific test parameters for NR SA FR1 conditional handover
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	NR RF Channel Number
	
	1
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

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

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	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

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR2.1 TDD

	TRS configuration
	Config 1
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	OCNG Patterns
	
	OCNG pattern 1

	SMTC Configuration
	
	SMTC pattern 1

	SSB Configuration
	Config 1,2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1

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

	
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2
	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

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	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
	dBm/SCS
	-98

	
	Config 3
	
	-95

	

	dB
	8
	-3.3-2.41
	-Infinity
	2.361.36

	

	dB
	8
	8
	-Infinity
	1110

	SSB_RP
	Config 1,2
	dBm/SCS
	-90
	-90
	-Infinity
	-87-88

	
	Config 3
	dBm/SCS
	-87
	-87
	-Infinity
	-84-85

	IoNote3
	Config 1,2
	dBm/
9.36MHz
	-61.41
	-57.06-57.67
	-61.41
	-57.67-57.06

	
	Config 3
	dBm/
38.16MHz
	-55.31
	-50.96-51.56
	-55.31
	-51.56-50.96

	Propagation condition
	-
	AWGN
	AWGN

	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.



The rate of correct handovers observed during repeated tests shall be at least 90%.
The test shall verify that there are no interruptions during T1.
The UE shall start to transmit the PRACH to Cell 2 less than Tmeasure + TCHO_execution + Tinterrupt from the start of T2. where:
· Tmeasure = 800 ms, is the measurements time specified in 38.133 [6] clause 6.1.4.2.2.
· TCHO_execution = 10 ms, is the conditional execution preparation time specified in 38.133 [6] clause 6.1.4.2.2.
· Tinterrupt = Tprocessing + TIU + T∆ + Tmargin ms, is the interruption time specified in 38.133 [6] 6.1.4.2.4.
· Tprocessing = 20 ms, is time for UE processing;
· TIU = 20 ms, is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell;
· T∆ = 20 ms, is time for fine time tracking and acquiring full timing information of the target cell;
· Tmargin = 2 ms, is time for SSB post-processing.
This gives a total of 872 ms
The interruption during T2 shall not exceeed Tinterrupt = 62ms.

<End of modified section 1>
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