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================= Next Change ============
8.4.2
Handover Resource Allocation

8.4.2.1
General

The purpose of the Handover Resource Allocation procedure is to reserve resources at the target NG-RAN node for the handover of a UE.

8.4.2.2
Successful Operation
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Figure 8.4.2.2-1: Handover resource allocation: successful operation

The AMF initiates the procedure by sending the HANDOVER REQUEST message to the target NG-RAN node.

If the Masked IMEISV IE is contained in the HANDOVER REQUEST message the target NG-RAN node shall, if supported, use it to determine the characteristics of the UE for subsequent handling.

Upon receipt of the HANDOVER REQUEST message the target NG-RAN node shall
-
attempt to execute the requested PDU session configuration and associated security;

-
store the UE Aggregate Maximum Bit Rate in the UE context, and use the received UE Aggregate Maximum Bit Rate for all non-GBR QoS flows for the concerned UE as specified in TS 23.501 [9];

-
store the received Mobility Restriction List in the UE context;

-
store the received UE Security Capabilities in the UE context;

-
store the received Security Context in the UE context and take it into use as defined in TS 33.501 [13].
Upon receiving the PDU Session Resource Setup List IE contained in the HANDOVER REQUEST message, the target NG-RAN node shall behave the same as defined in the PDU Session Resource Setup procedure. The target NG-RAN node shall then report in the HANDOVER REQUEST ACKNOWLEDGE message the successful establishment of the result for all the requested PDU sessions. In particular, for each PDU session resource successfully setup, it shall include the Handover Request Acknowledge Transfer IE containing the following information:

-
The list of QoS flows which have been successfully established in the QoS Flow Setup Response List IE.

-
The Data Forwarding Accepted IE if the data forwarding for the QoS flow is accepted.
-
The list of QoS flows which have failed to be established, if any, in the QoS Flow Failed to Setup List IE.
-
The UP transport layer information to be used for the PDU session.
-
The security result associated to the PDU session.
The list of PDU session resources which failed to be setup, if any, shall be reported in the HANDOVER REQUEST ACKNOWLEDGE message with an appropriate cause value within the PDU Session Resource Failed to Setup List IE. 

Upon reception of the HANDOVER REQUEST ACKNOWLEDGE message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transfer transparently the Handover Request Acknowledge Transfer IE to each SMF associated with the concerned PDU session.
When the target NG-RAN node reports unsuccessful establishment of a QoS flow, the cause value should be precise enough to know the reason for an unsuccessful establishment.
NOTE:
The text above may need to be refined, e.g. to add example cause value(s).
If the HANDOVER REQUEST message contains the Data Forwarding Not Possible IE associated with a given PDU session within the Handover Request Transfer IE set to “data forwarding not possible”, the target NG-RAN node may not include the DL Forwarding UP TNL Information IE and for intra-system handover the Data Forwarding Response DRB List IE within the Handover Request Acknowledge Transfer IE in the HANDOVER REQUEST ACKNOWLEDGE message for that PDU session.

In case of intra-system handover, if the target NG-RAN node accepts the downlink data forwarding for at least one QoS flow for which the DL Forwarding IE is set to “DL forwarding proposed”, it may include the DL Forwarding UP TNL Information IE in the Handover Request Acknowledge Transfer IE for the PDU session within the PDU Session Resource Admitted List IE in the HANDOVER REQUEST ACKNOWLEDGE message.

In case of intra-system handover, if the target NG-RAN node accepts the data forwarding for a successfully configured DRB, the target NG-RAN node may include the DL Forwarding UP TNL Information IE for the DRB within the Data Forwarding Response DRB List IE within Handover Request Acknowledge Transfer IE in the HANDOVER REQUEST ACKNOWLEDGE message.
If the HANDOVER REQUEST ACKNOWLEDGE message contains the UL Forwarding UP TNL Information IE for a given DRB in the Data Forwarding Response DRB List IE within the Handover Request Acknowledge Transfer IE, it indicates the target NG-RAN node has requested the forwarding of uplink data for the DRB.
In case of inter-system handover from E-UTRAN, the target NG-RAN node includes the Data Forwarding Accepted IE for each QoS flow that the DL Forwarding IE is set to “DL forwarding proposed” for the corresponding E-RAB in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE and that the target NG-RAN node has admitted the proposed forwarding of downlink data for the QoS flow. If the target NG-RAN node accepts the downlink data forwarding for at least one QoS flow of an admitted PDU session it shall include the DL Forwarding UP TNL Information IE in the PDU Session Resource Setup Response Transfer IE for that PDU session within the PDU Session Resources Admitted List IE of the HANDOVER REQUEST ACKNOWLEDGE message. 
The target NG-RAN node shall use the information in the Mobility Restriction List IE if present in the HANDOVER REQUEST message to

-
determine a target for subsequent mobility action for which the target NG-RAN node provides information about the target of the mobility action towards the UE;

-
select a proper SCG during dual connectivity operation;

-
assign proper RNA(s) for the UE when moving the UE to RRC_INACTIVE state.

