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<Beginning of changes>
8.1.4.4.6	Conditional handover / NTN / Time based / CondEventT1 
8.1.4.4.6.1	Test Purpose (TP)
(1)
with { UE in NR RRC_CONNECTED state and supporting time based conditional handover and receiving an RRCReconfiguration message including ConditionalReconfiguration }
ensure that {
  when { any CHO execution condition is not satisfied }
    then { UE maintains connection with source gNB and starts evaluating the CHO execution conditions for the candidate cell(s) }
            }
(2)
with { UE in NR RRC_CONNECTED state and supporting conditional handover and supporting time based conditional handover }
ensure that {
  when { UE receives an RRCReconfiguration message including ConditionalReconfiguration and condEventT1 is configured as conditional handover trigger event }
    then { UE starts evaluating the CHO execution condition T1 and perform conditional handover to the neighbour cell triggered in conditional configuration execution }
            }
(3)
with { UE in NR RRC_CONNECTED state and supporting time based conditional handover }
ensure that {
  when { UE perform conditional handover procedure successfully }
    then { UE releases stored CHO configurations }
            }

8.1.4.4.6.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.300 9.2.3.4.1, and 9.2.3.4.2, and TS 38.331 clause 5.3.5.1, 5.3.5.13.1, 5.3.5.13.4, and 5.5.4.16. Unless otherwise stated these are Rel-17 requirements.
[TS 38.300, clause 9.2.3.4.1]
A Conditional Handover (CHO) is defined as a handover that is executed by the UE when one or more handover execution conditions are met. The UE starts evaluating the execution condition(s) upon receiving the CHO configuration, and stops evaluating the execution condition(s) once a handover is executed.
The following principles apply to CHO:
-	The CHO configuration contains the configuration of CHO candidate cell(s) generated by the candidate gNB(s) and execution condition(s) generated by the source gNB.
-	An execution condition may consist of one or two trigger condition(s) (CHO events A3/A5, as defined in [12]). Only single RS type is supported and at most two different trigger quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously for the evalution of CHO execution condition of a single candidate cell.
-	Before any CHO execution condition is satisfied, upon reception of HO command (without CHO configuration), the UE executes the HO procedure as described in clause 9.2.3.2, regardless of any previously received CHO configuration.
-	While executing CHO, i.e. from the time when the UE starts synchronization with target cell, UE does not monitor source cell.
CHO is also supported for the IAB-MT in context of intra- and inter-donor IAB-node migration and BH RLF recovery.
CHO is not supported for NG-C based handover in this release of the specification.
[TS 38.300, clause 9.2.3.4.2]
As in intra-NR RAN handover, in intra-NR RAN CHO, the preparation and execution phase of the conditional handover procedure is performed without involvement of the 5GC; i.e. preparation messages are directly exchanged between gNBs. The release of the resources at the source gNB during the conditional handover completion phase is triggered by the target gNB. The figure below depicts the basic conditional handover scenario where neither the AMF nor the UPF changes:


