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Abstract of the contribution: This contribution is used to describe the N2 release procedures in 5G system.
Discussion

Based on the discussion, N2 release procedure needs to be introduced into 5G system.
Proposal

Add the following to the TS 23.502.

*************** Start of changes ********************* 
4.7
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.

4.7.1
N2 Release

This procedure is used to release the logical N2 connection and all N3 connections for a UE. The procedure will move the UE and the AMF from 5G CM-CONNECTED state to 5G CM-IDLE state, and delete all UE related context information in the RAN. 
If the N2 signalling connection is lost, e.g. due to loss of the signalling transport or because of RAN or AMF failure, the N2 release procedure is performed locally by the (R)AN and the AMF. When the N2 release procedure is performed locally by the (R)AN or the AMF, each node performs locally its actions as described in the procedure flow below without using any of the signalling shown directly between (R)AN and AMF.

The initiation of N2 Release procedure is either:

-
(R)AN -initiated with cause e.g. Deactivation of RAN level tracking or paging, O&M Intervention, Unspecified Failure, User Inactivity, Repeated RRC signalling Integrity Check Failure, Release due to UE generated signalling connection release, etc. ; or

-
AMF-initiated with cause e.g. authentication failure, De-registration, etc.

Both (R)AN-initiated and AMF-initiated N2 release procedures are shown in Figure 4.6.1-1.
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Figure 4.7.1-1: N2 release procedure

1a.
[conditional] If the N2 release is not triggered by the RAN, steps 1a and 1b are not executed.


RAN to UE: RRC message: RRC Connection Release ()

This message is to release the signalling connection and radio resources for a UE. The RAN sends this message before or in parallel to the RAN requesting the AMF to release the N2 connection.

NOTE X:
The AMF-initiated N2 release procedure starts from step 2.
1b. [conditional] RAN to AMF: N2 message: N2 UE Context Release request (cause).

This message is to inform the AMF that the N2 release is initiated. The cause indicates the reason for the release (e.g. Deactivation of RAN level tracking or paging, O&M intervention, unspecified failure, user inactivity, repeated integrity checking failure, or release due to UE generated signalling connection release).
2.
[conditional] If the UE has no active PDU session, the step 2 to 5 are not executed.

AMF to SMF: N2 Release Notification (UE ID).

The AMF shall send the notification to each SMF serving the UE. This message is triggered either by an N2 UE Context Release Request message from the eNodeB, or by an AMF event. 

This message triggers the SMF to release all N3 connections belonging to the UE identified by the UE ID, i.e. to release all RAN related information (address and TEIDs).
3.
[conditional] SMF to UPF: N4 Session Modification Request (PDU session ID(s)).


This message is used to request the UPF(s) to modify the PDU session(s) identified by the PDU session ID(s), i.e. to remove all RAN related configuration for the PDU session(s).
NOTE Y:
The SMF or UPF is still able to buffer downlink packets received for the UE and initiate the "Network Triggered Service Request" procedure, if downlink packets arrive for the UE.
4.
[conditional] UPF to SMF: N4 Session Modification response (cause).


The UPF responds with an appropriate cause code after the designated PDU session(s) is modified.

5.
[conditional] SMF to AMF: N2 Release notification Ack.


The SMF sends this message to the AMF after receiving response(s) from all controlled UPF(s) serving the UE.

6.
AMF to RAN: N2 message: N2 UE Context Release command (cause).


This message is to trigger the release of UE context in RAN.

7.
[conditional] If the RRC connection has already been released, this step is not executed.


RAN to UE: RRC message: RRC Connection Release ()


This message is to release the signalling connection and radio resources for the UE. Once the message is acknowledged by the UE, the (R)AN deletes the UE's context.
8.
RAN to AMF: N2 message: N2 UE Context Release Complete (TAI, cell ID)

This message is to confirm with the AMF that the signalling connection between the AMF and the (R)AN for that UE is released.

The RAN shall send this message immediately after step 7, e.g. it shall not delay sending the message in situations where the UE does not acknowledge the RRC Connection Release.

After receiving this message, the AMF deletes all (R)AN related information from the UE's mobility management context.
*************** End of changes *********************
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