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[bookmark: _Toc21103306]8.1.6	SON and MDT support for NR
8.1.6.1	Intra NR MDT
8.1.6.1.1	Immediate MDT
8.1.6.1.1.2	Immediate MDT / Measurement / Latency metrics for UL PDCP Packet Delay per DRB
8.1.6.1.1.2.1	Test Purpose (TP)
(1)
with {UE supporting UL PDCP Packet Delay per DRB measurement and in RRC_CONNECTED state}
ensure that {
  when {UE receives RRCReconfiguration containing ReportConfigNR IE with ul-DelayValueConfig IE set to “setup”}
    then {UE sends the RRCReconfigurationComplete message}
}

(2)
with {UE in RRC_CONNECTED and measurement configured for UL PDCP Packet Delay per DRB and having DRBs established}
ensure that {
  when {UE determines that UL PDCP SDUs per DRB}
    then {UE sends the MeasurementReport message with ul-PDCP-DelayResultList for corresponding DRB}
}

(3)
with { UE in RRC_CONNECTED and measurement configured for UL PDCP Packet Delay per DRB}
ensure that {
  when {UE receives RRCReconfiguration containing ReportConfigNR IE with ul-DelayConfig IE set to “release”)
    then {UE stops monitoring the UL PDCP Packet Delay per DRB}
}

8.1.6.1.1.2.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.331, clause 5.5.3.1, 5.5.4.1, 5.5.5.1 & TS 38.314, clause 4.3.1.1
[TS 38.331, clause 5.5.3.1]
…
The UE shall:
…
1>	for each measId included in the measIdList within VarMeasConfig:
…
2>	if the ul-DelayValueConfig is configured for the associated reportConfig:
3>	ignore the measObject;
3>	for each of the configured DRBs, configure the PDCP layer to perform corresponding average UL PDCP packet delay measurement per DRB;
…
[TS 38.331, clause 5.5.4.1]
If AS security has been activated successfully, the UE shall:
1>	for each measId included in the measIdList within VarMeasConfig:
…
2>	if the corresponding reportConfig includes the ul-DelayValueConfig:
3>	initiate the measurement reporting procedure, as specified in 5.5.5, immediately after a first measurement result is provided by all lower layers of the associated DRB identity;
…
[TS 38.331, clause 5.5.5.1]
…
For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within the MeasurementReport message as follows:
…
1>	if average uplink PDCP delay values are available:
2>	set the ul-PDCP-DelayValueResultList to include the corresponding average uplink PDCP delay values;
…
[TS 38.314, clause 4.3.1.1]
The objective of this measurement performed by UE is to measure Packet Delay in Layer PDCP for QoS verification of MDT or for the QoS monitoring as defined in TS 23.501.
Protocol Layer: PDCP
Table 4.3.1.1-1: Definition for UL PDCP Packet Average Delay per DRB per UE
	Definition
	PDCP Packet Delay in the UL per DRB. This measurement refers to PDCP queuing delay for DRBs in the UE, which captures the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available, which has included the delay the UE gets resources granted (from sending SR/RACH to get the first grant). The measurement is done separately per DRB.

Detailed Definition:
where
explanations can be found in the table 4.3.1.1-2 below.



NOTE:	UE measures UL PDCP queueing delay at DRB level. It is up to gNB to convert DRB level delay to QoS level delay with the assumption that all QoS flows mapped to the same DRB get the same QoS treatment, and it is up to gNB to calculate QoS level delay if multiple DRBs mapped with the same QoS.
Table 4.3.1.1-2: Parameter description for UL PDCP Packet Average Delay per DRB per UE
	
	PDCP average delay in the UL per DRB, averaged during time period 𝑇. Unit: 0.1 ms.
PDCP average delay in the UL per DRB is 1s if the actual value is larger than 1s.

	
	The point in time when the UL PDCP SDU i arrivals at PDCP upper SAP.

	
	The point in time when the UL MAC PDU k including the first part of UL PDCP SDU i is scheduled for transmission.

	
	A UL PDCP SDU that is received by the PDCP during time period 𝑇. 

	
	Total number of UL PDCP SDUs received during time period 𝑇.

	
	Time Period during which the measurement is performed

	
	The identity of the measured DRB.