Figure 9.2.3.4.2-1: Intra-AMF/UPF Conditional Handover

0/1.	Same as step 0, 1 in Figure 9.2.3.2.1-1 of clause 9.2.3.2.1.
2.	The source gNB decides to use CHO.
3.	The source gNB requests CHO for one or more candidate cells belonging to one or more candidate gNBs. A CHO request message is sent for each candidate cell.
4.	Same as step 4 in Figure 9.2.3.2.1-1 of clause 9.2.3.2.1.
5.	The candidate gNB(s) sends CHO response (HO REQUEST ACKNOWLEDGE) including configuration of CHO candidate cell(s) to the source gNB. The CHO response message is sent for each candidate cell.
6.	The source gNB sends an RRCReconfiguration message to the UE, containing the configuration of CHO candidate cell(s) and CHO execution condition(s).
NOTE 1:	CHO configuration of candidate cells can be followed by other reconfiguration from the source gNB.
NOTE 1a:	A configuration of a CHO candidate cell cannot contain a DAPS handover configuration.
7.	The UE sends an RRCReconfigurationComplete message to the source gNB.
7a	If early data forwarding is applied, the source gNB sends the EARLY STATUS TRANSFER message.
8.	The UE maintains connection with the source gNB after receiving CHO configuration, and starts evaluating the CHO execution conditions for the candidate cell(s). If at least one CHO candidate cell satisfies the corresponding CHO execution condition, the UE detaches from the source gNB, applies the stored corresponding configuration for that selected candidate cell, synchronises to that candidate cell and completes the RRC handover procedure by sending RRCReconfigurationComplete message to the target gNB. The UE releases stored CHO configurations after successful completion of RRC handover procedure.
8a/b	The target gNB sends the HANDOVER SUCCESS message to the source gNB to inform that the UE has successfully accessed the target cell. In return, the source gNB sends the SN STATUS TRANSFER message following the principles described in step 7 of Intra-AMF/UPF Handover in clause 9.2.3.2.1.
NOTE 2:	Late data forwarding may be initiated as soon as the source gNB receives the HANDOVER SUCCESS message.
8c.	The source gNB sends the HANDOVER CANCEL message toward the other signalling connections or other candidate target gNBs, if any, to cancel CHO for the UE.
[TS 38.331, clause 5.3.5.1]


Figure 5.3.5.1-1: RRC reconfiguration, successful



Figure 5.3.5.1-2: RRC reconfiguration, failure

The purpose of this procedure is to modify an RRC connection, e.g. to establish/modify/release RBs, to perform reconfiguration with sync, to setup/modify/release measurements, to add/modify/release SCells and cell groups, to add/modify/release conditional handover configuration, to add/modify/release conditional PSCell change configuration. As part of the procedure, NAS dedicated information may be transferred from the Network to the UE.
[TS 38.331, clause 5.3.5.13.1]
The network configures the UE with one or more candidate target SpCells in the conditional reconfiguration. The UE evaluates the condition of each configured candidate target SpCell. The UE applies the conditional reconfiguration associated with one of the target SpCells which fulfils associated execution condition. The network provides the configuration parameters for the target SpCell in the ConditionalReconfiguration IE.
The UE performs the following actions based on a received ConditionalReconfiguration IE:
1>	if the ConditionalReconfiguration contains the condReconfigToRemoveList:
2>	perform conditional reconfiguration removal procedure as specified in 5.3.5.13.2;
1>	if the ConditionalReconfiguration contains the condReconfigToAddModList:
2>	perform conditional reconfiguration addition/modification as specified in 5.3.5.13.3;
[TS 38.331, clause 5.3.5.13.1]
The network configures the UE with one or more candidate target SpCells in the conditional reconfiguration. The UE evaluates the condition of each configured candidate target SpCell. The UE applies the conditional reconfiguration associated with one of the target SpCells which fulfils associated execution condition. The network provides the configuration parameters for the target SpCell in the ConditionalReconfiguration IE.
The UE performs the following actions based on a received ConditionalReconfiguration IE:
1>	if the ConditionalReconfiguration contains the condReconfigToRemoveList:
2>	perform conditional reconfiguration removal procedure as specified in 5.3.5.13.2;
1>	if the ConditionalReconfiguration contains the condReconfigToAddModList:
2>	perform conditional reconfiguration addition/modification as specified in 5.3.5.13.3;
[TS 38.331, clause 5.3.5.13.4]
The UE shall:
1>	for each condReconfigId within the VarConditionalReconfig:
2>	if the RRCReconfiguration within condRRCReconfig includes the masterCellGroup including the reconfigurationWithSync:
3>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the masterCellGroup in the received condRRCReconfig to be applicable cell;
2>	else if the RRCReconfiguration within condRRCReconfig includes the secondaryCellGroup including the reconfigurationWithSync:
3>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the secondaryCellGroup within the received condRRCReconfig to be applicable cell;
2>	if condExecutionCondSCG is configured:
3>	in the remainder of the procedure, consider each measId indicated in the condExecutionCondSCG as a measId in the VarMeasConfig associated with the SCG measConfig;
2>	if condExecutionCond is configured:
3>	if it is configured via SRB3 or configured within nr-SCG or within nr-SecondaryCellGroupConfig (specified in TS 36.331[10]) via SRB1:
4>	in the remainder of the procedure, consider each measId indicated in the condExecutionCond as a measId in the VarMeasConfig associated with the SCG measConfig;
3>	else:
4>	in the remainder of the procedure, consider each measId indicated in the condExecutionCond as a measId in the VarMeasConfig associated with the MCG measConfig;
2>	for each measId included in the measIdList within VarMeasConfig indicated in the condExecutionCond or condExecutionCondSCG associated to condReconfigId:
3>	if the condEventId is associated with condEventT1, and if the entry condition applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cell; or
3> if the condEventId is associated with condEventD1, and if the entry conditions applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cell during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
3>	if the condEventId is associated with condEventA3, condEventA4 or condEventA5, and if the entry condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
4>	consider the event associated to that measId to be fulfilled;
3>	if the measId for this event associated with the condReconfigId has been modified; or
3>	if the condEventId is associated with condEventT1, and if the leaving condition applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cell; or
3> if the condEventId is associated with condEventD1, and if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cell during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
3>	if the condEventId is associated with condEventA3, condEventA4 or condEventA5, and if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
4>	consider the event associated to that measId to be not fulfilled;
2>	if event(s) associated to all measId(s) within condTriggerConfig for the applicable cell are fulfilled:
3>	consider the applicable cell, associated to that condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
NOTE 1:	Up to 2 MeasId can be configured for each condReconfigId. The conditional reconfiguration event of the 2 MeasId may have the same or different event conditions, triggering quantity, time to trigger, and triggering threshold.
NOTE 2:	Void.
[TS 38.331, Clause 5.5.4.16]
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition T1-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition T1-2, as specified below, is fulfilled;
Inequality T1-1 (Entering condition)

