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Discussion and Proposals
At every start of an RRC connection, whenever a context is created in a gNB, the gNB has no idea of the type of device which connects i.e. whether the device is either fixed (FWA), stationary, mobile, or high speed and it therefore can make an erroneous assumption. The gNB could though infer this after some time in RRC connected but then:

· It is too late to decide adequate setting of RRM parameters from the very beginning,

· This knowledge is lost after an idle transition: at every start of an RRC connection the new serving gNB needs to re-assess the same information all over again and again.

A typical and simple example is to classify the UE using the last beams that a UE visited in a cell which can be used if the UE happens to reconnect again in the same cell.

To solve this problem, it is proposed that when a UE is released to RRC_IDLE the last serving gNB may send the list of last visited (cell, beam) tupples in a transparent container to be stored in the AMF which the AMF can immediately send to the new serving gNB at the next idle-active transition. 

Proposal 1: add a new Mobility Classification Assistance Information (MCAI) container to the NGAP UE Context Release Complete message containing the last (cell, beam) tupples visited by the UE before being released.

Proposal 2: add the Mobility Classification Assistance Information Information (MCAI) container to the NGAP Initial UE Context Setup Request message from AMF to be used by new serving gNB at context creation and parameter settings.

The CR to solve this problem is presented below.
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9.2.2.1
INITIAL CONTEXT SETUP REQUEST

This message is sent by the AMF to request the setup of a UE context.
Direction: AMF ( NG-RAN node

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Old AMF
	O
	
	AMF Name

9.3.3.21
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	C-ifPDUsessionResourceSetup
	
	9.3.1.58
	
	YES
	reject

	Core Network Assistance Information for RRC INACTIVE
	O
	
	9.3.1.15
	
	YES
	ignore

	---
	
	
	
	
	
	

	UE Slice Maximum Bit Rate List
	O
	
	9.3.1.231
	
	YES
	ignore

	5G ProSe Authorized
	O
	
	9.3.1.233
	
	YES
	ignore

	5G ProSe UE PC5 Aggregate Maximum Bit Rate
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate

9.3.1.148
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	5G ProSe PC5 QoS Parameters
	O
	
	9.3.1.234
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	Mobility Classification Assistance Information
	O
	
	9.3.1.x
	
	YES
	ignore


Not modified
9.2.2.6
UE CONTEXT RELEASE COMPLETE

This message is sent by the NG-RAN node to confirm the release of the UE-associated logical NG-connection over the NG interface.
Direction: NG-RAN node ( AMF

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	User Location Information
	O
	
	9.3.1.16
	
	YES
	ignore

	Information on Recommended Cells and RAN Nodes for Paging
	O
	
	9.3.1.100
	
	YES
	ignore

	PDU Session Resource List
	
	0..1
	
	
	YES
	reject

	>PDU Session Resource Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Release Response Transfer
	O
	
	OCTET STRING
	Containing the PDU Session Resource Release Response Transfer IE specified in subclause 9.3.4.21.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	Paging Assistance Data for CE Capable UE
	O
	
	9.3.1.141
	
	YES
	ignore

	Mobility Classification Assistance Information
	O
	
	9.3.1.x
	
	YES
	ignore


	Range bound
	Explanation

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


Not modified
9.3.1.x
Mobility Classification Assistance Information
This IE contains mobility or RRM related information collected in last serving NG-RAN node while UE RRC connected.
This IE is transparent to the 5GC.

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

	Last Visited Beam List
	
	0..1
	
	

	>Last Visited Beam Item
	
	1..<maxnoofBeams>
	
	

	>>NG-RAN CGI
	M
	
	9.3.1.73
	

	>>SSB Index
	M
	
	INTEGER (0..63)
	Includes last visited (cell, beam) tupples while UE was last RRC connected, listed with the most recent being first in the list.

	>>Time Stayed in Beam
	O
	
	INTEGER (0..4095)
	If the UE stays in a beam more than 4095 seconds, this IE is set to 4095. 


	Range bound
	Explanation

	maxnoofBeams
	Maximum no. of last visited beams. Value is 64.


Not modified
9.4.4
PDU Definitions

-- ASN1START

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

--

-- PDU definitions for NGAP.