8.1.6.1.1.2.3	Test description
8.1.6.1.1.2.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1
UE:
-	None
Preamble:
-	The UE is in 5GS state 3N-A with one PDU session active according to TS 38.508-1 [4], clause 4.4A.3 Table 4.4A.3-1.and using the message condition UE TEST LOOP MODE BA active. 3 DRBs are configured where DRB#j1 is defined as default DRB.
8.1.6.1.1.2.3.2	Test procedure sequence
Table 8.1.6.1.1.2.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an
RRCReconfiguration message
including MeasConfig to setup ul-DelayValueConfig
	<--
	NR RRC: RRCReconfiguration
	-
	-

	2
	The UE transmits an
RRCReconfigurationComplete message
	-->
	NR RRC: RRCReconfigurationComplete
	1
	P

	
	EXCEPTION: In parallel with steps 3-9, parallel behaviour defined in table 8.1.6.1.1.2.3.2-3 is executed to receive periodic measurement report.
	
	
	
	

	3
	The SS transmits UL grant to the UE at every 5ms in PDCCH occasion
	
	
	
	

	4
	The SS transmits an IP Packet on the
data radio bearer associated with the
dedicated 5GC bearer context #2
	
	
	
	

	5
	The UE loop backs the IP packet received in step 4 on DRB#j+1
	
	
	
	

	5A
	Check: Does the UE transmit a
MeasurementReport message containing UL-PDCP-DelayValueResult with averageDelay set to non zero value for DRB#j+1 and DRB# j+2?
	-->
	NR RRC: MeasurementReport
	2
	P

	6
	The SS transmits an IP Packet on the
data radio bearer associated with the
dedicated 5GC bearer context #3
	
	
	
	

	7
	The UE loop backs the IP packet received in step 6 on DRB# j+2
	
	
	
	

	8
	Check: Does the UE transmit a
MeasurementReport message containing UL-PDCP-DelayValueResult for DRB# j+1 and with with averageDelay set to non zero value DRB# j+2?2 and DRB#3?
	-->
	MeasurementReport
	2
	P

	9
	The SS transmits an
RRCReconfiguration message
including MeasConfig to release the ul-DelayValueConfig measurement
	<--
	NR RRC: RRCReconfiguration
	-
	-

	10
	The UE transmits an
RRCReconfigurationComplete message.
	-->
	NR RRC: RRCReconfigurationComplete
	
	

	-
	EXCEPTION: In parallel with steps 11-14, parallel behaviour defined in table 8.1.6.1.1.2.3.2-2 is executed.
	-
	-
	-
	-

	11
	The SS transmits an IP Packet on the
data radio bearer associated with the
dedicated 5GC bearer context #2
	
	
	
	

	12
	The UE loop backs the IP packet received in step 11 on DRB# j+1
	
	
	
	

	13
	The SS transmits an IP Packet on the
data radio bearer associated with the
dedicated 5GC bearer context #3
	
	
	
	

	14
	The UE loop backs the IP packet received in step 13 on DRB#j+2
	
	
	
	

	15
	Void
	-
	-
	-
	-



Table 8.1.6.1.1.2.3.2-2: Parallel behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit a
MeasurementReport message containing UL-PDCP-DelayValueResult?
	-->
	MeasurementReport
	3
	F



Table 8.1.6.1.1.2.3.2-3: Parallel behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE transmit a
MeasurementReport message 
	-->
	MeasurementReport
	-
	-



8.1.6.1.1.2.3.3	Specific message contents
Table 8.1.6.1.1.2.3.3-1: RRCReconfiguration (step 1 and 9, Table 8.1.6.1.1.2.3.2-1)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-13 with condition NR_MEAS



Table 8.1.6.1.1.2.3.3-2: MeasConfig (Table 8.1.6.1.1.2.3.3-1)
	Derivation Path: TS 38.508-1 [4] Table 4.6.3-69

	Information Element
	Value/Remark
	Comment
	Condition

	measConfig ::= SEQUENCE {
	
	
	

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

	    MeasObjectToAddMod[1] SEQUENCE {
	
	entry 1
	

	      measObjectId
	1
	
	

	      measObject CHOICE {
	
	
	

	        measObjectNR
	MeasObjectNR(57)
	Thres=57(-100dBm
≤ SS-RSRP<-99dBm)
	

