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	Reason for change:
	
Currently the AMF auto-recovery procedure is described in section 5.21.2.3 in TS 23. 501, where two different approaches (deployment with UDSF, and without UDSF) are defined as follows. 
· In order to try and handle AMF failure in a graceful manner (i.e. without impacting the UE), AMF can either back up the UE contexts in UDSF, or per GUAMI granularity in other AMFs (serving as backup AMF for the indicated GUAMI).

It also describes how a different AMF is selected when one AMF becomes unavailable. E.g., 

· For UE(s) in CM-CONNECTED state, …., For subsequent N2 message, if the backup AMF information of the corresponding failed AMF is not available the 5G-AN should select a different AMF (as in clause 6.3.5) from the same AMF set when the subsequent N2 message needs to be sent for the UE(s). If no other AMF from the AMF set is available, then it can select an AMF (implementation dependent) from the same AMF Region as in clause 6.3.5. If backup AMF information of the corresponding failed AMF is available, the 5G-AN forwards the N2 message to the backup AMF
……
[bookmark: _GoBack]When the 5G-AN or CP NFs need to select a different AMF from the same AMF set,
-	For deployments with UDSF, any AMF from the same AMF set can be selected.
-	For deployments without UDSF, the backup AMF is determined based on the GUAMI of the failed AMF.

However, the AMF auto-recovery procedure is an optional feature. Though  the NG-RAN can be aware the auto-recovery without UDSF deployment approach is supported upon reception of the Backup AMF Name IE at the NGAP interface management messages, the NG-RAN has no knowledge whether the auto-recovery with UDSF approach is supported or not. Also it is specified in section 6.2.12 in TS 23. 501, the UDSF is an optional function. 
· The UDSF is an optional function that supports the following functionality: ……

So the key issue is: How the NG-RAN is aware that the AMF auto-recovery with UDSF approach is supported?

For example, if the AMF misunderstands that auto-recovery with UDSF approach is supported by the 5GC, then the NG-RAN may select an AMF from the same AMF set for UL NGAP messages, as described above in section 5.21.2.3 in TS 23. 501. However, the selected AMF has no stored UE context. This may result at the mis-alignment between the NG-RAN node and 5GC for the AMF auto-recovery procedure. 



	
	

	Summary of change:
	· Include a support indication to indicate that the AMF auto-recovery with UDSF is supported in the NG SETUP RESPONSE message and AMF CONFIGURATION UPDATE message. 
 
Impact Analysis:
Impact assessment towards the previous version of the specification (same release): 
This CR has isolated impact with the previous version of the specification (same release).
The impact can be considered isolated because the change only affects the AMF auto-recovery function.



	
	

	Consequences if not approved:
	The NG-RAN may mis-understand AMF auto-recovery via the deployment UDSF is supported by the 5GC, while 5GC does not, which results at the mis-alignment behaviour between the NG-RAN and 5GC. 
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	[bookmark: _Toc384916783][bookmark: _Toc384916784][bookmark: _Toc20954837]Change Begins


[bookmark: _Toc45651847][bookmark: _Toc45658279][bookmark: _Toc45720099][bookmark: _Toc45797979][bookmark: _Toc45897368][bookmark: _Toc51745568][bookmark: _Toc64445832][bookmark: _Toc73981702]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

<Unchanged Text Omitted>
TNLA	Transport Network Layer Association
UP	User Plane
UDSF	Unstructured Data Storage Function
UPF	User Plane Function