--

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

NGAP-PDU-Contents { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
Not modified

MDTPLMNList,


MDTPLMNModificationList,

MobilityClassificationAssistanceInformation,


MobilityRestrictionList,


MulticastSessionActivationRequestTransfer,

Not modified

id-MBSSessionSetupResponseTransfer,


id-MessageIdentifier,

id-MobilityClassificationAssistanceInformation,


id-MobilityRestrictionList,


id-MulticastSessionActivationRequestTransfer,

Not modified
-- **************************************************************

--

-- INITIAL CONTEXT SETUP REQUEST

--

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

InitialContextSetupRequest ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ {InitialContextSetupRequestIEs} },


...

}

InitialContextSetupRequestIEs NGAP-PROTOCOL-IES ::= {


{ ID id-AMF-UE-NGAP-ID






CRITICALITY reject
TYPE AMF-UE-NGAP-ID









PRESENCE mandatory
}|


{ ID id-RAN-UE-NGAP-ID






CRITICALITY reject
TYPE RAN-UE-NGAP-ID









PRESENCE mandatory
}|


{ ID id-OldAMF








CRITICALITY reject
TYPE AMFName










PRESENCE optional

}|


{ ID id-UEAggregateMaximumBitRate



CRITICALITY reject
TYPE UEAggregateMaximumBitRate





PRESENCE conditional
}|


{ ID id-CoreNetworkAssistanceInformationForInactive

CRITICALITY ignore
TYPE CoreNetworkAssistanceInformationForInactive

PRESENCE optional

}|


{ ID id-GUAMI








CRITICALITY reject
TYPE GUAMI











PRESENCE mandatory
}|


{ ID id-PDUSessionResourceSetupListCxtReq

CRITICALITY reject
TYPE PDUSessionResourceSetupListCxtReq


PRESENCE optional

}|


{ ID id-AllowedNSSAI






CRITICALITY reject
TYPE AllowedNSSAI









PRESENCE mandatory
}|


{ ID id-UESecurityCapabilities




CRITICALITY reject
TYPE UESecurityCapabilities






PRESENCE mandatory
}|


{ ID id-SecurityKey







CRITICALITY reject
TYPE SecurityKey









PRESENCE mandatory
}|


{ ID id-TraceActivation






CRITICALITY ignore
TYPE TraceActivation








PRESENCE optional

}|


{ ID id-MobilityRestrictionList




CRITICALITY ignore
TYPE MobilityRestrictionList






PRESENCE optional

}|


{ ID id-UERadioCapability





CRITICALITY ignore
TYPE UERadioCapability








PRESENCE optional

}|


{ ID id-IndexToRFSP







CRITICALITY ignore
TYPE IndexToRFSP









PRESENCE optional

}|


{ ID id-MaskedIMEISV






CRITICALITY ignore
TYPE MaskedIMEISV









PRESENCE optional

}|


{ ID id-NAS-PDU








CRITICALITY ignore
TYPE NAS-PDU










PRESENCE optional

}|


{ ID id-EmergencyFallbackIndicator



CRITICALITY reject
TYPE EmergencyFallbackIndicator





PRESENCE optional

}|


{ ID id-RRCInactiveTransitionReportRequest

CRITICALITY ignore
TYPE RRCInactiveTransitionReportRequest


PRESENCE optional

}|


{ ID id-UERadioCapabilityForPaging



CRITICALITY ignore
TYPE UERadioCapabilityForPaging





PRESENCE optional

}|


{ ID id-RedirectionVoiceFallback



CRITICALITY ignore
TYPE RedirectionVoiceFallback





PRESENCE optional

}|


{ ID id-LocationReportingRequestType


CRITICALITY ignore
TYPE LocationReportingRequestType




PRESENCE optional

}|


{ ID id-CNAssistedRANTuning





CRITICALITY ignore
TYPE CNAssistedRANTuning







PRESENCE optional

}|

{ ID id-SRVCCOperationPossible




CRITICALITY ignore
TYPE SRVCCOperationPossible






PRESENCE optional

}|


{ ID id-IAB-Authorized






