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<Start of modified section 1>
8.2.4.31	RRC connection reconfiguration / Handover / Conditional Handover
8.2.4.31.2	Conditional handover / modify conditional handover configuration
8.2.4.31.2.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state and supporting conditional handover and receiving RRCConnectionReconfiguration message includes the conditionalReconfiguration }
ensure that {
  when { UE received another conditionalReconfiguration includes the condReconfigurationToRemoveList before any CHO execution condition is satisfied }
    then { UE remove the entry with the matching condReconfigurationId from the condReconfigurationList within the VarConditionalReconfiguration }
            }
(2)
with { UE in RRC_CONNECTED state and supporting conditional handover and receiving RRCConnectionReconfiguration message includes the conditionalReconfiguration }
ensure that {
  when { UE received another conditionalReconfiguration includes the condReconfigurationToAddModList before any CHO execution condition is satisfied }
    then { UE perform the conditional reconfiguration addition/modification procedure }
            }

8.2.4.31.2.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 36.300 clause 10.1.2.1a.1 and 10.1.2.1a.2 and TS 36.331 clause 5.3.5.3, 5.3.5.9.1, 5.3.5.9.2 and 5.3.5.9.3. Unless otherwise stated these are Rel-16 requirements.
[TS 36.300, clause 10.1.2.1a.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) for CHO candidate cells upon receiving the CHO configuration, and executes CHO once the execution condition(s) are met for a CHO candidate cell. UE stops evaluating the execution condition(s) once the handover is executed (legacy handover or conditional handover execution).
The following principles apply to CHO:
-	The CHO configuration contains the configuration of CHO candidate cell(s) generated by each CHO candidate cell and execution condition(s) generated by the source cell.
-	An execution condition may consist of one or two trigger condition(s) (CHO events A3/A5). 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 evaluation of CHO execution condition of a single candidate cell.
-	UE maintains connection with source eNB until UE determines a CHO execution condition is met for CHO 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 10.1.2.1, regardless of any previously received CHO configuration.
-	After source eNB sends CHO command to UE, the network is allowed to change source eNB configuration and network can add, modify or release a configured CHO configuration using RRC message (i.e. until UE starts executing CHO.
-	While executing CHO, i.e. from the time when the UE starts synchronization with target cell, UE does not monitor source cell.
NOTE 1:	CHO is not supported for S1 based handover in this release of the specification.
NOTE 2:	In case LTE-DC is configured, CHO is only supported in MeNB to eNB change procedure in this release of the specification.
 [TS 36.300, clause 10.1.2.1a.2]
The figure below depicts the CHO scenario where neither MME nor Serving Gateway changes:


Figure 10.1.2.1a-1: Intra-MME/Serving Gateway Conditional Handover
1.	The source eNB configures the UE with measurement configuration, which may be used by the UE to trigger Measurement Reports for potential CHO candidate cell(s).
2.	A MEASUREMENT REPORT is triggered and sent to the source eNB.
3.	The source eNB makes decision on the usage of CHO to handoff the UE based on MEASUREMENT REPORT information.
4.	The source eNB requests a CHO to the eNB(s) of candidate cell(s). A CHO request message is sent for each candidate cell.
5.	Same as step 5 in Figure 10.1.2.1.1-1 of clause 10.1.2.1.1.
6.	The eNB(s) of candidate cell(s) sends CHO response including configuration of CHO candidate cell(s) to the source eNB. The response message is also sent for each candidate cell.
7.	The source eNB sends a RRCConnectionReconfiguration message to the UE, containing configuration of CHO candidate cell(s) and CHO execution condition(s). The source eNB decides on the condition for the execution of CHO and adds the condition(s) to the RRC message sent to the UE.
NOTE 1:	The source eNB may reconfigure the UE's source configuration after providing CHO configuration for candidate target cell(s).
NOTE 1a:	A configuration of a CHO candidate cell cannot contain a DAPS handover.
8.	The UE sends an RRCConnectionReconfigurationComplete message to the source eNB.
8a.	If early data forwarding is applied, the source eNB sends the EARLY STATUS TRANSFER message.
9.	The UE maintains connection with the source eNB after receiving CHO configuration, and starts evaluating the CHO execution condition(s) for the CHO candidate cell(s). If at least one CHO candidate cell satisfies the corresponding CHO execution condition, the UE detaches from the source eNB, applies the stored corresponding configuration for that candidate cell and synchronises to that candidate cell.
10-11. The UE accesses to the target eNB and completes the handover procedure by sending RRCConnectionReconfigurationComplete message to the target eNB. The UE releases the stored CHO configurations after successful completion of RRC handover procedure.
11a/b.	The target eNB sends the HANDOVER SUCCESS message to the source eNB to inform that the UE has successfully accessed the target cell. In return, the source eNB sends the SN STATUS TRANSFER message.
NOTE 2:	Late data forwarding may be initiated as soon as the source eNB receives the HANDOVER SUCCESS message.
11c.	The source eNB sends the HANDOVER CANCEL message toward the other signalling connections or other potential target eNBs, if any, to cancel CHO for the UE.
12.	Steps 12-18 as in Figure 10.1.2.1.1-1.
[TS 36.331, clause 5.3.5.3]
If the RRCConnectionReconfiguration message does not include the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
…
1>	if the RRCConnectionReconfiguration message includes the conditionalReconfiguration:
2>	perform conditional reconfiguration as specified in 5.3.5.9;
NOTE 6:	In case of conditional reconfiguration the text "if the received RRCConnectionReconfiguration. . ." corresponds to applying the stored RRCConnectionReconfiguration message (according to 5.3.5.9.5).
[TS 36.331, clause 5.3.5.9.1]
The network configures the UE with conditional reconfiguration (i.e. conditional handover) including per candidate target cell an RRCConnectionReconfiguration to be stored and to be applied upon the fulfilment of an associated execution condition.
The UE shall:
1>	if the received conditionalReconfiguration includes the condReconfigurationToRemoveList:
2>	perform the conditional reconfiguration removal procedure as specified in 5.3.5.9.2;
1>	if the received conditionalReconfiguration includes the condReconfigurationToAddModList:
2> perform the conditional reconfiguration addition/modification procedure as specified in 5.3.5.9.3;
[TS 36.331, clause 5.3.5.9.2]
The UE shall:
1>	for each CondReconfigurationId included in the condReconfigurationToRemoveList that is part of the current UE configuration in VarConditionalReconfiguration:
2>	remove the entry with the matching condReconfigurationId from the condReconfigurationList within the VarConditionalReconfiguration.
NOTE:	The UE does not consider the message as erroneous if the condReconfigurationToRemoveList includes any CondReconfigurationId value that is not part of the current UE configuration.
[TS 36.331, clause 5.3.5.9.3]
The UE shall:
1>	for each condReconfigurationId included in the condReconfigurationToAddModList:
2>	if an entry with the matching condReconfigurationId exists in the condReconfigurationList within the VarConditionalReconfiguration:
3>	if the entry in condReconfigurationToAddModList includes a triggerCondition;
4>	replace triggerCondition within the VarConditionalReconfiguration with the value received for this condReconfigurationId
3>	if the entry in condReconfigurationToAddModList includes an condReconfigurationToApply;
4>	replace condReconfigurationToApply within the VarConditionalReconfiguration with the value received for this condReconfigurationId;
2>	else:
3>	add a new entry for this condReconfigurationId within the VarConditionalReconfiguration;
3>	store the associated RRCConnectionReconfiguration in VarConditionalReconfiguration.
8.2.4.31.2.3	Test description
8.2.4.31.2.3.1	Pre-test conditions
System Simulator:
-	Cell 1 and Cell 2.
UE:
-	None.
Preamble:
-	The UE is in state Generic RB Established (state 3) on Cell 1 according to [18].
8.2.4.31.2.3.2	Test procedure sequence
Table 8.2.4.31.2.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions after preamble, while columns marked "T1" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 8.2.4.31.2.3.2-1: Time instances of cell power level and parameter changes
	
