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8.1.4.2.1.2	Inter-RAT handover / From NR to EN-DC / Success
8.1.4.2.1.2.1	Test Purpose (TP)
(1)
with { UE in NR RRC_CONNECTED state }
ensure that {
  when { UE receives a MobilityFromNRCommand message with the embedded RRCConnectionReconfiguration message including nr-SecondaryCellGroupConfig }
    then { UE transmits an RRCConnectionReconfigurationComplete message embedding an RRCReconfigurationComplete message on the EN-DCE-UTRA cell }
            }

8.1.4.2.1.2.2	Conformance requirements
Same as TC 8.1.4.2.1.1 with the addition of: Rel-16 TS 36.331, clause 5.3.5.4 and Rel-16 TS 37.340, clause 10.16.1.
References: The conformance requirements covered in the present TC are specified in: TS 38.331, clause 5.4.3.2, clause 5.4.3.3 and clause 5.4.3.4 and TS 36.331, clause 5.4.2.2 and clause 5.4.2.3.
[TS.38.331, clause 5.4.3.2]
The network initiates the mobility from NR procedure to a UE in RRC_CONNECTED, possibly in response to a MeasurementReport message, by sending a MobilityFromNRCommand message. The network applies the procedure as follows:
-	the procedure is initiated only when AS-security has been activated, and SRB2 with at least one DRB are setup and not suspended.
[TS 38.331, clause 5.4.3.3]
The UE shall:
1>	if the targetRAT-Type is set to eutra:
2>	consider inter-RAT mobility as initiated towards E-UTRA;
2>	forward the nas-SecurityParamFromNR to the upper layers, if included;
1>	access the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT.
[TS.38.331, clause 5.4.3.4]
Upon successfully completing the handover, at the source side the UE shall:
1>	reset MAC;
1>	stop all timers that are running;
1>	release ran-NotificationAreaInfo, if stored;
1>	release the AS security context including the KRRCenc key, the KRRCint, the KUPint key and the KUPenc key, if stored;
1>	release all radio resources, including release of the RLC entity and the MAC configuration;
1>	release the associated PDCP entity and SDAP entity for all established RBs;
NOTE:	PDCP and SDAP configured by the source RAT prior to the handover that are reconfigured and re-used by target RAT when delta signalling (i.e., during inter-RAT intra-system handover when fullConfig is not present) is used, are not released as part of this procedure.
1>	indicate the release of the RRC connection to upper layers together with the release cause 'other'.
[TS 36.331, clause 5.4.2.2]
The RAN using another RAT or the E-UTRA connected to a different type of CN initiates the handover to E-UTRA procedure, in accordance with the specifications applicable for the other RAT or for the E-UTRA connected to a different type of CN, by sending the RRCConnectionReconfiguration message via the radio access technology from which the inter-RAT handover is performed.
E-UTRAN applies the procedure as follows:
-	to activate ciphering, possibly using NULL algorithm, if not yet activated in the other RAT or in the E-UTRA connected to a different type of CN;
-	to establish SRB1, SRB2 and one or more DRBs, i.e. at least the DRB associated with the default EPS bearer is established if the target CN is EPC and at least one DRB is established if the target CN is 5GC.
[TS 36.331, clause 5.4.2.3]
If the UE is able to comply with the configuration included in the RRCConnectionReconfiguration message, the UE shall:
1>	if the RRCConnectionReconfiguration message includes the fullConfig and the source RAT was E-UTRA(i.e., intra-RAT inter-system handover):
…
1>	apply the default physical channel configuration as specified in 9.2.4;
1>	apply the default semi-persistent scheduling configuration as specified in 9.2.3;
1>	apply the default MAC main configuration as specified in 9.2.2;
1>	start timer T304 with the timer value set to t304, as included in the mobilityControlInfo;
1>	consider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;
1>	start synchronising to the DL of the target PCell;
1>	set the C-RNTI to the value of the newUE-Identity;
1>	for the target PCell, apply the downlink bandwidth indicated by the dl-Bandwidth;
1>	for the target PCell, apply the uplink bandwidth indicated by (the absence or presence of) the ul-Bandwidth;
1>	configure lower layers in accordance with the received radioResourceConfigCommon;
1>	configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received mobilityControlInfo;
1>	perform the radio resource configuration procedure as specified in 5.3.10;
