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1
Introduction
Last RAN3 meeting discussed the NGAP impact on AMF management. This contribution discusses the Stage-3 detail on how to support AMF management in NGAP.

2 Discussion
Based on SA2 TS23.501 ([2]) and offline discussion, following aspects are expected to be supported in NGAP interface

· weight factor of the AMF within the AMF set
The weight factor can be supported by the Relative AMF Capacity IE, which is already included in the NG SETUP RESPONSE message. It also needs to be included in the AMF CONFIGURATION UPDATE message. 
· optionally, for each GUAMI a corresponding backup AMF Name
This information needs to be added in both NG SETUP RESPONSE message, and AMF CONFIGURATION UPDATE message.
· AMF Status Indication procedure
This procedure is used to inform the NG-RAN node that a GUAMI served by the AMF will be unavailable. This is already agreed and captured in TS38.410:
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The NGAP message includes the GUAMI(s) to identify the AMF. The NGAP message may include an optional Indicator indicating whether AMF initiates per-UE association release, and information of target AMF(s) (for no-UDSF deployment). 
· GUAMIs to identify the AMF








Mandatory 
· Target AMF name for each GUAMI





Optional – only for no-UDSF deployment
· AMF Unavailable Indication








Mandatory
· Indicator for per-UE association release





Optional

· Per-UE TNLA binding release procedure

This can be discussed further based on SA2 input. It will not be discussed in current contribution. 

· Update NGAP-UE-AMF-ID
Since the AMF NGAP UE ID is unique in a AMF set. There is no much need for the new AMF to update the AMF NGAP UE ID. The NGAP UE ID is part of the UE context. So if it is really needed to update the AMF NGAP UE ID, the UE Context Modification procedure can be used. 

In a summary, we propose following changes to NGAP:
· Add Relative AMF Capacity IE in AMF CONFIGURATION UPDATE message.
· Add backup AMF name for each GUAMI in NG SETUP RESPONSE message, and AMF CONFIGURATION UPDATE message.
· Add AMF Status Indication procedure
The necessity for supporting per-UE TNLA Binding Release, and update NGAP-UE-AMF-ID can be discussed further. 
Proposal 1: Introduce following changes in NGAP to support AMF management. 

· Add Relative AMF Capacity IE in AMF CONFIGURATION UPDATE message.
· Add backup AMF name for each GUAMI in NG SETUP RESPONSE message, and AMF CONFIGURATION UPDATE message.
· Add AMF Status Indication procedure
3
Conclusions
In this paper, we analyzed the support for AMF management in NGAP. Our proposal is:
Proposal 1: Introduce following changes in NGAP to support AMF management. 

· Add Relative AMF Capacity IE in AMF CONFIGURATION UPDATE message.
· Add backup AMF name for each GUAMI in NG SETUP RESPONSE message, and AMF CONFIGURATION UPDATE message.
· Add AMF Status Indication procedure
The proposed Stage-3 TP can be found at the end of this contribution.
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8.1
List of NGAP Elementary Procedures
In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Table 8.1-1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	AMF Configuration Update
	AMF CONFIGURATION UPDATE
	AMF CONFIGURATION UPDATE ACKNOWLEDGE
	AMF CONFIGURATION UPDATE FAILURE

	RAN Configuration Update
	RAN CONFIGURATION UPDATE
	RAN CONFIGURATION UPDATE ACKNOWLEDGE
	RAN CONFIGURATION UPDATE FAILURE

	Handover Cancellation
	HANDOVER CANCEL
	HANDOVER CANCEL ACKNOWLEDGE
	

	Handover Preparation
	HANDOVER REQUIRED
	HANDOVER COMMAND
	HANDOVER PREPARATION FAILURE

	Handover Resource Allocation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER FAILURE

	Initial Context Setup
	INITIAL CONTEXT SETUP REQUEST
	INITIAL CONTEXT SETUP RESPONSE
	INITIAL CONTEXT SETUP FAILURE

	NG Reset
	NG RESET
	NG RESET ACKNOWLEDGE
	

	NG Setup
	NG SETUP REQUEST
	NG SETUP RESPONSE
	NG SETUP FAILURE

	Path Switch Request
	PATH SWITCH REQUEST
	PATH SWITCH REQUEST ACKNOWLEDGE
	PATH SWITCH REQUEST FAILURE

	PDU Session Resource Modify
	PDU SESSION RESOURCE MODIFY REQUEST
	PDU SESSION RESOURCE MODIFY RESPONSE
	

	PDU Session Resource Modify Indication
	PDU SESSION RESOURCE MODIFY INDICATION
	PDU SESSION RESOURCE MODIFY CONFIRM
	