<Unchanged Text Omitted>

[bookmark: _Toc20954935][bookmark: _Toc29503372][bookmark: _Toc29503956][bookmark: _Toc29504540][bookmark: _Toc36552986][bookmark: _Toc36554713][bookmark: _Toc45652003][bookmark: _Toc45658435][bookmark: _Toc45720255][bookmark: _Toc45798135][bookmark: _Toc45897524][bookmark: _Toc51745728][bookmark: _Toc64445992][bookmark: _Toc73981862]8.7.1	NG Setup
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[bookmark: _Toc20954937][bookmark: _Toc29503374][bookmark: _Toc29503958][bookmark: _Toc29504542][bookmark: _Toc36552988][bookmark: _Toc36554715][bookmark: _Toc45652005][bookmark: _Toc45658437][bookmark: _Toc45720257][bookmark: _Toc45798137][bookmark: _Toc45897526][bookmark: _Toc51745730][bookmark: _Toc64445994][bookmark: _Toc73981864]The purpose of the NG Setup procedure is to exchange application level data needed for the NG-RAN node and the AMF to correctly interoperate on the NG-C interface. This procedure shall be the first NGAP procedure triggered after the TNL association has become operational. The procedure uses non-UE associated signalling.
This procedure erases any existing application level configuration data in the two nodes, replaces it by the one received and clears AMF overload state information at the NG-RAN node. If the NG-RAN node and AMF do not agree on retaining the UE contexts this procedure also re-initialises the NGAP UE-related contexts (if any) and erases all related signalling connections in the two nodes like an NG Reset procedure would do.
8.7.1.2	Successful Operation


Figure 8.7.1.2-1: NG setup: successful operation

<Unchanged Text Omitted>
The AMF shall include the Backup AMF Name IE, if available, in the Served GUAMI List IE in the NG SETUP RESPONSE message. The NG-RAN node shall, if supported, consider the AMF as indicated by the Backup AMF Name IE when performing AMF reselection, as specified in TS 23.501 [9].
If the Auto-recovery UDSF support IE is included in the NG SETUP RESPONSE message, the NG-RAN node shall, if supported, consider that the AMF supports auto-recovery via UDSF deployment as specified in TS 23. 501 [9].

<Unchanged Text Omitted>
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[bookmark: _Toc20954947][bookmark: _Toc29503384][bookmark: _Toc29503968][bookmark: _Toc29504552][bookmark: _Toc36552998][bookmark: _Toc36554725][bookmark: _Toc45652015][bookmark: _Toc45658447][bookmark: _Toc45720267][bookmark: _Toc45798147][bookmark: _Toc45897536][bookmark: _Toc51745740][bookmark: _Toc64446004]The purpose of the AMF Configuration Update procedure is to update application level configuration data needed for the NG-RAN node and AMF to interoperate correctly on the NG-C interface. This procedure does not affect existing UE-related contexts, if any.
8.7.3.2	Successful Operation


Figure 8.7.3.2-1: AMF configuration update: successful operation

<Unchanged Text Omitted>
If the TNL Association Usage IE or the TNL Address Weight Factor IE is included in the AMF TNL Association to Add List IE or the AMF TNL Association to Update List IE, the NG-RAN node shall, if supported, consider it as defined in TS 23.502 [10].
If the Auto-recovery supported IE is included in the AMF CONFIGURATION UPDATE message, the NG-RAN node shall, if supported, consider that the AMF supports auto-recovery via UDSF deployment as specified in TS 23. 501 [9].

<Unchanged Text Omitted>
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This message is sent by the AMF to transfer application layer information for an NG-C interface instance.
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 Name
	M
	
	9.3.3.21 
	
	YES
	reject

	Served GUAMI List
	
	1
	
	
	YES
	reject

	>Served GUAMI Item
	
	1..<maxnoofServedGUAMIs>
	
	
	-
	

	>>GUAMI
	M
	
	9.3.3.3
	
	-
	

	>>Backup AMF Name
	O
	
	AMF Name
9.3.3.21
	
	-
	

	Relative AMF Capacity
	M
	
	9.3.1.32
	
	YES
	ignore

	PLMN Support List
	
	1
	
	
	YES
	reject

	>PLMN Support Item
	
	1..<maxnoofPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>Slice Support List
	M
	
	9.3.1.17
	Supported S-NSSAIs per PLMN
	-
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	UE Retention Information
	O
	
	9.3.1.117
	
	YES
	Ignore

	Auto-recovery UDSF support
	O
	
	ENUMERATED (true, …)
	Indication of support for AMF auto-recovery via UDSF deployment. 
	YES
	ignore



	Range bound
	Explanation

	maxnoofServedGUAMIs
	Maximum no. of GUAMIs served by an AMF. Value is 256.

	maxnoofPLMNs
	Maximum no. of PLMNs per message. Value is 12.