1>	if the handoverType in securityConfigHO is set to fivegc-ToEPC:
2>	indicate to higher layer that the CN has changed from 5GC to EPC;
2>	derive the key KeNB based on the mapped KASME key as specified for interworking between EPS and 5GS in TS 33.501 [86];
2>	store the nextHopChainingCount-r15 value;
1>	else if the handoverType in securityConfigHO is set to intra5GC:
…
1>	derive the KRRCint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];
1>	derive the KRRCenc key and the KUPenc key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];
…
1>	if the handoverType in securityConfigHO is set to fivegc-ToEPC or if the handoverType-v1530 is not present:
2>	configure lower layers to apply the indicated integrity protection algorithm and the KRRCint key immediately, i.e. the indicated integrity protection configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;
2>	configure lower layers to apply the indicated ciphering algorithm, the KRRCenc key and the KUPenc key immediately, i.e. the indicated ciphering configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;
1>	if the received RRCConnectionReconfiguration includes the sCellToAddModList:
…
1>	if the RRCConnectionReconfiguration message includes the measConfig:
2>	perform the measurement configuration procedure as specified in 5.5.2;
…
1>	submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new configuration;
1>	if the RRCConnectionReconfiguration message does not include rlf-TimersAndConstants set to setup:
2>	use the default values specified in 9.2.5 for timer T310, T311 and constant N310, N311;
1>	if MAC successfully completes the random access procedure:
2>	stop timer T304;
2>	apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the target PCell, if any;
2>	apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target PCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target PCell;
NOTE 1:	Whenever the UE shall setup or reconfigure a configuration in accordance with a field that is received it applies the new configuration, except for the cases addressed by the above statements.
2>	enter E-UTRA RRC_CONNECTED, upon which the procedure ends;
[TS 36.331, clause 5.3.5.4]
If the RRCConnectionReconfiguration message includes 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 fullConfig:
…
1>	if the received RRCConnectionReconfiguration includes the sk-Counter:
2>	perform key update procedure as specified in in TS 38.331 [82], clause 5.3.5.7;
1>	if the received RRCConnectionReconfiguration includes the nr-SecondaryCellGroupConfig:
2>	perform NR RRC Reconfiguration as specified in TS 38.331 [82], clause 5.3.5.3.
…
1>	set the content of RRCConnectionReconfigurationComplete message as follows:
…
2>	if the received RRCConnectionReconfiguration message included nr-SecondaryCellGroupConfig:
3>	include scg-ConfigResponseNR in accordance with TS 38.331 [82], clause 5.3.5.3;
1>	submit the RRCConnectionReconfigurationComplete message to lower layers for transmission;
[TS 37.340, clause 10.16.1]
Inter-system HO from NR to E-UTRA with EN-DC configuration is supported in this version of the specification. N26 based inter-system HO will be executed between source RAN and gNB.
8.1.4.2.1.2.3	Test description
8.1.4.2.1.2.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1 is the serving cell. System information combination NR-6 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used in NR Cell 1. 
-	E-UTRA Cell 1 is the (PCell) and NR Cell 3 is the (PS Cell) are the target cells. System information combination 31 as defined in TS 36.508 [7] clause 4.4.3.1 is used in the E-UTRA cell. Only NR MIB is broadcasted on NR Cell 3.
UE:
-	None
Preamble:
-	If pc_IP_Ping is set to TRUE then, the UE is in 5GS state 3N-A 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.
8.1.4.2.1.2.3.2	Test procedure sequence
Table 8.1.4.2.1.2.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	0A
	The SS transmits an RRCReconfiguration message and a PDU SESSION MODIFICATION COMMAND to add DRB#a associated with a new QoS Flow.
	<--
	NR RRC: RRCReconfiguration
5GMM: DL NAS TRANSPORT
5GSM: PDU SESSION MODIFICATION COMMAND
	-
	-

	0B
	The UE transmits an RRCReconfigurationComplete message
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	0C
	The UE transmits a ULInformationTransfer message, an UL NAS TRANSPORT message and an PDU SESSION MODIFICATION COMPLETE message
	-->
	NR RRC: ULInformationTransfer
5GMM: UL NAS TRANSPORT
5GSM: PDU SESSION MODIFICATION COMPLETE
	-
	-

