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Abstract of the contribution: This contribution proposes N2 Release Procedure.
1. Discussion
Basically, the N2 release procedure is used to release the N2 connection and all N3 connections for a UE. Consequently, the UE and AMF would be transferred from 5G CM-CONNECTED state to 5G CM-IDLE state. And the RAN node also releases the RRC connection and data radio bearers and deletes the corresponding RAN UE context.
This contribution proposes N2 release procedure. Either the AMF or RAN can initate the N2 Release procedure. The AMF will send N2 Release Notification to the serving SMF(s) so that the SMF can inform the UPF(s) to release N3 Tunnel information.
If there are multiple serving SMFs, the AMF shall wait for the responses from all SMFs before sending a N2 Release Request to the RAN. 
Since the SMF is informed about the N2 Release from the AMF, the SMF just needs to request UPF(s) to release RAN N3 tunnel information. The SMF does not need to request the RAN to release the CN N3 tunnel information. The AMF shall request the RAN to release the N2 connection, which also means to release the UE context at RAN.
2. Proposal
It is proposed to add the following text to the TS 23.502.
* * * Begin of 1st Changes * * *


[bookmark: _Toc473190657]4.8	RAN-CN interactions
Editor's note:	Includes procedures limited to N2 (i.e. NG2) interactions e.g. N2 release procedure and potential procedures for RRC Connected Inactive state.
4.8.x	N2 Release
[bookmark: OLE_LINK3]This procedure is used to release the logical N2 signalling connection and all N3 connections for a UE. The procedure will move the UE from CN-CONNECTED state to CN-IDLE state in both the UE and AMF, and all UE related context information will be removed in the RAN. 
[bookmark: OLE_LINK2]When the N2 signalling connection is lost, e.g. due to loss of the signalling transport or because of a RAN failure, the N2 release procedure is performed locally by the RAN and the AMF. When the N2 release procedure is performed locally by the RAN or the AMF each node performs locally its actions as described in the procedure flow below without using or relying on any of the signalling shown directly between the RAN and AMF.
Note: When the N2 signalling connection is lost due to the AMF failure, it may be resolved through resolving the N2 stickiness and not result in a N2 release.
The initiation of N2 Release procedure is either:
-	RAN-initiated with cause e.g. O&M Intervention, Unspecified Failure, User Inactivity, Repeated RRC signalling Integrity Check Failure, Release due to UE generated signalling connection release, Inter-RAT Redirection, etc. or
-	AMF-initiated with cause e.g. authentication failure, detach, etc.
This procedure can be used to release N2 connection and at the same time deactivate PDU sessions when the UE enters CM-IDLE state.



Figure 4.3.x-1. N2 Release and PDU Session deactivation procedure
1a.	The RAN and UE perform RRC Release procedure. The RAN interacts with the UE to release the RRC signalling connection. The UE enters CM-IDLE state and deactivate all PDU sessions. The details of this step is specified by RAN WG.
1b.	The RAN sends (N2 message) RRC Release Notification to the AMF. The message includes a cause code, such as O&M intervention, UE inactivity, etc. 
In certain scenarios, step 1a can be initiated before or in parallel with Step 1b.
2. 	The AMF sends (N11 message) N2 Release Notification message to the SMF(s) which has subscribed to N2 Release Notification. The message includes SUPI, the RAN information, and cause code.
3a.	The SMF sends (N4 message) N3 Release Request to the UPF(s). The message includes UE SUPI and PDU Session ID(s) to be deactivated.
3b.	The UPF releases the N3 tunnel information (RAN IP address and tunnel ID) in the UE’s PDU Session Context of PDU sessions to be deactivated. The UPF sends (N4 message) N3 Release Response to the SMF confirming the release of N3 tunnel information. The UPF begin to buffer downlink packets of the deactivated PDU sessions.
4.	The SMF sends (N11 message) N2 Release Notification Acknowledgement to the AMF for step 2.
5.	The AMF collects all the responses from the SMF(s) that were notified in Step 2. Once all the acknowledgements from the SMF are collected, and if step 1a is not performed, the AMF sends (N2 message) N2 Release Request to the RAN with a cause code. 
6. 	If step 1a is not performed, the RAN and UE perform RRC Release procedure. The RAN requests the UE to release RRC connection. The UE enters CM-IDLE state and all PDU sessions in the UE are deactivated. Upon receiving RRC connection release confirmation from the UE, the RAN removes the UE Context. This step is described in detail in RAN specifications.
7.	The RAN sends (N2 message) N2 Release Response to the AMF. Upon receiving the N2 Release Response message, the AMF sets CM-IDLE state in the UE Context and release the N2 connection.

* * * End of 2nd Changes * * *

3GPP
SA WG2 TD

image1.emf
RAN UE

1b.N2 message: RRC ReleaseNotification

UPF SMF AMF

6. RRC Release

7.N2 message: N2Release Response

5.N2 message: N2Release Request

3a.N4 message: N3 Release Request

3b.N4 message: N3 Release Response

2.N11 message: N2 Release Notification

4.N11 message: N2 Release Notification Acknowledgment

1a. RRC Release


oleObject1.bin
RAN


UE


1b. N2 message: RRC Release Notification