<Unchanged Text Omitted>
[bookmark: _Toc20955122][bookmark: _Toc29503568][bookmark: _Toc29504152][bookmark: _Toc29504736][bookmark: _Toc36553182][bookmark: _Toc36554909][bookmark: _Toc45652218][bookmark: _Toc45658650][bookmark: _Toc45720470][bookmark: _Toc45798350][bookmark: _Toc45897739][bookmark: _Toc51745943][bookmark: _Toc64446207][bookmark: _Toc73982077]9.2.6.7	AMF CONFIGURATION UPDATE
This message is sent by the AMF to transfer updated information for an NG-C interface instance.
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 Name
	O
	
	9.3.3.21
	
	YES
	reject

	Served GUAMI List
	
	0..1
	
	
	YES
	reject

	>Served GUAMI Item
	
	1..<maxnoofServedGUAMIs>
	
	
	-
	

	>>GUAMI
	M
	
	9.3.3.3
	
	-
	

	>>Backup AMF Name
	O
	
	AMF Name
9.3.3.21
	
	-
	

	Relative AMF Capacity
	O
	
	9.3.1.32
	
	YES
	ignore

	PLMN Support List
	
	0..1
	
	
	YES
	reject

	>PLMN Support Item
	
	1..<maxnoofPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>Slice Support List
	M
	
	9.3.1.17
	Supported S-NSSAIs per PLMN
	-
	

	AMF TNL Association to Add List 
	
	0..1
	
	
	YES
	ignore

	>AMF TNL Association to Add Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>AMF TNL Association Address
	M
	
	CP Transport Layer Information
9.3.2.6
	AMF Transport Layer information used to set up the new TNL association.
	-
	

	>>TNL Association Usage
	O
	
	9.3.2.9
	
	-
	

	>>TNL Address Weight Factor
	M
	
	9.3.2.10
	
	-
	

	AMF TNL Association to Remove List 
	
	0..1
	
	
	YES
	ignore

	>AMF TNL Association to Remove Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>AMF TNL Association Address
	M
	
	CP Transport Layer Information
9.3.2.6
	Transport Layer Address of the AMF.
	-
	

	>>TNL Association Transport Layer Address NG-RAN
	O
	
	CP Transport Layer Address
9.3.2.6
	Transport Layer Address of the NG-RAN node.
	YES
	reject

	AMF TNL Association to Update List 
	
	0..1
	
	
	YES
	ignore

	>AMF TNL Association to Update Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>AMF TNL Association Address
	M
	
	CP Transport Layer Information
9.3.2.6
	AMF Transport Layer information used to identify the TNL association to be updated.
	-
	

	>>TNL Association Usage
	O
	
	9.3.2.9
	
	-
	

	>>TNL Address Weight Factor
	O
	
	9.3.2.10
	
	-
	

	Auto-recovery UDSF support
	O
	
	ENUMERATED (true, …)
	Indication of support for AMF auto-recovery via UDSF deployment. 
	YES
	ignore




[bookmark: _Hlk513788894]
	Range bound
	Explanation

	maxnoofServedGUAMIs
	Maximum no. of GUAMIs served by an AMF. Value is 256.

	maxnoofPLMNs
	Maximum no. of PLMNs per message. Value is 12.

	maxnoofTNLAssociations
	Maximum no. of TNL Associations between the NG-RAN node and the AMF. Value is 32.
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-- 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

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS

	AllowedNSSAI,
	AMFName,
	AMFSetID,
	AMF-TNLAssociationSetupList,
	AMF-TNLAssociationToAddList,
	AMF-TNLAssociationToRemoveList,
	AMF-TNLAssociationToUpdateList,
	AMF-UE-NGAP-ID,
	AssistanceDataForPaging,
	Autorecovery-UDSF-Support,
	