	
	MeasObjectNR(56 + Delta(NRfs))
	SS RSRP corresponding to  -100dBm
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

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

	    ReportConfigToAddMod[1] SEQUENCE {
	
	entry 1
	

	      reportConfigId
	1
	
	

	      reportConfig
	ReportConfigNR- PERIODICAL
	
	

	    }
	
	
	

	  }
	
	
	

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

	    MeasIdToAddMod[1] SEQUENCE {
	
	entry 1
	

	      measId
	1
	
	

	      measObjectId
	1
	
	

	      reportConfigId
	1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.6.1.1.2.3.3-3: ReportConfigNR- PERIODICAL (Table 8.1.6.1.1.2.3.3-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-142 with condition PERIODICAL, MDT_DELAY

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigNR::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    periodical SEQUENCE {
	
	
	

	      ul-DelayValueConfig-r16 CHOICE {
	
	
	

	        setup SEQUENCE {
	
	
	Step1

	          delay-DRBlist SEQUENCE (SIZE(1..maxDRB)) OF DRB-Identity {
	2 entries
	
	

	            DRB-Identity[1]
	j+1
	entry 1
	

	            DRB-Identity[2]
	j+2
	entry 2
	

	          }
	
	
	

	        }
	
	
	

	        Release
	NULL
	
	Step9

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.6.1.1.2.3.3-4: MeasurementReport (steps 5A and 8, Table 8.1.6.1.1.2.3.2-1 and step 1, Table 8.1.6.1.1.2.3.2-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-5A

	Information Element
	Value/remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    measurementReport SEQUENCE {
	
	
	

	      measResults SEQUENCE {
	
	
	

	        measId
	1
	
	

	        measResultServingMOList SEQUENCE {
	1 entry
	
	

	          servCellId
	ServCellIndex of NR Cell 1
	
	

	          measResultServingCell SEQUENCE {
	
	
	

	            physCellId
	Physical CellID of the NR Cell 1
	
	

	            measResult SEQUENCE {
	
	
	

	              cellResults SEQUENCE {
	
	
	

	                resultsSSB-Cell SEQUENCE {
	
	
	

	                  rsrp
	(0..127)
	
	

	                  rsrq
	(0..127)
	
	

	                  sinr
	Not checked
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	        ul-PDCP-DelayValueResultList-r16 SEQUENCE (SIZE (1..maxDRB)) OF UL-PDCP-DelayValueResult-r16{
	2 entries
	Step 5A, Table 8.1.6.1.1.2.3.2-1
	

	          drb-Id-r16[1]
	j+1
	entry 1
	

	          averageDelay-r16[1]
	Any value other than 0
	
	

	          drb-Id-r16[2]
	j+2
	entry 2
	

	          averageDelay-r16[2]
	0
	
	

	        }
	
	
	

	        ul-PDCP-DelayValueResultList-r16 SEQUENCE (SIZE (1..maxDRB)) OF UL-PDCP-DelayValueResult-r16{
	2 entries
	Step8, Table 8.1.6.1.1.2.3.2-1
	

	          drb-Id-r16[1]
	j+1
	entry 1
	

	          averageDelay-r16[1]
	0
	
	

	          drb-Id-r16[2]
	j+2
	entry 2
	

	          averageDelay-r16[2]
	Any value other than 0
	
	

	        }
	
	
	

	        ul-PDCP-DelayValueResultList-r16 
	Present
	Step 1, Table 8.1.6.1.1.2.3.2-2
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
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Table 8.1.6.1.1.2.3.3-5: RRCReconfiguration (Preamble, Table 8.1.6.1.1.2.3.3-1)
	Derivation Path: TS 38.508-1 [4], table 4.6.1-13  with condition NR

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig-3DRBs
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig-3DRBs
	OCTET STRING (CONTAINING CellGroupConfig)
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.6.1.1.2.3.3-6: RadioBearerConfig-3DRBs (Table 8.1.6.1.1.2.3.3-4)
	Derivation Path: TS 38.508-1 [4], table 4.6.3-132 and condition SRB2 and DRB1

	Information Element
	Value/remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

	  drb-ToAddModList SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod {
	3 entries
	