	PDU Session Resource Release
	PDU SESSION RESOURCE RELEASE COMMAND
	PDU SESSION RESOURCE RELEASE RESPONSE
	

	PDU Session Resource Setup
	PDU SESSION RESOURCE SETUP REQUEST
	PDU SESSION RESOURCE SETUP RESPONSE
	

	UE Context Modification
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	UE Context Release
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	AMF Status Indication
	AMF STATUS INDICATION
	AMF STATUS INDICATION ACKNOWLEDGE
	



Next modification

8.7.3
AMF Configuration Update

8.7.3.1
General

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.
Editor’s Note:
Further details are FFS.
8.7.3.2
Successful Operation
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Figure 8.7.3.2-1: AMF configuration update: successful operation
The AMF initiates the procedure by sending an AMF CONFIGURATION UPDATE message including the appropriate updated configuration data to the NG-RAN node. The NG-RAN node responds with an AMF CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data.

If the AMF Slice Support List IE is included in the AMF CONFIGURATION UPDATE message, the NG-RAN node shall, if supported, overwrite the whole list of supported AMF slices by the new list and use the received values for further network slice selection and AMF selection. 

If the Served GUAMIs List IE is included in the AMF CONFIGURATION UPDATE message, the NG-RAN node shall, if supported, overwrite the whole list of GUAMIs served by the AMF by the new list and use the received values for further AMF selection as defined in TS23.501 [9]. 
If the AMF Transport Layer Address To Add List IE is contained in the AMF CONFIGURATION UPDATE message, the NG-RAN node shall, if supported, use it to establish the TNL association(s) with the AMF. The NG-RAN node shall report to the AMF, in the AMF CONFIGURATION UPDATE ACKNOWLEDGE message, the successful establishment of the TNL association(s) with the AMF as follows:
-
A list of TNL address(es) with which the NG-RAN node successfully established the TNL association shall be included in the AMF TNL Setup List IE;
-
A list of TNL address(es) with which the NG-RAN node failed to establish the TNL association shall be included in the AMF TNL Failed to Setup List IE.
If the AMF Transport Layer Address To Remove List IE is contained in the AMF CONFIGURATION UPDATE message the NG-RAN node shall, if supported, initiate removal of the TNL association(s) indicated by the received AMF Transport Layer Address towards the AMF.
Editor’s Note:
Further details are FFS.
8.7.3.3
Unsuccessful Operation
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Figure 8.7.3.3-1: AMF configuration update: unsuccessful operation
If the NG-RAN node cannot accept the update, it shall respond with an AMF CONFIGURATION UPDATE FAILURE message and appropriate cause value.
Editor’s Note:
Further details are FFS.
8.7.3.4
Abnormal Conditions

Editor’s Note:
Further details are FFS.

Next modification

8.7.y
AMF Status Indication
8.7.y.1
General

The purpose of the AMF Status Indication procedure is to inform the NG-RAN node about the AMF’s status, e.g. the AMF will be unavailable. The procedure uses non-UE associated signalling.

8.7.y.2
Successful Operation
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Figure 8.7.Y.2-1: AMF Status Indication procedure. Successful operation.

At reception of the AMF STATUS INDICATION message, the NG-RAN node shall consider the AMF status for further NGAP transaction. 

If the AMF Status IE is set to “unavailable”, 
· The NG-RAN node shall consider that the AMF indicated by the GUAMI IE will be unavailable, and act as defined in TS23.501([9]). If the Target GUAMI name IE is included in the message, the NG-RAN node may use it as defined in TS23.501 ([9]). 

· If the UE Association Release Indicator IE is included the AMF STATUS INDICATION message and the NG-RAN node supports timer mechanism, the NG-RAN node shall start a timer to control the release of NGAP UE TNLA binding, and behave as defined in TS23.501 ([9]).
The NG-RAN node shall reply with AMF STATUS INDICATION ACKNOWLEDGE message to the AMF.
8.7.x1.3
Unsuccessful Operation
Not applicable.
8.7.x1.4
Abnormal Conditions

Not applicable.
Next modification

9.2.6.2
NG SETUP RESPONSE

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.
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
	O
	
	PrintableString
(SIZE(1..150,…))
	
	YES
	ignore

	AMF pool and AMF code related information
	M
	
	<ref>
	eNote: Will be similar to EPS, but details are pending discussions in SA2 (FFS)
	GLOBAL
	reject

	Served GUAMIs List
	
	1
	
	
	GLOBAL
	reject

	>Served GUAMI Item IEs
	
	1..<maxnoofServedGUAMIs>
	
	
	YES
	ignore

	>>GUAMI
	M
	
	<ref>
	
	-
	

	>>Backup AMF Name
	O
	
	PrintableString
(SIZE(1..150,…))
	
	-
	

	Relative AMF Capacity
	M
	
	9.2.3.x
	
	YES
	ignore

	AMF Slice Support List
	O
	
	Slice Support List

9.3.1.28
	Configured slices in the AMF.

	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofServedGUAMIs
	Maximum numbers of GUAMIs served by an AMF. Value is FFS.


