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Discussion
At last RAN3 meeting it was discussed whether the AMF may benefit from the knowledge of which CAG IDs are supported by the NG-RAN node.

We think that this is quite useful to limit the signaling over the NG interface.

Indeed, the AMF is aware of the Allowed PNI-NPN List for the UE. Let us take an example: 

· The UE is allowed CAG1, CAG2,
· At the time of paging the registration area comprises 20 NG-RAN nodes,
· Among these 20 NG-RAN nodes only 15 have cells supporting CAG1 or CAG2.

If the AMF is made aware in the NG SETUP REQUEST of the CAG support of the NG-RAN nodes it can save 5 NG Paging messages.
The example above is of course to be multiplied by the number of UEs (N) and number of occurrences of paging for the UE. It can immediately be seen that this number is very large. 
In contrast, the cost of adding the CAG IDs supported by the NG-RAN node is little: signaling the list of CAG supported by an NG-RAN node over NG is done once for all during the NG interface configuration.  
The comparison above shows that with one small signaling addition in the NG Setup Request message, one can save thousands of NG signaling messages.
Obviously, the supported list may also need to be updated in the RAN Configuration Update message as well.

In fact, from a protocol perspective, the only needed modification is to add the list of CAGs supported by the NG-RAN node in the NPN Support IE so the change is straightforward as can be seen from the TP below. 
We therefore make the following proposal:

Proposal: agree the TP below for TS 38.413 to add the CAG support of NG-RAN nodes in the NPN Support IE. 

Conclusion and proposal

This paper has described through examples that only considering NG Paging signaling gains it is still very beneficial to add the CAG support of NG-RAN nodes in the NG Setup Request for little cost.

Proposal: agree the TP below for TS 38.413 to add the CAG support of NG-RAN nodes in the NPN Support IE. 
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TP for baseline CR 38.413
9.3.3.Y3
NPN Support

This IE lists the Non-Public Networks supported by a node (in e.g. a TAI or a PLMN).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NPN Support
	M
	
	
	

	>SNPN
	
	
	
	

	>>NID Support List
	M
	1..<maxnoofNIDsupported>
	
	

	>>>NID
	M
	
	9.3.3.Y1
	

	>PNI-NPN
	
	
	
	

	>>CAG Support
	M
	
	9.3.3.yy1
	


	Range bound
	Explanation

	maxnoofNIDsupported
	Maximum no. of NIDs supported. Value is FFS.


9.3.3.yy1
CAG Support
This IE provides information about CAG support of an NG-RAN node.

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

	Open Support 
	O
	
	ENUMERATED( true,…)
	Indicates supports of at least one non CAG cell. 

	CAG Support List
	O
	1..<maxnoofNodeCAGsupported>
	
	

	  >CAG ID
	O
	
	9.3.3.Y2
	


	Range bound
	Explanation

	maxnoofNodeCAGsupported
	Maximum no. of CAGs supported for the NG-RAN node in the TAI. Value is FFS.