Inequality T1-2 (Leaving condition)

The variables in the formula are defined as follows:
Mt is the time measured at UE.
Thresh1 is the threshold parameter for this event (i.e. t1-Threshold as defined within reportConfigNR for this event).
Duration is the duration parameter for this event (i.e. duration as defined within reportConfigNR for this event).
Mt is expressed in ms.
Thresh1 is expressed in the same unit as Mt.
Duration is expressed in the same unit as Mt.

8.1.4.4.6.3	Test description
8.1.4.4.6.3.1	Pre-test conditions
System Simulator:
	2 NR cells: NR Cell 1 and NR Cell 2 as specified in TS 38.508-1 [4] Table 4.4.2.1
	System information combination NR-28 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used in NR cells.
UE:
-	The pre-configured UE location is defined in TS 38.508-1 [4] Clause 4.5C.
Preamble:
-	If pc_IP_Ping is set to TRUE then, the UE is in 5GS state 3N-A on NR Cell 1 according to TS 38.508-1 [4], clause 4.4A.2 Table 4.4A.2-3.
-	Else, the UE is in 5GS state 3N-A and Test Loop Function (On) with UE test loop mode B on NR Cell 1 according to 38.508-1[4], clause 4.4A.2 Table 4.4A.2-3.
8.1.4.4.6.3.2	Test procedure sequence
Table 8.1.4.4.6.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCReconfiguration message including MeasConfig and ConditionalReconfiguration to set NR Cell 2 and NR Cell 4 as target candidate cells and configure condEvent T1 as trigger event in NR cell 1.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	2
	The UE transmits an RRCReconfigurationComplete message in NR cell 1.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	3
	Check: Does the UE initiate a random access procedure transmitting Preamble in NR Cell 2 within 10s?
	-->
	(PRACH Preamble)
	1
	F