If the Mobility Restriction List IE is not contained in the HANDOVER REQUEST message, the target NG-RAN node shall consider that no roaming and no access restriction apply to the UE. The target NG-RAN node shall also consider that no roaming and no access restriction apply to the UE when:

-
one of the QoS flows includes a particular ARP value (TS 23.501 [9]).

If the Trace Activation IE is included in the HANDOVER REQUEST message the target NG-RAN node shall, if supported, initiate the requested trace function as described in TS 32.422 [11]. 

If the Location Reporting Request Type IE is included in the HANDOVER REQUEST message, the target NG-RAN node should perform the requested location reporting functionality for the UE as described in subclause 8.12.

If the RRC Inactive Assistance Information IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store this information in the UE context and use it for the RRC_INACTIVE state decision and configuration for the UE and RAN paging if any for a UE in RRC_INACTIVE state, as specified in TS 38.300 [8].

If the KAMF Change Indicator IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall use this K_AFM_CI information as specified in TS 33.501 [13].
If the NASC IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall use it towards the UE as specified in TS 33.501 [13].
After all necessary resources for the admitted PDU session resources have been allocated, the target NG-RAN node shall generate the HANDOVER REQUEST ACKNOWLEDGE message.

Upon reception of the UE History Information IE, which is included within the Source to Target Transparent Container IE, in the HANDOVER REQUEST message, the target NG-RAN Node shall collect the information defined as mandatory in the UE History Information IE and shall, if supported, collect the information defined as optional in the UE History Information IE, for as long as the UE stays in one of its cells, and store the collected information to be used for future handover preparations.

8.4.2.3
Unsuccessful Operation

================= Next Change ============
9.3.1.29
Source NG-RAN Node to Target NG-RAN Node Transparent Container

This IE is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. For inter-system handovers to 5G, the IE is transmitted from the external handover source to the target NG-RAN node.

This IE is transparent to the 5GC.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RRC Container
	M
	
	OCTET STRING
	Includes the RRC HandoverPreparationInformation message as defined in TS 38.331 [18] if the target is a gNB.

Includes the RRC HandoverPreparationInformation message as defined in TS 36.331 [21] if the target is an ng-eNB.

	PDU Session Resource Information List
	
	0..1
	
	For intra-system handovers in NG-RAN.

	>PDU Session Resource Information Item IEs
	
	1..<maxnoofPDUSessions>
	
	

	>>PDU Session ID
	M
	
	9.3.1.50
	

	>>Qos Flow Information List
	
	1
	
	

	>>>Qos Flow Information Item IEs
	
	1..<maxnoofQoSFlows>
	
	

	>>>>QoS Flow Indicator
	M
	
	9.3.1.51
	

	>>>>DL Forwarding
	O
	
	9.3.1.33
	

	>>DRBs to QoS Flows Mapping List
	
	
	9.3.1.34
	

	E-RAB Information List
	
	0..1
	
	For inter-system handovers to 5G.

	>E-RAB Information Item IEs
	
	1..<maxnoofE-RABs>
	
	

	>>E-RAB ID
	M
	
	9.3.2.3
	

	>>DL Forwarding
	O
	
	9.3.1.33
	

	Target Cell ID
	M
	
	NG-RAN CGI

9.3.1.73
	

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	

	UE History Information
	M
	
	9.3.1.x
	


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.

	maxnoofE-RABs
	Maximum no. of E-RABs allowed towards one UE. Value is 256.


9.3.1.30
Target NG-RAN Node to Source NG-RAN Node Transparent Container

This IE is produced by the target NG-RAN node and is transmitted to the source NG-RAN node. For inter-system handovers to 5G, the IE is transmitted from the target NG-RAN node to the external relocation source.

This IE is transparent to the 5GC.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RRC Container
	M
	
	OCTET STRING
	Includes the RRC HandoverCommand message as defined in TS 38.331 [18] if the target is a gNB.

Includes the RRC HandoverCommand message as defined in TS 36.331 [21] if the target is an ng-eNB.


================= Next Change ============
9.3.1.74
UE Radio Capability
This IE contains UE Radio Capability information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Radio Capability
	M
	
	OCTET STRING
	[FFS: RAN2]


9.3.1.x
UE History Information

The UE History Information IE contains information about cells that a UE has been served by in active state prior to the target cell.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Last Visited Cell List
	
	1 .. <maxnoofCellsinUEHistoryInfo>
	
	Most recent information is added to the top of this list.
	-
	-

	>Last Visited Cell Information
	M
	
	9.3.1.y
	
	-
	-


	Range bound
	Explanation

	maxnoofCellsinUEHistoryInfo
	Maximum length of the list. Value is 16.