CRITICALITY ignore
TYPE IAB-Authorized









PRESENCE optional

}|


{ ID id-Enhanced-CoverageRestriction


CRITICALITY ignore
TYPE Enhanced-CoverageRestriction




PRESENCE optional

}|


{ ID id-Extended-ConnectedTime




CRITICALITY ignore
TYPE Extended-ConnectedTime






PRESENCE optional

}|


{ ID id-UE-DifferentiationInfo




CRITICALITY ignore
TYPE UE-DifferentiationInfo






PRESENCE optional

}|
{ ID id-NRV2XServicesAuthorized




CRITICALITY ignore
TYPE NRV2XServicesAuthorized






PRESENCE optional

}|

{ ID id-LTEV2XServicesAuthorized



CRITICALITY ignore
TYPE LTEV2XServicesAuthorized





PRESENCE optional

}|

{ ID id-NRUESidelinkAggregateMaximumBitrate

CRITICALITY ignore
TYPE NRUESidelinkAggregateMaximumBitrate


PRESENCE optional

}|

{ ID id-LTEUESidelinkAggregateMaximumBitrate
CRITICALITY ignore
TYPE LTEUESidelinkAggregateMaximumBitrate

PRESENCE optional

}|


{ ID id-PC5QoSParameters





CRITICALITY ignore
TYPE PC5QoSParameters








PRESENCE optional 
}|


{ ID id-CEmodeBrestricted





CRITICALITY ignore
TYPE CEmodeBrestricted








PRESENCE optional

}|


{ ID id-UE-UP-CIoT-Support





CRITICALITY ignore
TYPE UE-UP-CIoT-Support








PRESENCE optional

}|


{ ID id-RGLevelWirelineAccessCharacteristics
CRITICALITY ignore
TYPE RGLevelWirelineAccessCharacteristics

PRESENCE optional

}|


{ ID id-ManagementBasedMDTPLMNList



CRITICALITY ignore
TYPE MDTPLMNList









PRESENCE optional

}|


{ ID id-UERadioCapabilityID





CRITICALITY reject
TYPE UERadioCapabilityID







PRESENCE optional

}|


{ ID id-TimeSyncAssistanceInfo




CRITICALITY ignore
TYPE TimeSyncAssistanceInfo






PRESENCE optional

}|


{ ID id-QMCConfigInfo






CRITICALITY ignore
TYPE QMCConfigInfo









PRESENCE optional

}|


{ ID id-TargetNSSAIInformation




CRITICALITY ignore
TYPE TargetNSSAIInformation






PRESENCE optional

}|


{ ID id-UESliceMaximumBitRateList



CRITICALITY ignore
TYPE UESliceMaximumBitRateList





PRESENCE optional

}|

{ ID id-FiveG-ProSeAuthorized




CRITICALITY ignore
TYPE FiveG-ProSeAuthorized






PRESENCE optional

}|


{ ID id-FiveG-ProSeUEPC5AggregateMaximumBitRate
CRITICALITY ignore
TYPE NRUESidelinkAggregateMaximumBitrate


PRESENCE optional

}|

{ ID id-FiveG-ProSePC5QoSParameters



CRITICALITY ignore
TYPE FiveG-ProSePC5QoSParameters




PRESENCE optional

}|


{ ID id-MobilityClassificationAssistanceInformation



CRITICALITY ignore
TYPE MobilityClassificationAssistanceInformation




PRESENCE optional

},


...

}

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

Not modified
-- **************************************************************

--

-- UE CONTEXT RELEASE COMPLETE

--

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

UEContextReleaseComplete ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ {UEContextReleaseComplete-IEs} },


...

}

UEContextReleaseComplete-IEs NGAP-PROTOCOL-IES ::= {


{ ID id-AMF-UE-NGAP-ID







CRITICALITY ignore
TYPE AMF-UE-NGAP-ID










PRESENCE mandatory
}|


{ ID id-RAN-UE-NGAP-ID







CRITICALITY ignore
TYPE RAN-UE-NGAP-ID










PRESENCE mandatory
}|


{ ID id-UserLocationInformation





CRITICALITY ignore
TYPE UserLocationInformation






PRESENCE optional

}|


{ ID id-InfoOnRecommendedCellsAndRANNodesForPaging
CRITICALITY ignore
TYPE InfoOnRecommendedCellsAndRANNodesForPaging
PRESENCE optional