	1
	The SS transmits a MobilityFromNRCommand message on NR Cell 1,and embedded RRCConnectionReconfiguration message should contains nr-SecondaryCellGroupConfig with the configuration of NR cCell 3 
	<--
	MobilityFromNRCommand (RRCConnectionReconfiguration)
	-
	-

	2
	Check: Does the UE transmit an RRCConnectionReconfigurationComplete containing NR RRCReconfigurationComplete message on E-UTRA Cell 1 using the security key derived from the new KeNB and sk-Counter?
	[bookmark: OLE_LINK2]-->
	RRCConnectionReconfigurationComplete
(RRCReconfigurationComplete)
	1
	P

	3
	The UE transmits an ULInformationTransfer message on the cell specified in the test case.
This message includes a TRACKING AREA UPDATE REQUEST message.
	-->
	RRC: ULInformationTransfer
NAS: TRACKING AREA UPDATE REQUEST
	-
	-

	4
	The SS transmits a DLInformationTransfer message on the cell specified in the test case.
This message includes a TRACKING AREA UPDATE ACCEPT message.
	<--
	RRC: DLInformationTransfer
NAS: TRACKING AREA UPDATE ACCEPT
	-
	-

	5
	The UE transmits an ULInformationTransfer message on the cell specified in the test case.
This message includes a TRACKING AREA UPDATE COMPLETE message.
	-->
	RRC: ULInformationTransfer
NAS: TRACKING AREA UPDATE COMPLETE
	-
	-

	6
	Check: Does the test result of generic test procedure in TS 38.508-1 [4] subclause 4.9.1 indicate that the UE is capable of exchanging IP data on DRB#bn associated with the default PDN connection EPS bearer in E-UTRA Cell 1 and DRB#m associated with PDU session in  NR Cell 3
	-
	-
	1
	P

	7
	Check: Does the test result of generic test procedure in TS 38.508-1 [4] subclause 4.9.1 indicate that the UE is capable of exchanging IP data on the SCG DRB#a in NR Cell 3
	-
	-
	1
	P



8.1.4.2.1.2.3.3	Specific message contents
Table 8.1.4.2.1.2.3.3-0A: PDU SESSION MODIFICATION COMMAND (step 0A, Table 8.1.4.2.1.2.3.2-1)
	Derivation Path: TS 38.508-1 [4], Table 4.7.2-9.

	Information Element
	Value/remark
	Comment
	Condition

	PDU session ID
	The same as the PDU session ID in PDU SESSION ESTABLISHMENT REQUEST associated with the Internet PDU session if available or with the first PDU session
	
	

	Mapped EPS bearer contexts 
	
	
	

	  Mapped EPS bearer context
	
	
	

	    EPS bearer identity
	(DRB#a + 4)
	
	

	    Operation code
	‘001’B
	Create new EPS bearer 
	

	    E bit
	'1'B
	Parameters list is included
	

	    Number of EPS parameters
	’0001’B
	1 parameter
	

	    Mapped EPS QoS parameters
	EPC dedicated bearer context of the entry in TS 38.508-1 [4] Table 4.8.4-1 which has been determined by the DNN IE in the UL NAS TRANSPORT message which carried the corresponding PDU SESSION ESTABLISHMENT REQUEST or by pc_APN_Default_Configuration if the DNN IE was not present
	
	

	Authorized QoS rules
	One entry
	
	

	QoS rule [1]
	Reference QoS rule #5 as defined in TS 38.508-1 [4] Table 4.8.2.1-1. 
	QFI=5
	

	Authorized QoS flow descriptions
	One entry
	
	

	  QoS flow [1]
	Dedicated QoS Flow
	QFI=5
	

	NOTE: The mapped EPS bearer will become the Dedicated EPS Bearer after handover.



Table 8.1.4.2.1.2.3.3-0B: Dedicated QoS Flow (step 0A, Table 8.1.4.2.1.2.3.2-1)
	Derivation Path: TS 24.501, table 9.11.4.12

	Information Element
	Value/remark
	Comment
	Condition

	QoS flow descriptions
	
	
	

	  QoS flow description
	
	
	

	    QFI
	‘00 0101’B
	QFI 5
	

	    Operation code
	‘001’B
	Create new QoS flow description
	

	    E bit
	‘1’B
	Parameters list is included
	

	    Number of parameters
	’00 0010’B
	2 parameters
	

	    5QI
	5QI 1
	5QI 1
	

	    EPS bearer identity
	(DRB#a + 4)
	EBI related to NR DRB#a
	



Table 8.1.4.2.1.2.3.3-0C: RRCReconfiguration (step 0A, Table8.1.4.2.1.2.3.2-1)
	Derivation Path: Table 4.6.1-13 with condition NR.