<Unchanged Text Omitted>
	
	id-AMF-UE-NGAP-ID,
	id-AssistanceDataForPaging,
	id-Autorecovery-UDSF-Support,
	


<Unchanged Text Omitted>
-- **************************************************************
--
-- NG SETUP RESPONSE
--
-- **************************************************************

NGSetupResponse ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ {NGSetupResponseIEs} },
	...
}

NGSetupResponseIEs NGAP-PROTOCOL-IES ::= {
	{ ID id-AMFName						CRITICALITY reject	TYPE AMFName					PRESENCE mandatory	}|
	{ ID id-ServedGUAMIList				CRITICALITY reject	TYPE ServedGUAMIList			PRESENCE mandatory	}|
	{ ID id-RelativeAMFCapacity			CRITICALITY ignore	TYPE RelativeAMFCapacity		PRESENCE mandatory	}|
	{ ID id-PLMNSupportList				CRITICALITY reject	TYPE PLMNSupportList			PRESENCE mandatory	}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics		PRESENCE optional	}|
	{ ID id-UERetentionInformation		CRITICALITY ignore	TYPE UERetentionInformation		PRESENCE optional		}|
	{ ID id-Autorecovery-UDSF-Support	CRITICALITY ignore	TYPE Autorecovery-UDSF-Support	PRESENCE optional		},
	...
}



<Unchanged Text Omitted>
-- **************************************************************
--
-- AMF CONFIGURATION UPDATE 
--
-- **************************************************************

AMFConfigurationUpdate ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ {AMFConfigurationUpdateIEs} },
	...
}

AMFConfigurationUpdateIEs NGAP-PROTOCOL-IES ::= {
	{ ID id-AMFName								CRITICALITY reject	TYPE AMFName								PRESENCE optional		}|
	{ ID id-ServedGUAMIList						CRITICALITY reject	TYPE ServedGUAMIList						PRESENCE optional		}|
	{ ID id-RelativeAMFCapacity					CRITICALITY ignore	TYPE RelativeAMFCapacity					PRESENCE optional		}|
	{ ID id-PLMNSupportList						CRITICALITY reject	TYPE PLMNSupportList						PRESENCE optional		}|
	{ ID id-AMF-TNLAssociationToAddList			CRITICALITY ignore	TYPE AMF-TNLAssociationToAddList			PRESENCE optional		}|
	{ ID id-AMF-TNLAssociationToRemoveList		CRITICALITY ignore	TYPE AMF-TNLAssociationToRemoveList		PRESENCE optional		}|
	{ ID id-AMF-TNLAssociationToUpdateList		CRITICALITY ignore	TYPE AMF-TNLAssociationToUpdateList		PRESENCE optional		}|
	{ ID id-Autorecovery-UDSF-Support			CRITICALITY ignore	TYPE Autorecovery-UDSF-Support			PRESENCE optional		},
	...
}


<Unchanged Text Omitted>
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-- 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

<Unchanged Text Omitted>
AssociatedQosFlowList ::= SEQUENCE (SIZE(1..maxnoofQosFlows)) OF AssociatedQosFlowItem

AssociatedQosFlowItem ::= SEQUENCE {
	qosFlowIdentifier				QosFlowIdentifier,
	qosFlowMappingIndication		ENUMERATED {ul, dl, ...}							OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {AssociatedQosFlowItem-ExtIEs} }	OPTIONAL,
	...
}

AssociatedQosFlowItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

Autorecovery-UDSF-Support ::= ENUMERATED {true, ...}

AveragingWindow ::= INTEGER (0..4095, ...)



<Unchanged Text Omitted>
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-- 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

<Unchanged Text Omitted>
	id-SCTP-TLAs											ProtocolIE-ID ::= 173
	id-SelectedPLMNIdentity									ProtocolIE-ID ::= 174
	id-Autorecovery-UDSF-Support							ProtocolIE-ID ::= aaa


END
-- ASN1STOP
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