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Introduction
SA2 has agreed the concept of AMF relocation to select the appropriate slice or AMF to serve a UE. RAN3 so far has not addressed AMF reallocation except to blindly copy the NAS Redirect message when grabbing relevant procedures from 36.413. The discussion in SA2 was around two methods that involve RAN3, the first method (option A) transfers the NAS registration message from the initial AMF to the target AMF directly, the second method (option B) involves returning the NAS registration message to RAN with enough information so that the RAN can send to the correct target AMF. The figure below is the message sequence chart in TS 23.502 section 4.2.2.2.3:


At last meeting two fundamental approaches were proposed for method A:
· A new procedure is defined to notify the NG-RAN node that an AMF redirection has occurred.
· Modify from 4G when the core network can send the DOWNLINK NAS TRANSPORT/INITIAL CONTEXT SETUP REQUEST so that it can be an implicit indication that AMF redirection has occurred. 
Along with that there are open issues with either method:
· Do we need to explicitly signal either the new AMF name, the old AMF name or both? If yes then those parameters would need to the added to the AMF REDIRECTION REQUEST if the new procedure is used, or if we are using existing messages it would be added in the DOWNLINK NAS TRANSPORT and INITIAL CONTEXT SETUP REQUEST
· [bookmark: _GoBack]Is there a need for the NG-RAN node to modify the RAN UE NGAP ID when the AMF is changed due to redirection? The new procedure allows for that to happen, using the existing message would need a new procedure to modify the ID. 
· Just for information if NSSAI parameters are needed they would be added to the same messages as above for AMF name.
pCR for New Procedure
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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
	

	Write-Replace Warning 
	WRITE-REPLACE WARNING REQUEST
	WRITE-REPLACE WARNING RESPONSE
	

	PWS Cancel
	PWS CANCEL REQUEST
	PWS CANCEL RESPONSE
	

	AMF Redirection
	AMF REDIRECTION REQUEST
	AMF REDIRECTION RESPONSE
	AMF REDIRECTION FAILURE



Table 8.1-2: Class 2 procedures
	Elementary Procedure
	Message

	Downlink RAN Configuration Transfer
	DOWNLINK RAN CONFIGURATION TRANSFER

	Downlink RAN Status Transfer
	DOWNLINK RAN STATUS TRANSFER

	Downlink NAS Transport
	DOWNLINK NAS TRANSPORT

	Error Indication
	ERROR INDICATION

	Uplink RAN Configuration Transfer
	UPLINK RAN CONFIGURATION TRANSFER

	Uplink RAN Status Transfer
	UPLINK RAN STATUS TRANSFER

	Handover Notification
	HANDOVER NOTIFY

	Initial UE Message
	INITIAL UE MESSAGE

	NAS Non Delivery Indication
	NAS NON DELIVERY INDICATION

	Paging
	PAGING

	PDU Session Resource Notify
	PDU SESSION RESOURCE NOTIFY

	Reroute NAS Request
	REROUTE NAS REQUEST

	UE Context Release Request
	UE CONTEXT RELEASE REQUEST

	Uplink NAS Transport
	UPLINK NAS TRANSPORT

	AMF Status Indication
	AMF STATUS INDICATION

	PWS Restart Indication
	PWS RESTART INDICATION

	PWS Failure Indication
	PWS FAILURE INDICATION

	Downlink UE Associated NRPPa Transport
	DOWNLINK UE ASSOCIATED NRPPA TRANSPORT

	Uplink UE Associated NRPPa Transport
	UPLINK UE ASSOCIATED NRPPA TRANSPORT

	Downlink Non UE Associated NRPPa Transport
	DOWNLINK NON UE ASSOCIATED NRPPA TRANSPORT

	Uplink Non UE Associated NRPPa Transport
	UPLINK NON UE ASSOCIATED NRPPA TRANSPORT

	Trace Start
	TRACE START

	Trace Failure Indication
	TRACE FAILURE INDICATION

	Deactivate Trace
	DEACTIVATE TRACE

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	Location Reporting Control
	LOCATION REPORTING CONTROL

	Location Reporting Failure Indication
	LOCATION REPORTING FAILURE INDICATION

	Location Report
	LOCATION REPORT

	UE TNLA Binding Release
	UE TNLA BINDING RELEASE REQUEST



8.6.x	AMF Redirection 
8.6.x.1	General
The purpose of the AMF Redirection procedure is to notify the NG-RAN node that the INITIAL UE MESSAGE message was forwarded to a new AMF to handle the UE context.
Editor’s Note:	Further details are FFS.
8.6.x.2	Successful Operation