}|


{ ID id-PDUSessionResourceListCxtRelCpl



CRITICALITY
reject
TYPE PDUSessionResourceListCxtRelCpl




PRESENCE optional

}|


{ ID id-CriticalityDiagnostics





CRITICALITY ignore
TYPE CriticalityDiagnostics







PRESENCE optional

}|


{ ID id-PagingAssisDataforCEcapabUE




CRITICALITY ignore
TYPE PagingAssisDataforCEcapabUE





PRESENCE optional

}|


{ ID id-MobilityClassificationAssistanceInformation



CRITICALITY ignore
TYPE MobilityClassificationAssistanceInformation




PRESENCE optional

},


...

}

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

Not modified
9.4.5
Information Element Definitions

-- ASN1START

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

--

-- Information Element Definitions

--

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

NGAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
Not modified

id-GlobalCable-ID-new,

maxnoofAllowedAreas,

maxnoofAllowedCAGsperPLMN,

maxnoofAllowedS-NSSAIs,

maxnoofBeams,

maxnoofBluetoothName,

Not modified
MDTModeNr ::= CHOICE {


immediateMDTNr



ImmediateMDTNr,


loggedMDTNr




LoggedMDTNr,


choice-Extensions

ProtocolIE-SingleContainer { {MDTModeNr-ExtIEs} }

}

MDTModeNr-ExtIEs NGAP-PROTOCOL-IES ::= {


...

}

MDTModeEutra ::= OCTET STRING
MeasurementsToActivate ::= BIT STRING(SIZE(8))

MobilityClassificationAssistanceInformation ::= SEQUENCE {


lastVisitedBeamList


LastVisitedBeamList

OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {MobilityClassificationAssistanceInformation-ExtIEs} }
OPTIONAL,


...

}

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


...

}

LastVisitedBeamList ::= SEQUENCE (SIZE(1..maxnoofBeams)) OF LastVisitedBeamItem

LastVisitedBeamItem ::= SEQUENCE {


nGRAN-CGI



NGRAN-CGI,

sSB-Index



SSB-Index,

timeStayedInBeam

INTEGER (0..4095)

OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {LastVisitedBeamItem-ExtIEs} }
OPTIONAL,


...

}

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


...

}

MRB-ID ::= INTEGER (1..512, ...)

MulticastSessionActivationRequestTransfer ::= SEQUENCE {


mBS-SessionID



MBS-SessionID,


iE-Extensions



ProtocolExtensionContainer { { MulticastSessionActivationRequestTransfer-ExtIEs} } 
OPTIONAL,


...

}

Not modified
ConfiguredNSSAI  ::=  OCTET STRING (SIZE(128))

RejectedNSSAIinPLMN ::= OCTET STRING (SIZE(32))

RejectedNSSAIinTA ::= OCTET STRING (SIZE(32))

SSB-Index ::= INTEGER(0..63)

SST ::= OCTET STRING (SIZE(1))
SupportedTAList ::= SEQUENCE (SIZE(1..maxnoofTACs)) OF SupportedTAItem

Not modified
9.4.7
Constant Definitions

-- ASN1START

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

--

-- Constant definitions

--

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

NGAP-Constants { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
Not modified

maxnoofAllowedAreas






INTEGER ::= 16

maxnoofAllowedCAGsperPLMN




INTEGER ::= 256

maxnoofAllowedS-NSSAIs





INTEGER ::= 8

maxnoofBeams







INTEGER ::= 64

maxnoofBluetoothName





INTEGER ::= 4


maxnoofBPLMNs







INTEGER ::= 12
Not modified

id-HFCNode-ID-new









ProtocolIE-ID ::= 362


id-GlobalCable-ID-new








ProtocolIE-ID ::= 363


id-TargetHomeENB-ID









ProtocolIE-ID ::= 364


id-HashedUEIdentityIndexValue






ProtocolIE-ID ::= 365


id-ExtendedMobilityInformation






ProtocolIE-ID ::= 366


id-MobilityClassificationAssistanceInformation


ProtocolIE-ID ::= xxx
END

-- ASN1STOP