9.3.1.y
Last Visited Cell Information

The Last Visited Cell Information may contain cell specific information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE Last Visited Cell Information
	M
	
	
	
	-
	-

	>NG-RAN Cell
	
	
	
	
	
	

	>>Last Visited NG-RAN Cell Information
	M
	
	9.2.1.xx
	
	
	

	>E-UTRAN Cell
	
	
	
	
	
	

	>>Last Visited E-UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [16].
	-
	-

	>UTRAN Cell
	
	
	
	
	
	

	>>Last Visited UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 25.413 [xx].
	-
	-

	>GERAN Cell
	
	
	
	
	
	

	>>Last Visited GERAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [16].
	-
	-


9.3.1.XX
Last Visited NG-RAN Cell Information

The Last Visited NG-RAN Cell Information contains information about a cell.
In case of NR cell, the Last Visited NG-RAN Cell Information contains information about a set of NR cells with the same NR ARFCN for reference point A, the Global Cell ID IE identifies one of the NR cells in the set.
The information is to be used for RRM purposes.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Global Cell ID
	M
	
	NG-RAN CGI

9.3.1.73
	
	-
	

	Cell Type
	M
	
	9.3.1.YY
	
	-
	

	Time UE stayed in Cell
	M
	
	INTEGER (0..4095)
	The duration of the time the UE stayed in the cell, or set of NR cells with the same NR ARFCN for reference point A, in seconds. If the duration is more than 4095s, this IE is set to 4095.
	-
	

	Time UE stayed in Cell Enhanced Granularity
	O
	
	INTEGER (0..40950)
	The duration of the time the UE stayed in the cell, or set of NR cells with the same NR ARFCN for reference point A, in 1/10 seconds. If the duration is more than 4095s, this IE is set to 40950.
	-
	-

	HO Cause Value
	O
	
	9.3.1.2
	The cause for the handover.
	-
	-


9.3.1.YY
Cell Type

The cell type provides the cell coverage area.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cell Size
	M
	
	ENUMERATED (verysmall, small, medium, large, …)
	
	-
	-


================= Next Change ============
9.4.5
Information Element Definitions
================= Next Change ============
id-WarningAreaList,


id-WarningMessageContents,


id-WarningSecurityInfo,


id-WarningType,


maxnoofNGConnectionsToReset,


maxnoofTAIs,

maxnoofTNLAssociations,

maxnoofPDUSessions,

maxnoofCellsinUEHistoryInfo
FROM NGAP-Constants

================= Next Change ============
CellIDListForRestart ::= CHOICE {


eUTRA-CGIListforRestart

EUTRA-CGIList,


nR-CGIListforRestart

NR-CGIList,


...

}

Cell-Size ::= ENUMERATED {verysmall, small, medium, large, ...}

CellType ::= SEQUENCE {


cell-Size



Cell-Size,


iE-Extensions


ProtocolExtensionContainer { { CellType-ExtIEs}}
OPTIONAL,


...

}

CellType-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

================= Next Change ============
-- L

LastVisitedCell-Item ::= CHOICE {

nG-RAN-Cell





LastVisitedNGRANCellInformation,

e-UTRAN-Cell





LastVisitedEUTRANCellInformation,


uTRAN-Cell





LastVisitedUTRANCellInformation,


gERAN-Cell





LastVisitedGERANCellInformation,


...

}

LastVisitedNGRANCellInformation::= SEQUENCE {


global-Cell-ID







NGRAN-CGI,


cellType









CellType,


time-UE-StayedInCell






Time-UE-StayedInCell,
-- Extension for Rel-11 to support enhanced granularity for time UE stayed in cell --

time-UE-StayedInCell-EnhancedGranularity

Time-UE-StayedInCell-EnhancedGranularity 

OPTIONAL,

hO-Cause-Value







Cause

 







OPTIONAL,

iE-Extensions




ProtocolExtensionContainer { { LastVisitedNGRANCellInformation-ExtIEs} } OPTIONAL,


...

}

LastVisitedNGRANCellInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

LastVisitedEUTRANCellInformation
::= OCTET STRING
LastVisitedUTRANCellInformation
::= OCTET STRING

LastVisitedGERANCellInformation
::= OCTET STRING

================= Next Change ============
LocationReportingRequestType ::= SEQUENCE {


eventType 









EventType,

reportArea 









ReportArea,


areaOfInterestList







AreaOfInterestList







OPTIONAL,

locationReportingReferenceIDToBeCancelled

LocationReportingReferenceID




OPTIONAL,

iE-Extensions

ProtocolExtensionContainer { {LocationReportingRequestType-ExtIEs} }

OPTIONAL,

...