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 4
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-91
	-91
	Power levels are such that UE attacheded on Cell 1 and entry condition for event A3 is not satisfied

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-91
	-79
	-91
	Power levels are such that entry condition for event A3 is satisfied for Cell 2

	T2
	Cell-specific RS EPRE
	dBm/15kHz
	-91
	-79
	-79
	Power levels are such that entry condition for event A3 is satisfied for Cell 2 and Cell 4

	T3
	Cell-specific RS EPRE
	dBm/15kHz
	-91
	-91
	-79
	Power levels are such that entry condition for event A3 is satisfied for Cell 4



Table 8.2.4.31.2.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCConnectionReconfiguration message including conditionalReconfiguration in Cell 1 to set Cell 2 and Cell 4 as target candidate cells.
	<--
	RRCConnectionReconfiguration
	-
	-

	2
	The UE transmits an RRCConnectionReconfigurationComplete message to Cell 1.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	3
	The SS transmits an RRCConnectionReconfiguration message including condReconfigurationToRemoveList in Cell 1 to remove Cell 2 from the target candidate cell list.
	<--
	RRCConnectionReconfiguration
	-
	-

	4
	The UE transmits an RRCConnectionReconfigurationComplete message to Cell 1.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	5
	SS adjusts the cell-specific reference signal level according to row "T1".
	-
	-
	-
	-

	6
	Check: Does the UE attempt to perform the handover using MAC Random Access Preamble on Cell 2?
	-->
	(PRACH Preamble)
	1
	F

	7
	The SS transmits an RRCConnectionReconfiguration message including condReconfigurationToAddModList in Cell 1 to replace Cell 4 with Cell 2 as the target candidate cell.
	<--
	RRCConnectionReconfiguration
	-
	-

	8
	The UE transmits an RRCConnectionReconfigurationComplete message to Cell 1.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	9
	SS adjusts the cell-specific reference signal level according to row "T2".
	-
	-
	-
	-

	10
	Check: Does the UE attempt to perform the handover using MAC Random Access Preamble on Cell 2?
	-->
	(PRACH Preamble)
	2
	P

	11
	The SS transmit Random Access Response to respond to the preamble on Cell 2.
	<-
	Random Access Response
	-
	-

	12
	The UE transmits an RRCConnectionReconfigurationComplete message on Cell 2.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	13
	The SS transmits an RRCConnectionReconfiguration message including conditionalReconfiguration in Cell 2 to set Cell 1 as target candidate cell.
	<--
	RRCConnectionReconfiguration
	-
	-

	14
	The UE transmits an RRCConnectionReconfigurationComplete message to Cell 2.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	15
	The SS transmits an RRCConnectionReconfiguration message including conditionalReconfiguration in Cell 2 to add Cell 4 as target candidate cell.
	<--
	RRCConnectionReconfiguration
	-
	-

	16
	The UE transmits an RRCConnectionReconfigurationComplete message to Cell 2.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	17
	SS adjusts the cell-specific reference signal level according to row "T3".
	-
	-
	-
	-

	18
	Check: Does the UE attempt to perform the handover using MAC Random Access Preamble on Cell 4?
	-->
	(PRACH Preamble)
	2
	P

	19
	The SS transmit Random Access Response to respond to the preamble on Cell 2.
	<--
	Random Access Response
	-
	-

	20
	The UE transmits an RRCConnectionReconfigurationComplete message on Cell 2.
	-->
	RRCConnectionReconfigurationComplete
	-
	-