	4
	The SS transmits a CONFIGURATION
UPDATE COMMAND message including
NITZ information (Note 1)
	<--
	CONFIGURATION UPDATE
COMMAND 
	-
	-

	5
	Check: Does the UE initiate a random access procedure by transmitting Preamble in NR Cell 2 within 10s?
	-->
	(PRACH Preamble)
	2
	P

	6
	The SS transmits Random Access Response.
	<--
	Random Access Response
	-
	-

	7
	The UE transmits RRCReconfigurationComplete message in NR Cell 2.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	8
	Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.1-1 indicate that the UE is capable of exchanging IP data on DRB1 and NR Cell 2?
	-
	-
	2
	-

	9
	The SS transmits a CONFIGURATION
UPDATE COMMAND message including
NITZ information (Note 2)
	<--
	CONFIGURATION UPDATE
COMMAND 
	-
	-

	10
	Check: Does the UE initiate a random access procedure transmitting Preamble in NR Cell 2 within 10s?
	-->
	(PRACH Preamble)
	3
	F

	Note 1: UE time zone is configured such that the conditional event T1 is satisfied for NR Cell 2
Note 2: UE time zone is configured such that the conditional event T1 is satisfied for NR Cell 4



8.1.4.4.6.3.3	Specific message contents
Table 8.1.4.4.6.3.3-1: RRCReconfiguration (Table 8.1.4.4.6.3.2-2)
	Derivation Path: TS 38.508-1 [4], 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 8.1.4.4.6.3.3-6
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              conditionalReconfiguration-r16
	ConditionalReconfiguration
	Table 8.1.4.4.6.3.3-2
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.4.4.6.3.3-2: ConditionalReconfiguration (Table 8.1.4.4.6.3.3-1)
	Derivation Path: TS 38.508-1 [4] Table 4.6.3-25D

	Information Element
	Value/remark
	Comment
	Condition

	ConditionalReconfiguration-r16::= SEQUENCE {
	
	
	

	  condReconfigToRemoveList-r16
	Not present
	
	

	  condReconfigToAddModList-r16
	CondReconfigToAddModList
	Table 8.1.4.4.6.3.3-3
	

	}
	
	
	



Table 8.1.4.4.6.3.3-3: CondReconfigToAddModList (Table 8.1.4.4.6.3.3-2)
	Derivation Path: TS 38.508-1 [4] Table 4.6.3-25C

	Information Element
	Value/remark
	Comment
	Condition

	CondReconfigToAddModList-r16 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigToAddMod-r16 {
	2 entries
	
	

	  CondReconfigToAddMod-r16[1] ::= SEQUENCE {
	
	entry 1
	

	    condReconfigId-r16
	1
	
	

	    condExecutionCond-r16::= SEQUENCE {
	
	
	

	      MeasId [1]
	1
	
	

	    }
	
	
	

	    condRRCReconfig-r16
	RRCReconfiguration-HO with condition HO_NR cell 2
	Table 8.1.4.4.6.3.3-4
	

	  CondReconfigToAddMod-r16[2] ::= SEQUENCE {
	
	entry 2
	

	    condReconfigId-r16
	2
	
	

	    condExecutionCond-r16::= SEQUENCE {
	
	
	

	      MeasId [1]
	1
	
	

	    }
	
	
	

	    condRRCReconfig-r16
	RRCReconfiguration-HO with condition HO_NR cell 4
	Table 8.1.4.4.7.3.3-4
	

	  }
	
	
	

	}
	
	
	



Table 8.1.4.4.6.3.3-4: RRCReconfiguration-HO (Table 8.1.4.4.6.3.3-3)
	Derivation Path: TS 38.508-1 [4] Table 4.8.1-1A with condition RBConfig_KeyChange