Figure 8.6.x.2-1: AMF Redirection: successful operation
The AMF initiates the procedure by sending an AMF REDIRECTION REQUEST message including the appropriate data to the NG-RAN node. The NG-RAN node responds with an AMF REDIRECTION RESPONSE message including the appropriate data.
If the New RAN UE NGAP ID IE is included in the AMF REDIRECTION RESPONSE message, the AMF shall, use it as the new RAN reference to this UE. 
Upon successful completion of the procedure, the NG-RAN node establishes the UE-associated logical NG-connection.
Editor’s Note:	Further details are FFS.
8.6.x.3	Unsuccessful Operation


Figure 8.7.1.3-1: AMF REDIECTION: unsuccessful operation
If the NG-RAN node cannot accept the redirection, it should respond with an AMF REDIRECTION FAILURE message and appropriate cause value.
Editor’s Note:	Further details are FFS.
8.6.x.4	Abnormal Conditions
Editor’s Note:	Further details are FFS.
9.2.5.x	AMF REDIRECTION REQUEST
Editor’s Note:	Message structure and IEs need further checking and completion. Further details FFS.
This message is sent by the AMF and is used for notifying the NG-RAN node that an AMF Redirection has occurred.
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
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject



9.2.5.y	AMF REDIRECTION RESPONSE
Editor’s Note:	Message structure and IEs need further checking and completion. Further details FFS.
This message is sent by the NG-RAN node and is used to acknowledge an AMF Redirection.
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
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	New RAN UE NGAP ID
	O
	
	RAN UE NGAP ID 9.3.3.2
	
	YES
	reject



9.2.5.z	AMF REDIRECTION FAILURE
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 indicate that the redirection AMF was unsuccessful.
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

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



Editor’s Note:	Further details FFS.
pCR for Existing Procedure
8.6.2	Downlink NAS Transport
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Editor’s Note:	Further details are FFS.
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Figure 8.6.2.2-1: Downlink NAS transport
If the AMF only needs to send a NAS message transparently via the NG-RAN node to the UE and a UE-associated logical NG-connection exists for the UE or if the AMF has received the RAN UE NGAP ID IE in an INITIAL UE MESSAGE message, the AMF shall send a DOWNLINK NAS TRANSPORT message to the NG-RAN node including the NAS message as a NAS-PDU IE. If the UE-associated logical NG-connection is not established, the AMF shall allocate a unique AMF UE NGAP ID to be used for the UE and include that in the DOWNLINK NAS TRANSPORT message; by receiving the AMF UE NGAP ID IE in the DOWNLINK NAS TRANSPORT message, the NG-RAN node establishes the UE-associated logical NG-connection.
If the RAN Paging Priority IE is included in the DOWNLINK NAS TRANSPORT message, the NG-RAN node may use it to determine a priority for paging the UE in RRC_INACTIVE state.
The NAS-PDU IE contains an AMF – UE message that is transferred without interpretation in the NG-RAN node.
If the Handover Restriction List IE is contained in the DOWNLINK NAS TRANSPORT message, the NG-RAN node shall store this information in the UE context. The NG-RAN node shall use the information in the Handover Restriction List IE if present in the DOWNLINK NAS TRANSPORT message to:
-	determine a target for subsequent mobility action for which the NG-RAN node provides information about the target of the mobility action towards the UE;
-	select a proper SCG during dual connectivity operation.
If the Handover Restriction List IE is not contained in the DOWNLINK NAS TRANSPORT message and there is no previously stored handover restriction information, the NG-RAN node shall consider that no roaming and no access restriction apply to the UE.
If the Index to RAT/Frequency Selection Priority IE is included in the DOWNLINK NAS TRANSPORT message, the NG-RAN node shall, if supported, use it as defined in TS 23.501 [9]. 
If the UE Aggregate Maximum Bit Rate IE is included in the DOWNLINK NAS TRANSPORT message, the NG-RAN node shall 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].
Editor’s Note:	Further details are FFS.
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Editor’s Note:	Further details are FFS.

Conclusion
There have been stage 2/3 agreements in SA2 and CT4 on the need for a AMF-AMF transfer method, and it has been shown that at least one method to allow for AMF Redirection through direct AMF-AMF communications is doable in RAN3. 
Proposal 1: Agree to answers for the following open issues:
· Do we need to explicitly signal either the new AMF name, the old AMF name or both? 
· Is there a need for the NG-RAN node to modify the RAN UE NGAP ID when the AMF is changed due to redirection? 
Proposal 2: Agree to use either the existing procedures or a new procedure
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