Asn1
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

IMPORTS


id-AdditionalDLForwardingUPTNLInformation,


id-AdditionalULForwardingUPTNLInformation,


id-AdditionalDLQosFlowPerTNLInformation,


id-AdditionalDLUPTNLInformationForHOList,


id-AdditionalNGU-UP-TNLInformation,


id-AdditionalUL-NGU-UP-TNLInformation,


id-Cause,


id-CNTypeRestrictionsForEquivalent,


id-CNTypeRestrictionsForServing,


id-CommonNetworkInstance,

id-DataForwardingNotPossible,


id-DataForwardingResponseERABList,


id-DirectForwardingPathAvailability,


id-DL-NGU-UP-TNLInformation,


id-EndpointIPAddressAndPort,


id-GUAMIType,


id-LastEUTRAN-PLMNIdentity,


id-LocationReportingAdditionalInfo,


id-MaximumIntegrityProtectedDataRate-DL,


id-NetworkInstance,

id-NPN-MobilityInformation,


id-NPN-PagingAssistanceInformation,


id-NPN-Support,

id-OldAssociatedQosFlowList-ULendmarkerexpected,


id-PDUSessionAggregateMaximumBitRate,


id-PDUSessionResourceFailedToSetupListCxtFail,


id-PDUSessionResourceReleaseResponseTransfer,


id-PDUSessionType,


id-PSCellInformation,


id-QosFlowAddOrModifyRequestList,


id-QosFlowSetupRequestList,


id-QosFlowToReleaseList,


id-SCTP-TLAs,


id-SecondaryRATUsageInformation,


id-SecurityIndication,


id-SecurityResult,


id-S-NSSAI,


id-TNLAssociationTransportLayerAddressNGRAN,


id-UL-NGU-UP-TNLInformation,


id-UL-NGU-UP-TNLModifyList,


id-ULForwarding,


id-ULForwardingUP-TNLInformation,


maxnoofAllowedAreas,

maxnoofAllowedCAGsperPLMN,

maxnoofAllowedS-NSSAIs,


maxnoofBPLMNs,

maxnoofCAGSperCell,

maxnoofCellIDforWarning,


maxnoofCellinAoI,


maxnoofCellinEAI,


maxnoofCellsingNB,


maxnoofCellsinngeNB,


maxnoofCellinTAI,


maxnoofCellsinUEHistoryInfo,


maxnoofCellsUEMovingTrajectory,

maxnoofDRBs,


maxnoofEmergencyAreaID,


maxnoofEAIforRestart,


maxnoofEPLMNs,


maxnoofEPLMNsPlusOne,

maxnoofE-RABs,


maxnoofErrors,


maxnoofForbTACs,

maxnoofMultiConnectivity,


maxnoofMultiConnectivityMinusOne,

maxnoofNGConnectionsToReset,

maxnoofNIDsupported,

maxnoofPDUSessions,


maxnoofPLMNs,


maxnoofQosFlows,


maxnoofRANNodeinAoI,


maxnoofRecommendedCells,


maxnoofRecommendedRANNodes,

maxnoofAoI,

maxnoofServedGUAMIs,


maxnoofSliceItems,

maxnoofTACs,


maxnoofTAIforInactive,


maxnoofTAIforPaging,


maxnoofTAIforRestart,


maxnoofTAIforWarning,


maxnoofTAIinAoI,


maxnoofTimePeriods,


maxnoofTNLAssociations,

maxnoofXnExtTLAs,


maxnoofXnGTP-TLAs,


maxnoofXnTLAs,


maxnoofNodeCAGsupported
FROM NGAP-Constants

Asn1 not modified
-- C

CAG-ID ::= BIT STRING (SIZE(32))

CAG-Support ::= SEQUENCE {


openSupport




OpenSupport,

cAG-SupportList



CAG-SupportList,

iE-Extensions



ProtocolExtensionContainer { {CAG-Support-ExtIEs} }
OPTIONAL,


...

}

CAG-Support-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

CAG-SupportList ::= SEQUENCE (SIZE(1..maxnoofNodeCAGsupported)) OF CAG-ID

CancelAllWarningMessages ::= ENUMERATED {


true,


...

}

// skip unchanged text same section //
Asn1 not modified
NPN-Support ::= CHOICE {


sNPN




NID-SupportList,

pNI-NPN




CAG-Support,

choice-Extensions

ProtocolIE-SingleContainer { {NPN-Support-ExtIEs} }

}

NPN-Support-ExtIEs NGAP-PROTOCOL-IES ::= {


...

}
NRCellIdentity ::= BIT STRING (SIZE(36))

Asn1 not modified
-- O

OpenSupport ::= ENUMERATED {


true,


...

}

OverloadAction ::= ENUMERATED {


reject-non-emergency-mo-dt,


reject-rrc-cr-signalling,


permit-emergency-sessions-and-mobile-terminated-services-only,


permit-high-priority-sessions-and-mobile-terminated-services-only,

...

}

Asn1 not modified
9.4.7
Constant Definitions

-- ASN1START

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

--

-- Constant definitions

--

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

// skip unchanged text same section //
-- **************************************************************

--

-- Lists

--

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


maxnoofAllowedAreas




INTEGER ::= 16

maxnoofAllowedCAGsperPLMN


INTEGER ::= 256

maxnoofAllowedS-NSSAIs



INTEGER ::= 8

maxnoofBPLMNs





INTEGER ::= 12

maxnoofCAGSperCell




INTEGER ::= X2

maxnoofCellIDforWarning



INTEGER ::= 65535


maxnoofCellinAoI




INTEGER ::= 256

maxnoofCellinEAI




INTEGER ::= 65535

maxnoofCellinTAI




INTEGER ::= 65535


maxnoofCellsingNB




INTEGER ::= 16384

maxnoofCellsinngeNB




INTEGER ::= 256


maxnoofCellsinUEHistoryInfo


INTEGER ::= 16


maxnoofCellsUEMovingTrajectory

INTEGER ::= 16

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


maxnoofMultiConnectivity



INTEGER ::= 4


maxnoofMultiConnectivityMinusOne
INTEGER ::= 3

maxnoofNGConnectionsToReset


INTEGER ::= 65536

maxnoofNodeCAGsupported



INTEGER ::= 65536

maxnoofNIDsupported




INTEGER ::= X3

maxnoofPDUSessions




INTEGER ::= 256


maxnoofPLMNs





INTEGER ::= 12


maxnoofQosFlows





INTEGER ::= 64


maxnoofRANNodeinAoI




INTEGER ::= 64


maxnoofRecommendedCells



INTEGER ::= 16


maxnoofRecommendedRANNodes


INTEGER ::= 16


maxnoofAoI






INTEGER ::= 64

maxnoofServedGUAMIs




INTEGER ::= 256

maxnoofSliceItems




INTEGER ::= 1024

maxnoofTACs






INTEGER ::= 256

maxnoofTAIforInactive



INTEGER ::= 16

maxnoofTAIforPaging




INTEGER ::= 16

maxnoofTAIforRestart



INTEGER ::= 2048

maxnoofTAIforWarning



INTEGER ::= 65535


maxnoofTAIinAoI





INTEGER ::= 16


maxnoofTimePeriods




INTEGER ::= 2

maxnoofTNLAssociations



INTEGER ::= 32

maxnoofXnExtTLAs




INTEGER ::= 16

maxnoofXnGTP-TLAs




INTEGER ::= 16

maxnoofXnTLAs





INTEGER ::= 2
-- **************************************************************
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