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[bookmark: _Toc21103394][bookmark: _Toc21103395]8.1.3.4.2	RLM and BFD relaxation
8.1.3.4.2.1	RLM and BFD relaxation / RLM / RRC Re-establishment
8.1.3.4.2.1.1	Test Purpose (TP)
(1)
with { UE in NR RRC_CONNECTED state and having been configured with goodServingCellEvaluationRLM, lowMobilityEvaluationConnected and rlm-RelaxationReportingConfig }
ensure that {
  when {  UE detects that the goodServingCellEvaluationRLM and lowMobilityEvaluationConnected criteria are both met for the first time }
   then { UE initiates the UE assistance information procedure to inform the network that its relaxation state for RLM measurements for cell group has changed }
            }

(2)
with { UE in NR RRC_CONNECTED state configured with lowMobilityEvaluationConnected and rlm-RelaxationReportingConfig and T346j is running }
ensure that {
  when { UE detects that the lowMobilityEvaluationConnected criteria has changed}
   then { UE does not initiates the UE assistance information procedure to inform the network that its relaxation state for RLM measurements for cell group has changed }
            }

(3)
with { UE has been configured with rlm-RelaxationReportingConfig }
ensure that {
  when { UE re-selects to a new cell while T311 is running}
   then { UE releases  rlm-RelaxationReportingConfig for MCG}
            }

8.1.3.4.2.1.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.331 clause 5.7.13.
[TS 38.331 clause 5.7.13]
In case both low mobility criterion and good serving cell criterion are configured for RLM/BFD relaxation, the UE is allowed to perform RLM and/or BFD relaxation according to requirements specified in TS 38.133 [14] when both relaxed measurement criterion for low mobility and relaxed measurement criterion for good serving cell quality are met.
In case only the good serving cell quality criterion is configured for RLM/BFD relaxation, the UE is allowed to perform RLM and/or BFD relaxation according to requirements specified in TS 38.133 [14] when the relaxed measurement criterion for good serving cell quality is met.
...
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The relaxed measurement criterion for UE with low mobility in RRC_CONNECTED is fulfilled when:
-	(SS-RSRPRef – SS-RSRP) < SSearchDeltaP-Connected,
Where:
-	SS-RSRP = current L3 RSRP measurement of the SpCell based on SSB (dB).
-	SS-RSRPRef = reference L3 RSRP measurement of the SpCell based on SSB (dB), set as follows:
-	After receiving low mobility criterion configuration, or
-	After MAC of the CG successfully completes a Random Access procedure after applying a reconfigurationWithSync in spCellConfig of the CG while low mobility criterion is configured, or
-	If (SS-RSRP - SS-RSRPRef) > 0, or
-	If the relaxed measurement criterion has not been met for TSearchDeltaP-Connected:
-	The UE shall set the value of SS-RSRPRef to the current SS-RSRP value of the SpCell.
...
The relaxed measurement criterion of good serving cell quality for RLM is fulfilled when the downlink radio link quality on the configured RLM-RS resource is evaluated to be better than the threshold Qin+XdB, wherein
-	Qin is specified in clause 8.1 of TS 38.133 [14].
-	X is the parameter offset in goodServingCellEvaluationRLM.
The relaxed measurement criterion of good serving cell quality for BFD is fulfilled when the downlink radio link quality on the configured BFD-RS resource is evaluated to be better than the threshold Qin+XdB, wherein
-	Q in is specified in clause 8.1 of TS 38.133 [14].
-	X is the parameter offset in goodServingCellEvaluationBFD.
8.1.3.4.2.1.3	Test description
8.1.3.4.2.1.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1 and NR Cell 2
UE:
-	None
Preamble:
-	The UE is in state 2N-A as defined in TS 38.508-1 [4], subclause 4.4A on NR Cell 1.
8.1.3.4.2.1.3.2	Test procedure sequence
Table 8.1.3.4.2.1.3.2-1-1 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", “T2” and "T3", are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 8.1.3.4.2.1.3.2-1-1: Time instances of cell power level and parameter changes in FR1
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88
	Off
	

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	-78
	Off
	

	T2
	SS/PBCH
SSS EPRE
	dBm/SCS
	Off
	Off
	

	T3
	SS/PBCH
SSS EPRE
	dBm/SCS
	Off
	-78
	



Table 8.1.1.1a.1.3.2-2: Time instances of cell power level and parameter changes for FR2
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-91
	Off
	

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	-73
	Off
	

	T2
	SS/PBCH
SSS EPRE
	dBm/SCS
	Off
	Off
	

	T3
	SS/PBCH
SSS EPRE
	dBm/SCS
	Off
	-73
	



Table 8.1.3.4.2.1.3.2-3: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	The following messages are sent and received on NR Cell 1 unless otherwise specified.
	-
	-
	-
	-

	1
	The SS transmits an RRCReconfiguration message to the UE with goodServingCellEvaluationRLM and lowMobilityEvaluationConnected.
	<--
	NR : 
RRCReconfiguration
	-
	-

	2
	The UE transmits and RRCReconfigurationComplete message.
	-->
	NR : 
RRCReconfigurationComplete
	-
	-

	3
	The SS re-adjusts the cell-specific reference signal level according to row "T1".
	-
	-
	-
	-

	4
	Start Timer T1=10 seconds.
NOTE: This is an arbitrary value to wait for UE to initiate deregistration.
	-
	
	-
	-

	-
	EXCEPTION: Steps 5a1-5b4 describes optional behaviour that depends on the UE implementation.
	-
	-
	-
	-