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcReconfiguration SEQUENCE {
	
	
	

	        radioBearerConfig
	RadioBearerConfig-HO-ENDC
	
	

	      }
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig-DRB(1,0)
	OCTET STRING (CONTAINING CellGroupConfig)
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.4.2.1.2.3.3-0D: RadioBearerConfig-HO-ENDC (Table 8.1.4.2.1.2.3.3-0C)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-132

	Information Element
	Value/remark
	Comment
	Condition

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

	    DRB-ToAddMod[1] SEQUENCE {
	
	
	

	      cnAssociation CHOICE {
	
	
	

	        sdap-Config SEQUENCE {
	SDAP-Config
	
	

	          defaultDRB
	false
	
	

	        }
	
	
	

	      }
	
	
	

	      drb-Identity
	DRB-Identity using condition DRB#a
	
	

	      reestablishPDCP
	Not present
	
	

	      recoverPDCP
	Not present
	
	

	      pdcp-Config
	PDCP-Config
	
	

	    }
	
	
	

	  }
	
	
	

	NOTE: DRB#a will become the Dedicated EPS Bearer and the SCG DRB on NR Cell 3 after Handover.



Table 8.1.4.2.1.2.3.3-1: MobilityFromNRCommand (step 1, Table 8.1.4.2.1.2.3.2-1)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-8

	Information Element
	Value/remark
	Comment
	Condition

	MobilityFromNRCommand::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier
	
	

	  criticalExtensions CHOICE {
	
	
	

	    mobilityFromNRCommand SEQUENCE {
	
	
	

	      targetRAT-Type
	eutra
	
	

	      targetRAT-MessageContainer
	DL-DCCH message containing RRCConnectionReconfiguration
	
	

	      nas-SecurityParamFromNR  
	8 LSB of the downlink NAS COUNT
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.4.2.1.2.3.3-2: RRCConnectionReconfiguration (Table 8.1.4.2.1.2.3.3-1)
	Derivation Path: 36.508-1 [7], Table 4.6.1-8, condition HO-TO-EN-DC(1x,0)

	Information Element
	Value/remark
	Comment
	Condition

	mobilityControlInfo
	MobilityControlInfo_EN-DC
	
	

	  nr-SecondaryCellGroupConfig-r15
	OCTET STRING including the RRCReconfiguration message and CellGroupConfig_EN-DC
	
	

	  nr-RadioBearerConfig1-r15
	OCTET STRING including RadioBearerConfig_EN-DC
	
	

	NOTE:	x is equal to the number of PDU sessions established on NR Cell 1.  These are all included in the HO to E-UTRA. 



Table 8.1.4.2.1.2.3.3-2A: CellGroupConfig_EN-DC (Table 8.1.4.2.1.2.3.3-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19 with condition EN-DC

	Information Element
	Value/remark
	Comment
	Condition

	rlc-BearerToAddModList SEQUENCE (SIZE(1..maxLCH)) OF RLC-BearerConfig { 
	1 entry
	
	

	    RLC-BearerConfig[1]
	RLC-BearerConfig with conditions AM and DRB#a
	entry 1
	

	    }
	
	
	

	  }
	
	
	

	NOTE: DRB#a is the SCG DRB on NR Cell 3 after Handover



Table 8.1.4.2.1.2.3.3-2B: RadioBearerConfig_EN-DC (Table 8.1.4.2.1.2.3.3-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-132

	Information Element
	Value/remark
	Comment
	Condition

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

	    DRB-ToAddMod[1] SEQUENCE {
	
	entry 1
	

	      cnAssociation CHOICE {
	
	
	

	        eps-BearerIdentity
	(DRB#a + 4)
	
	

	      }
	
	
	

	      drb-Identity
	DRB-Identity using condition DRB#a
	
	

	      reestablishPDCP
	true
	
	

	      recoverPDCP
	Not present
	
	

	      pdcp-Config
	PDCP-Config
	
	

	    }
	
	
	

	  }
	
	
	

	NOTE: DRB#a is the SCG DRB on NR Cell associated with the Dedicated EPS Bearer after handover. 