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE{
	
	
	

	        masterCellGroup
	CellGroupConfig with condition PCI_NR cell 1
	Table 8.1.4.4.6.3.3-5
	HO_NR cell 1

	
	CellGroupConfig with condition PCI_NR cell 2
	Table 8.1.4.4.6.3.3-5
	HO_NR cell 2

	
	CellGroupConfig with condition PCI_NR cell 4
	Table 8.1.4.4.7.3.3-5
	HO_NR cell 4 

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



8.1.4.4.6.3.3-5: CellGroupConfig (Table 8.1.4.4.6.3.3-4)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19 with Condition PCell_change and CFRA

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	      spCellConfigCommon SEQUENCE {
	
	
	

	        physCellId
	Physical Cell Identity of NR Cell 1
	
	PCI_NR cell 1

	
	Physical Cell Identity of NR Cell 2
	
	PCI_NR Cell 2

	
	Physical Cell Identity of NR Cell 4
	
	PCI_NR Cell 4

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.4.4.6.3.3-6: MeasConfig (Table 8.1.4.4.6.3.3-1)
	Derivation Path: TS 38.508-1 [4] Table 4.6.3-69

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig ::= SEQUENCE {
	
	
	

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

	    MeasObjectToAddMod[1] SEQUENCE {
	
	entry 1
	

	      measObjectId
	1
	
	

	      measObject CHOICE {
	
	
	

	        measObjectNR 
	MeasObjectNR
	Table 8.1.4.4.6.3.3-7
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

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

	    ReportConfigToAddMod[1] SEQUENCE {
	
	entry 1
	

	      reportConfigId
	1
	
	

	      reportConfig CHOICE {
	
	
	

	        reportConfigNR
	ReportConfigNR-condEventT1
	Table 8.1.4.4.6.3.3-8
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

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

	    MeasIdToAddMod[1] SEQUENCE {
	
	entry 1
	

	      measId
	1
	
	

	      measObjectId
	1
	
	

	      reportConfigId
	1
	
	Step 1

	
	
	
	

	    }
	
	
	

	  }
	
	
	



Table 8.1.4.4.6.3.3-7: MeasObjectNR (Table 8.1.4.4.6.3.3-6) 
	Derivation Path: TS 38.508-1 [4] Table 4.6.3-76

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectNR::= SEQUENCE {
	
	
	

	  ssbFrequency
	ARFCN-ValueNR for SSB of NR Cell 1
	
	

	  absThreshSS-BlocksConsolidation 
	Not present
	
	

	  nrofSS-BlocksToAverage
	Not present
	
	

	}
	
	
	



Table 8.1.4.4.6.3.3-8: ReportConfigNR-condEventT1 (Table 8.1.4.4.6.3.3-6) - FFS
Table 8.1.4.4.6.3.3-9: CONFIGURATION UPDATE COMMAND (step 4, step 11, step 13, Table 8.1.4.4.6.3.2-2)
	Derivation path: TS 38.508-1 [4], Table 4.7.1-19

	Information Element
	Value/remark
	Comment
	Condition

	Full name for network
	"C63A9BED0CB7CB31D98C56B3DD70" O
	"FullName12345678", Note 1
	

	Short name for network
	"5367B85D8EC966" O
	"SName123", Note 1
	

	Local time zone
	"40" O
	"GMT+1", Note 1, Note 2
	

	Universal time and local time zone
	"xx211331832540" O
	"<Current Year> 31 December 13:38:52 GMT+1", Note 1, Note 2, Note 3
	

	Network daylight saving time
	"01" O
	"+1 hour adjustment for Daylight Saving Time", Note 1
	

	Note 1:	Hard coded values have been chosen to allow for consistent/comparable SS behaviour.
Note 2:	Daylight Saving Time is included in the Local Time Zone.
Note 3:	Current Year is derived by the SS.
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