}

LocationReportingRequestType-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
================= Next Change ============
SONInformationRequest ::= ENUMERATED { 


xn-TNL-configuration-info,


...
}
SourceNGRANNode-ToTargetNGRANNode-TransparentContainer ::= SEQUENCE {


rRCContainer






RRCContainer,


pDUSessionResourceInformationList

PDUSessionResourceInformationList












OPTIONAL,


e-RABInformationList




E-RABInformationList















OPTIONAL,


targetCell-ID






NGRAN-CGI,

indexToRFSP







IndexToRFSP


















OPTIONAL,

uE-HistoryInformation

UE-HistoryInformation,

iE-Extensions

ProtocolExtensionContainer { {SourceNGRANNode-ToTargetNGRANNode-TransparentContainer-ExtIEs} }
OPTIONAL,


...

}
SourceNGRANNode-ToTargetNGRANNode-TransparentContainer-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

SourceRANNodeID ::= SEQUENCE {


globalRANNodeID

GlobalRANNodeID,


selectedTAI


TAI,


iE-Extensions

ProtocolExtensionContainer { {SourceRANNodeID-ExtIEs} } OPTIONAL,


...

}

================= Next Change ============
TimeToWait ::= ENUMERATED {v1s, v2s, v5s, v10s, v20s, v60s, ...}

Time-UE-StayedInCell ::= INTEGER (0..4095)

Time-UE-StayedInCell-EnhancedGranularity ::= INTEGER (0..40950)

TNLAssociationList ::= SEQUENCE (SIZE(1..maxnoofTNLAssociations)) OF TNLAssociationItem

================= Next Change ============
UE-associatedLogicalNG-ConnectionItem ::= SEQUENCE {


aMF-UE-NGAP-ID

AMF-UE-NGAP-ID

















OPTIONAL,


rAN-UE-NGAP-ID

RAN-UE-NGAP-ID

















OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {UE-associatedLogicalNG-ConnectionItem-ExtIEs} }
OPTIONAL,


...

}

UE-associatedLogicalNG-ConnectionItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

UE-HistoryInformation ::= SEQUENCE (SIZE(1..maxnoofCellsinUEHistoryInfo)) OF LastVisitedCell-Item

EContextRequest ::= ENUMERATED {requested, ...}
================= Next Change ============
9.4.6
Common Definitions

================= Next Change ============
-- **************************************************************

--

-- Lists

--

-- **************************************************************


maxnoofAllowedAreas




INTEGER ::= 16

maxnoofAllowedS-NSSAIs



INTEGER ::= 8

maxnoofBPLMNs





INTEGER ::= 12

maxnoofCellIDforWarning



INTEGER ::= 65535

maxnoofCellinEAI




INTEGER ::= 65535

maxnoofCellinTAI




INTEGER ::= 65535


maxnoofCellsingNB




INTEGER ::= 16384

maxnoofCellsinngeNB




INTEGER ::= 256

maxnoofDRBs






INTEGER ::= 32

maxnoofEmergencyAreaID



INTEGER ::= 65535

maxnoofEAIforRestart



INTEGER ::= 256

maxnoofEPLMNs





INTEGER ::= 15


maxnoofEPLMNsPlusOne



INTEGER ::= 16

maxnoofE-RABs





INTEGER ::= 256

maxnoofErrors





INTEGER ::= 256

maxnoofForbTACs





INTEGER ::= 4096

maxnoofMultiConnectivities


INTEGER ::= 8

maxnoofNGConnectionsToReset


INTEGER ::= 8192

maxnoofPDUSessions




INTEGER ::= 256


maxnoofPLMNs





INTEGER ::= 12


maxnoofQosFlows





INTEGER ::= 64


maxnoofRecommendedCells



INTEGER ::= 16


maxnoofAoI






INTEGER ::= 64

maxnoofServedGUAMIs




INTEGER ::= 256

maxnoofSliceItems




INTEGER ::= 1024

maxnoofTACs






INTEGER ::= 256

maxnoofTAIs






INTEGER ::= 16

maxnoofTAIforRestart



INTEGER ::= 2048

maxnoofTAIforWarning



INTEGER ::= 65535

maxnoofTNLAssociations



INTEGER ::= 32

maxnoofXnExtTLAs




INTEGER ::= 2

maxnoofXnGTP-TLAs




INTEGER ::= 16

maxnoofXnTLAs





INTEGER ::= 16

maxnoofCellsinUEHistoryInfo






INTEGER ::= 16

================= End Change ============
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