8.2.4.31.2.3.3	Specific message contents
Table 8.2.4.31.2.3.3-1: RRCConnectionReconfiguration (step 1, step 3, step 7, step 13 and step 15, Table 8.2.4.31.2.3.2-2)
	Derivation Path: 36.508, Table 4.6.1-8 with condition CHO

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL 
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        measConfig
	Not present
	
	Step 3, Step 7, Step 15

	
	MeasConfig
	Table 8.2.4.31.2.3.3-2
	Step 1, Step 13

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                nonCriticalExtension SEQUENCE {
	
	
	

	                  nonCriticalExtension SEQUENCE {
	
	
	

	                    nonCriticalExtension SEQUENCE {
	
	
	

	                      nonCriticalExtension SEQUENCE {
	
	
	

	                        nonCriticalExtension SEQUENCE {
	
	
	

	                          nonCriticalExtension SEQUENCE {
	
	
	

	                            conditionalReconfiguration-r16
	ConditionalReconfiguration-r16-HO(Step 1)
	Table 8.2.4.31.2.3.3-3
	Step 1

	
	ConditionalReconfiguration-r16-HO(Step 3)
	Table 8.2.4.31.2.3.3-5
	Step 3

	
	ConditionalReconfiguration-r16-HO(Step 7)
	Table 8.2.4.31.2.3.3-6
	Step 7

	
	ConditionalReconfiguration-r16-HO(Step 13)
	Table 8.2.4.31.2.3.3-7
	Step 13

	
	ConditionalReconfiguration-r16-HO(Step 15)
	Table 8.2.4.31.2.3.3-8
	Step 15

	                          }
	
	
	

	                        }
	
	
	

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.2.4.31.2.3.3-2: MeasConfig (Table 8.2.4.31.2.3.3-1)
	Derivation Path: 36.508, Table 4.6.6-1

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	1 entry
	
	

	    measObjectId[1]
	IdMeasObject-f1
	
	

	    measObject[1] 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	  }
	
	
	

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

	    reportConfigId[1]
	IdReportConfig-A3
	
	

	    reportConfig[1]
	ReportConfigEUTRA-A3
	
	

	  }
	
	
	

	  measIdToAddModList SEQUENCE (SIZE (1..maxMeasId)) OF SEQUENCE {
	1 entry
	
	

	    measId[1]
	1
	
	

	    measObjectId[1]
	IdMeasObject-f1
	
	

	    reportConfigId[1]
	IdReportConfig-A3
	
	

	  }
	
	
	

	}
	
	
	



Table 8.2.4.31.2.3.3-3: ConditionalReconfiguration-r16-HO (Step 1, Table 8.2.4.31.2.3.3-1)
	Derivation Path: 36.508, Table 4.6.5-2

	Information Element
	Value/remark
	Comment
	Condition

	ConditionalReconfiguration-r16-HO ::= SEQUENCE {
	
	
	

	  condReconfigurationToAddModList-r16 SEQUENCE (SIZE (1..maxCondConfig-r16)) OF SEQUENCE {
	2 entries
	
	

	    CondReconfigurationAddMod-r16[1] SEQUENCE {
	
	entry 1
	

	      condReconfigurationId-r16
	1
	
	

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

	        MeasId[1]
	1
	entry 1
	

	      }
	
	
	

	      condReconfigurationToApply-r16
	RRCConnectionReconfiguration with condition HO_to_Cell 2
	Table 8.2.4.31.2.3.3-4
	

	    }
	
	
	

	    CondReconfigurationAddMod-r16[2] SEQUENCE {
	
	entry 2
	

	      condReconfigurationId-r16
	1
	
	

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

	        MeasId[1]
	1
	entry 1
	

	      }
	
	
	

	      condReconfigurationToApply-r16
	RRCConnectionReconfiguration with condition HO_to_Cell 4
	Table 8.2.4.31.2.3.3-4
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.2.4.31.2.3.3-4: RRCConnectionReconfiguration (Table 8.2.4.31.2.3.3-3)
	Derivation Path: 36.508, Table 4.6.1-8, condition HO