9.2.6.3
NG SETUP FAILURE

Editor’s Note:
Further details FFS.
9.2.6.4
RAN CONFIGURATION UPDATE

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the NG-RAN node to transfer updated application layer information for an NG-C interface instance.
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

	Global RAN Node ID
	M
	
	9.3.1.5
	
	YES
	reject

	RAN Node Name
	O
	
	PrintableString
(SIZE(1..150,…))
	FFS
	YES
	ignore

	Supported TAs
	
	1..<maxnoofTACs>
	
	Supported TAs in the NG-RAN node.
eNote: TAs applicable for 5G as well
	GLOBAL
	reject

	>TAC
	M
	
	9.3.3.10
	Broadcast TAC
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	-
	

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>TAI Slice Support List
	O
	
	Slice Support List

9.3.1.28
	Supported S-NSSAIs per TA. FFS if temporarily unavailable status of S-NSSAI need to be considered.
	YES
	ignore


9.2.6.5
RAN CONFIGURATION UPDATE ACKNOWLEDGE

Editor’s Note:
Further details FFS.
9.2.6.6
RAN CONFIGURATION UPDATE FAILURE

Editor’s Note:
Further details FFS.
9.2.6.7
AMF CONFIGURATION UPDATE

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

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
	
	PrintableString(SIZE(1..150,…))
	
	YES
	ignore

	AMF Slice Support List
	O
	
	Slice Support List

9.3.1.28
	Configured slices in the AMF.
	YES
	ignore

	Served GUAMIs List
	
	0..1
	
	
	GLOBAL
	reject

	>Served GUAMI Item IEs
	
	1..<maxnoofServedGUAMIs>
	
	
	YES
	ignore

	>>GUAMI
	M
	
	<ref>
	
	-
	

	>>Backup AMF Name
	O
	
	PrintableString(SIZE(1..150,…))
	
	-
	

	Relative AMF Capacity
	O
	
	9.2.3.x
	
	YES
	ignore

	AMF Transport Layer Address To Add List 
	
	0..1
	
	
	YES
	ignore

	>AMF Transport Layer Address To Add Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	YES
	ignore

	>>AMF Transport Layer Address
	M
	
	Transport Layer Address

9.3.2.4
	Transport Layer Address of the AMF.
	YES
	ignore

	AMF Transport Layer Address To Remove List 
	
	0..1
	
	
	YES
	ignore

	>AMF Transport Layer Address To Remove Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	YES
	ignore

	>>AMF Transport Layer Address
	M
	
	Transport Layer Address

9.3.2.4
	Transport Layer Address of the AMF.
	YES
	ignore


	Range bound
	Explanation

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

	maxnoofServedGUAMIs
	Maximum numbers of GUAMIs served by an AMF. Value is FFS.
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9.2.6.c
AMF STATUS INDICATION
This message is sent by the AMF to inform the NG-RAN node about the AMF status.
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 Status
	M
	
	ENUMERATED (unavailable, …)
	
	YES
	reject

	Unavailable GUAMI List 
	
	1 .. <maxnoofServedGUAMIs>
	
	
	YES
	reject

	>Unavailable GUAMI Item 
	
	
	
	
	EACH
	reject

	>>GUAMI
	M
	
	
	
	-
	

	>>Target AMF Name
	O
	
	PrintableString
(SIZE(1..150,…))
	
	-
	

	UE Association Release Indicator
	O
	
	ENUMERATED (True, …)
	FFS pending on per-UE TNLA binding release
	YES
	Ignore


	Range bound
	Explanation

	maxnoofServedGUAMIs
	Maximum numbers of GUAMIs served by an AMF. Value is FFS.


9.2.6.d
AMF STATUS INDICATION ACKNOWLEDGE
This message is sent by NG-RAN node as a response to a AMF STATUS INDICATION message.

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

	Criticality Diagnostics
	O
	
	
	
	YES
	ignore


Next modification

9.2.3.x
Relative AMF Capacity

This IE indicates the relative processing capacity of an AMF with respect to the other AMFs in the AMF set in order to load-balance AMFs within an AMF set defined in TS 23.501 [9].

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

	Relative AMF Capacity
	M
	
	INTEGER (0..255)
	


End of the modification
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