	5a1
	Check: Does the UE transmit an UEAssistanceInformation message containing rlm-MeasRelaxationState-r17 set to “true”?
	-->
	NR : UEAssistanceInformation
	1
	P

	5a2
	The SS cancels timer T1 started in step 4.
	-
	-
	-
	-

	5b1
	Timer T1 started in step 4 expires.
	-
	-
	-
	-

	5b2
	The SS transmits an ACTIVATE MEASUREMENT RELAXATION REQUEST message to the UE.
	<--
	NR RRC: DLInformationTransfer
TC: ACTIVATE MEASUREMENT RELAXATION REQUEST
	-
	-

	-
	EXCEPTION: Steps 5b3 and 5b4 can occur in any order.
	-
	-
	-
	-

	5b3
	The UE transmits an ACTIVATE MEASUREMENT RELAXATION RESPONSE  message to the SS.
	-->
	NR RRC: DLInformationTransfer
TC: ACTIVATE MEASUREMENT RELAXATION RESPONSE
	-
	-

	5b4
	Check: Does the UE transmit an UEAssistanceInformation message containing rlm-MeasRelaxationState-r17 set to “true”?
	-->
	NR : UEAssistanceInformation
	1
	P

	6
	The SS re-adjusts the cell-specific reference signal level according to row "T0".
	-
	-
	-
	-

	7
	Check: Does the UE transmit an UEAssistanceInformation message in the next 6s?
	-->
	NR : UEAssistanceInformation
	2
	F

	8
	The SS re-adjusts the cell-specific reference signal level according to row "T1".
	-
	-
	-
	-

	9
	The SS waits 4s (for rlm-RelaxtionReportingProhibitTimer to expire).
	-
	-
	-
	-

	10
	The SS re-adjusts the cell-specific reference signal level according to row "T0".
	-
	-
	-
	-

	11
	Check: Does the UE transmit an UEAssistanceInformation message containing rlm-MeasRelaxationState-r17 set to “true”?
	-->
	NR : UEAssistanceInformation
	1
	P

	12
	The SS re-adjusts the cell-specific reference signal level according to row "T2".
	-
	-
	-
	-

	13
	The SS waits T310 seconds.
	-
	-
	-
	-

	14
	The SS re-adjusts the cell-specific reference signal level according to row "T3".
The following messsages are sent and received on NR CEll 11 unless otherwise specified.
	-
	-
	-
	-

	15
	The UE transmits an RRCReestablishmentRequest message.
	-->
	NR RRC: RRCReestablishmentRequest
	-
	-

	16
	The SS transmits an RRCReestablishment message.
	<--
	NR RRC: RRCReestablishment
	-
	-

	17
	The UE transmits an RRCReestablishmentComplete message
	-->
	NR RRC: RRCReestablishmentComplete
	-
	-

	18
	The SS transmits an RRCReconfiguration message to establish SRB2 and DRB.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	19
	The UE transmits an RRCReconfigurationtComplete message.
	-->
	NR RRC: RRCReconfigurationtComplete
	-
	-

	20
	Check: Does the UE transmit an UEAssistanceInformation message in the next 5s?
	-->
	NR : UEAssistanceInformation
	3
	F

	21
	SS transmits an RRCRelease message
	<--
	NR : RRCRelease
	-
	-



8.1.3.4.2.1.3.3	Specific message contents
Table 8.1.3.4.2.1.3.3-1: RRCReconfiguration (Step 1, Table 8.1.3.4.2.1.3.2-3)
	Derivation Path: TS 38.508-1, table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig as per Table 8.1.3.4.2.1.3.3-2
	OCTET STRING (CONTAINING CellGroupConfig)
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                otherConfig-v1700 ::= SEQUENCE {
	
	
	

	                  ul-GapFR2-PreferenceConfig-r17
	Not present
	
	

	                  musim-GapAssistanceConfig-r17
	Not present
	
	

	                  musim-LeaveAssistanceConfig-r17
	Not present
	
	

	                  successHO-Config-r17
	Not present
	
	

	                  maxBW-PreferenceConfigFR2-2-r17
	Not present
	
	

	                  maxMIMO-LayerPreferenceConfigFR2-2-r17
	Not present
	
	

	                  minSchedulingOffsetPreferenceConfigExt-r17
	Not present
	
	

	                  rlm-RelaxationReportingConfig-r17::= SEQUENCE {
	
	
	

	                    rlm-RelaxtionReportingProhibitTimer
	s10
	
	

	                  }
	
	
	

	                  bfd-RelaxationReportingConfig-r17
	Not present
	
	

	                  scg-DeactivationPreferenceConfig-r17
	Not present
	
	

	                  rrm-MeasRelaxationReportingConfig-r17
	Not present
	
	

	                  propDelayDiffReportConfig-r17
	Not present
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.3.4.2.1.3.3-2: CellGroupConfig (Table 8.1.3.4.2.1.3.3-1)
	Derivation Path: TS 38.508-1, table 4.6.3-19

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  mac-CellGroupConfig
	Not present
	
	

	  physicalCellGroupConfig
	Not present 
	
	

	  spCellConfig SEQUENCE {
	Not present
	
	

	     lowMobilityEvaluationConnected-r17 ::= SEQUENCE {
	
	
	

	        s-SearchDeltaP-Connected-r17
	dB3
	
	

	        t-SearchDeltaP-Connected-r17
	s5
	
	

	     }
	
	
	

	    goodServingCellEvaluationRLM-r17 ::= SEQUENCE {
	
	
	

	      offset-r17
	db2
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	