Table 8.1.4.2.1.2.3.3-3: MobilityControlInfo_EN-DC (Table 8.1.4.2.1.2.3.3-1)
	Derivation Path: 36.508 [7], Table 4.6.5-1, condition HO-TO-EN-DC

	Information Element
	Value/remark
	Comment
	Condition

	MobilityControlInfo ::= SEQUENCE {
	
	
	

	  targetPhysCellId
	PhysicalCellIdentity of E-UTRA Cell 1
	
	

	  carrierFreq SEQUENCE {
	
	
	

	    dl-CarrierFreq
	Same downlink EARFCN as used for E-UTRA Cell 1
	
	

	  }
	
	
	

	  carrierFreq
	Not present
	
	Band > 64

	  carrierBandwidth SEQUENCE {
	
	
	

	    dl-Bandwidth
	Downlink system bandwidth under test.
	
	

	    ul-Bandwidth
	Uplink Bandwidth under test.
	
	FDD

	    ul-Bandwidth
	Not present
	
	TDD

	  }
	
	
	

	  carrierFreq-v9e0 SEQUENCE {
	
	
	Band > 64

	    dl-CarrierFreq-v9e0
	Same downlink EARFCN as used for E-UTRA Cell 1
	
	

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	FDD
	FDD cell environment

	TDD
	TDD cell environment

	Band > 64
	If band > 64 is selected



Table 8.1.4.2.1.2.3.3-4: SecurityConfigHO (Table 8.1.4.2.1.2.3.3-1)
	Derivation Path: 36.508-1 [7], Table 4.6.4-1

	Information Element
	Value/remark
	Comment
	Condition

	SecurityConfigHO-v1530 ::= SEQUENCE {
	
	
	

	  handoverType-v1530 CHOICE {
	
	
	

	   fivegc-ToEPC-r15    SEQUENCE {
	
	
	

	      securityAlgorithmConfig-r15  SEQUENCE {
	
	
	

	        cipheringAlgorithm
	Set according to PIXIT parameter for default ciphering algorithm
	
	

	        integrityProtAlgorithm
	Set according to PIXIT parameter for default integrity protection algorithm
	
	

	      }
	
	
	

	     nextHopChainingCount-r15
	2
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.4.2.1.2.3.3-5: VoidRadioResourceConfigDedicated-HO-TO-EUTRA (Table 8.1.4.2.1.2.3.3-1)
	Derivation Path: 36.508-1, Table 4.6.3-18, condition HO-TO-EUTRA(1,0)



Table 8.1.4.2.1.2.3.3-6:RRCConnectionReconfigurationComplete (step 2, Table 8.1.4.2.1.2.3.2-1)
	Derivation Path: 36.508-1 [7], Table 4.6.1-9, condition HO-TO-EN-DC(1,0)



Table 8.1.4.2.1.2.3.3-7: TRACKING AREA UPDATE REQUEST (step 3, Table 8.1.4.2.1.2.3.2-1)
	Derivation Path: 36.508-1 [7] clause 4.7.2-27

	Information Element
	Value/remark
	Comment
	Condition

	EPS update type
	
	
	

	  EPS update type Value
	'000'B
	TA updating
	TA_only

	
	‘001’B
	Combined TA/LA updating
	combined_TA_LA_without_IMSI

	
	'010'B
	Combined TA/LA updating with IMSI attach
	combined_TA_LA

	NAS key set identifier
	
	
	

	   NAS Key Set Identifier
	The value of ngKSI assigned in preamble
	
	

	   Type of security context flag
	‘1’B
	Mapped security context
	

	Non-current native NAS key set identifier
	Not present or any allowed value
	
	

	Old GUTI
	Mapped 5G-GUTI
	
	

	GUTI type
	Native
	
	

	Additional GUTI
	Any value or not present
	
	

	UE status
	UE is in 5GMM-REGISTERED state
	
	



	Condition
	Explanation

	TA_only
	The UE is configured to initiate EPS attach

	combined_TA_LA
	The UE is configured to initiate combined EPS/IMSI attach

	combined_TA_LA_without_IMSI
	The UE is configured to initiate combined attach
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