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1
Introduction
In previous RAN3 meetings, the per-UE TNLA binding release was discussed, and agreed to send LS to SA2. Based on reply LS from SA2 ([1]), this contribution proposes the possible soluition on per-UE TNLA binding release. 

2. 
Discussion

In the reply LS from SA2, SA2 confirmed the need for per-UE TNLA binding release. 
SA2 has discussed the concerns about applying the explicit per UE-TNLA binding release resulting in substantial processing at the NG-RAN side. SA2 wishes to clarify that during the AMF planned removal scenario, only very small fraction of connected UE(s) are expected to have ongoing NAS transaction (i.e. transactions are generally spread out over a configurable period e.g. 2 hours) compared to normal operation when UE(s) for which N2 transactions (e.g. context modification) are expected.
Thus, SA2 does not see any significant issue to support per-UE NGAP TNLA binding release and SA2 would like to reconfirm that per-UE NGAP TNLA binding release is needed.
There are two possible options to support the per-UE TNLA Binding Release:
· Option 1: Enhance UE Context Modification procedure 
This option is implemented via adding a new UE-TNLA-Binding Release indicator in UE CONTEXT MODIFICATION REQUEST message, i.e. to inform gNB that the UE-TNLA-Binding is to be released.  
· Option 2: Introduce a new NGAP procedure 
A new NGAP procedure is introduced for this purpose. The procedure can be used to release the UE-TNLA-Binding for one or more UEs, by including a list of UE identities, e.g. AMF/RAN UE NGAP ID, in the message. 
Option 1 actually changes the purpose of UE Context Modification procedure which is to modify the UE context, rather remove the UE context. Also, the UE Context Modification procedure is performed per UE. Option 1 lacks of the flexibility to remove UE TNLA binding for multiple UEs via one procedure. So it is preferred to adopt Option 2. 

Proposal 1: Introduce a new NGAP procedure for per-UE TNLA binding release.

3
Conclusions
In this paper, we analyzed the support for per-UE TNLA binding release. Our proposal is:

Proposal 1: Introduce a new NGAP procedure for per-UE TNLA binding release.

The proposed Stage-3 TP can be found at the end of this contribution. The Proposed Stage-2 TP can be found in ([2])
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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
	

	TNLA Binding Release
	TNLA BINDING RELEASE REQUEST
	TNLA BINDING RELEASE ACKNOWLEDGE
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8.x
TNLA Binding Release Procedures
8.x.1 TNLA Binding Release
8.x.1.1
General

The purpose of the TNLA Binding Release procedure is to ask NG-RAN node to release the UE-TNLA-Binding, while request the NG-RAN node to maintain NG-U (user plane connectivity) and UE context information. The procedure uses non-UE associated signalling.

8.x.1.2
Successful Operation


[image: image1.emf]NG-RAN node

TNLA BINDING RELEASEREQUEST

TNLA BINDING RELEASEACKNOWLEDGE

AMF


Figure 8.x.1.2-1:  TLNA Binding Release procedure. Successful operation.

At reception of the TNLA BINDING RELEASE REQUEST message, the NG-RAN node shall release the UE-TNLA-Binding for the UEs indicated in the TNLA BINDING RELEASE REQUEST message. The NG-RAN node shall keep the NG-U (user plane connectivity) and UE context information for those UEs.

After the NG-RAN node has released the UE-TNLA-Binding for all indicated UEs, the NG-RAN node shall respond with the TNLA BINDING RELEASE ACKNOWLEDGE message.

Interactions with other procedures:
If the TNLA BINDING RELEASE REQUEST message is received, any other ongoing procedure (except for Reset procedure or another TNLA BINDING RELEASE procedure) on the same NG interface related to a UE indicated in the TNLA BINDING RELEASE REQUEST message, shall be aborted.

8.x.1.3
Unsuccessful Operation
Not applicable.
8.x.1.4
Abnormal Conditions

Not applicable.
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9.2.a
TNLA Binding Release Messages
9.2.a.1
TNLA BINDING RELEASE REQUEST 
This message is sent by the AMF to inform the NG-RAN node to release the TNLA Binding for specifided UEs.
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

	TNLA Binding Release UE List 
	
	1 .. <maxnoofUEs>
	
	
	YES
	reject

	>TNLA Binding Release UE Item IEs
	
	
	
	
	EACH
	reject

	>>AMF UE NGAP ID
	M
	
	9.2.3.3
	
	-
	

	>>RAN UE NGAP ID
	M
	
	9.2.3.4
	
	-
	


	Range bound
	Explanation

	maxnoofUEs
	Maximum no. of UEs allowed to release TNLA binding in one message. Value is FFS.


9.2.a.2
TNLA BINDING RELEASE ACKNOWLEDGE

This message is sent by NG-RAN node as a response to a TNLA BINDING RELEASE REQUEST 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
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