	

	    DRB-ToAddMod[1] SEQUENCE {
	
	entry 1
	

	      cnAssociation CHOICE {
	
	
	

	        sdap-Config::= SEQUENCE {
	
	
	

	          pdu-Session
	PDU session ID
	Same as the PDU session ID in PDU SESSION ESTABLISHMENT REQUEST
	

	          defaultDRB
	true
	
	

	          mappedQoS-FlowsToAdd SEQUENCE {
	
	
	

	            QFI
	1
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	      drb-Identity
	DRB-Identity with Condition DRBj
	j is the ID of the DRB established during the preamble which is allocated according to internal TTCN mapping

	

	      }
	
	
	

	    }
	
	
	

	    DRB-ToAddMod[2] SEQUENCE 
	
	entry 2
	

	      cnAssociation CHOICE {
	
	
	

	        sdap-Config SEQUENCE {
	
	
	

	          pdu-Session
	PDU session ID
	Same as the PDU session ID in PDU SESSION ESTABLISHMENT REQUEST
	

	          defaultDRB
	false
	
	

	          mappedQoS-FlowsToAdd SEQUENCE {
	
	
	

	            QFI
	5
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	      drb-Identity
	 DRB-Identity with Condition DRBj+1
	
	

	      }
	
	
	

	    }
	
	
	

	    DRB-ToAddMod[3] SEQUENCE 
	
	entry 3
	

	      cnAssociation CHOICE {
	
	
	

	        sdap-Config SEQUENCE {
	
	
	

	          pdu-Session
	PDU session ID
	Same as the PDU session ID in PDU SESSION ESTABLISHMENT REQUEST
	

	          defaultDRB
	false
	
	

	          mappedQoS-FlowsToAdd SEQUENCE {
	
	
	

	            QFI
	2
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	      drb-Identity
	 DRB-Identity with Condition DRBj+2
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.6.1.1.2.3.3-7: CellGroupConfig-3DRBs (Table 8.1.6.1.1.2.3.3-4)
	Derivation Path: TS 38.508-1 [4], table 4.6.3-19 and condition SRB2_DRB1

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  rlc-BearerToAddModList SEQUENCE (SIZE(1..maxLC-ID)) OF RLC-BearerConfig {
	4 entries
	
	

	    RLC-BearerConfig[1]
	RLC-BearerConfig with condition SRB2
	entry 1
	

	    RLC-BearerConfig[2]
	RLC-BearerConfig with conditions AM and DRBj
	entry 2
	

	    RLC-BearerConfig[3]
	RLC-BearerConfig with conditions AM and DRBj+1
	entry 3
	

	    RLC-BearerConfig[3]
	RLC-BearerConfig with conditions AM and DRBj+2
	entry 4
	

	  }
	
	
	

	}
	
	
	



Table 8.1.6.1.1.2.3.3-8: PDU SESSION ESTABLISHMENT ACCEPT (Preamble) (Table 8.1.6.1.1.2.3.3-1)
	Derivation Path: TS 38.508-1, table 4.7.2-2

	Information Element
	Value/remark
	Comment
	Condition

	PDU session ID
	The same as the PDU session ID in PDU SESSION ESTABLISHMENT REQUEST
	
	

	Authorized QoS rules
	3 entries
	
	

	  QoS rule [1]
	Reference QoS rule #1 as defined in Table 4.8.2.1-1.
	QFI=1
	

	  QoS rule [2]
	Reference QoS rule #4 as defined in Table 4.8.2.1-4 except DQR bit set to ‘0’B.
	QFI=2
	

	  QoS rule [3]
	Reference QoS rule #5 as defined in Table 4.8.2.1-5.
	QFI=5
	

	Mapped EPS Bearer contexts
	Not Present
	
	

	Authorized QoS flow descriptions
	3 entries
	
	

	  QoS flow [1]
	Reference QoS flow #1 as defined in Table8.1.5.4.1.3.3-7.
	QFI=1
	

	  QoS flow [2]
	Reference QoS flow #2 as defined in Table8.1.5.4.1.3.3-8.
	QFI=2
	

	  QoS flow [3]
	Reference QoS flow #3 as defined in Table 4.8.2.3-3.
	QFI=5
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