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        mobilityControlInfo ::= SEQUENCE {
	
	
	

	          targetPhysCellId
	PhysicalCellIdentity of Cell 1
	
	HO_to_Cell 1

	
	PhysicalCellIdentity of Cell 2
	
	HO_to_Cell 1

	
	PhysicalCellIdentity of Cell 4
	
	HO_to_Cell 1

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.2.4.31.2.3.3-5: ConditionalReconfiguration-r16-HO (Step 3, Table 8.2.4.31.2.3.3-1)
	Derivation Path: 36.508, Table 4.6.5-2

	Information Element
	Value/remark
	Comment
	Condition

	ConditionalReconfiguration-r16-HO ::= SEQUENCE {
	
	
	

	  CondReconfigurationToRemoveList-r16 SEQUENCE (SIZE (1..maxCondConfig-r16)) OF SEQUENCE {
	1 entry
	
	

	    CondReconfigurationId-r16[1]
	1
	
	

	  }
	
	
	

	}
	
	
	



Table 8.2.4.31.2.3.3-6: ConditionalReconfiguration-r16-HO (Step 7, Table 8.2.4.31.2.3.3-1)
	Derivation Path: 36.508, Table 4.6.5-2

	Information Element
	Value/remark
	Comment
	Condition

	ConditionalReconfiguration-r16-HO ::= SEQUENCE {
	
	
	

	  condReconfigurationToAddModList-r16 SEQUENCE (SIZE (1..maxCondConfig-r16)) OF SEQUENCE {
	1 entry
	
	

	    CondReconfigurationAddMod-r16[1] SEQUENCE {
	
	entry 1
	

	      condReconfigurationId-r16
	1
	
	

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

	        MeasId[1]
	1
	entry 1
	

	      }
	
	
	

	      condReconfigurationToApply-r16
	RRCConnectionReconfiguration with condition HO_to_Cell 2
	Table 8.2.4.31.2.3.3-4
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.2.4.31.2.3.3-7: ConditionalReconfiguration-r16-HO (Step 13, Table 8.2.4.31.2.3.3-1)
	Derivation Path: 36.508, Table 4.6.5-2

	Information Element
	Value/remark
	Comment
	Condition

	ConditionalReconfiguration-r16-HO ::= SEQUENCE {
	
	
	

	  condReconfigurationToAddModList-r16 SEQUENCE (SIZE (1..maxCondConfig-r16)) OF SEQUENCE {
	1 entry
	
	

	    CondReconfigurationAddMod-r16[1] SEQUENCE {
	
	entry 1
	

	      condReconfigurationId-r16
	1
	
	

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

	        MeasId[1]
	1
	entry 1
	

	      }
	
	
	

	      condReconfigurationToApply-r16
	RRCConnectionReconfiguration with condition HO_to_Cell 1
	Table 8.2.4.31.2.3.3-4
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.2.4.31.2.3.3-8: ConditionalReconfiguration-r16-HO (Step 15, Table 8.2.4.31.2.3.3-1)
	Derivation Path: 36.508, Table 4.6.5-2

	Information Element
	Value/remark
	Comment
	Condition

	ConditionalReconfiguration-r16-HO ::= SEQUENCE {
	
	
	

	  condReconfigurationToAddModList-r16 SEQUENCE (SIZE (1..maxCondConfig-r16)) OF SEQUENCE {
	1 entry
	
	

	    CondReconfigurationAddMod-r16[1] SEQUENCE {
	
	entry 1
	

	      condReconfigurationId-r16
	2
	
	

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

	        MeasId[1]
	1
	entry 1
	

	      }
	
	
	

	      condReconfigurationToApply-r16
	RRCConnectionReconfiguration with condition HO_to_Cell 4
	Table 8.2.4.31.2.3.3-4
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



<End of modified section 1>
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