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Abstract of the contribution: This contribution proposes to add N2 release procedure for CM state transition by releasing N2 and all N3 connections for the UE using the 5G System.
1.	Discussion
N2 release procedure is including the following tasks:
· Transition of CM state from CM-CONNECTED to CM-IDLE
· Release of N2 signalling connection between RAN and AMF;
· [bookmark: _GoBack]Transition of RRC state from RRC-CONNECTED to RRC-IDLE
· Release of RRC connection and all the radio bearers for user data;
· Removal of UE context from RAN
· Release of all N3 connection between RAN and UPF; and
· Removal of N3 connection related context from SMF and UPF;
Unlike the service request procedure, per PDU session handling is not applied to the release procedure.
In this paper, we would like to suggest a basic N2 release procedure, mostly based on the S1 release procedure in EPS referring TS 23.401 and TS 23.214 for N4 interaction in a similar manner to Sxa interaction.
This contribution is merging S2-170234 (LGE) and S2-170288 (CATT) which were submitted to SA2#118bis meeting. Some notable proposal is marked as yellow (by S2-170234, LGE), green (by S2-170288, CATT), and cyan (new proposed change).
Also in case the UE has no active PDU session in CM-CONNECTED state (e.g. using SMS only), release procedures related to N3 and user plane connection can be skipped. 
Some ENs are still remaining as follows:
-	The exact cause is FFS, and RAN initiated cause will be determined in RAN WG.
-	The names of N2 messages, N11 messages and N4 messages are FFS.
-	Additional handling of the GBR QoS flows upon specific release causes will be determined with the QoS issue.
-	Details on the location information provided by the RAN (Cell ID, TAI) is FFS.

2.	Proposal
According to the discussion above, we would like to propose to add the following texts in TS 23.502

* * * * Start of 1st Change * * * *
[bookmark: _Toc473190657][bookmark: _Toc470163609]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.
4.8.1	N2 Release
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 the CM-CONNECTED state to the CM-IDLE state in both the UE and the AMF, and all UE related context information is deleted in the RAN.
When the N2 signalling connection is lost, e.g. due to loss of the signalling transport or because of a RAN or AMF failure, the N2 release procedure is performed locally by the RAN and by the AMF as described in the procedure flow below, without using or relying on any of the signalling shown directly between RAN and AMF.
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. as defined in TS 38.def [x]; or
-	AMF-initiated with cause e.g. authentication failure, de-registration, etc.
Editor's note:	Further causes of RAN-initiated N2 release procedure, e.g. deactivation of RAN level tracking or paging, will be determined in RAN WGs.
Editor's note:	The exact cause codes are FFS.
Both RAN-initiated and AMF-initiated N2 release procedures are shown in Figure 4.8.1-1.
Editor's note:	The names of N2 messages, N11 messages and N4 messages are FFS.


Figure 4.8.1-1: N2 Release Procedure
1a.	[conditional] RAN to UE: RRC Connection Release ()
	The RAN may release the UE's signalling connection before or in parallel to requesting the AMF to release the N2 context.
1b.	[conditional] RAN to AMF: N2 UE Context Release request (cause)
	If the RAN detects a need to release the UE's signalling connection and all radio bearers for the UE, the RAN sends an N2 UE Context Release Request (Cause) message to the AMF. Cause indicates the reason for the release (e.g. O&M intervention, unspecified failure, user inactivity, repeated integrity checking failure, or release due to UE generated signalling connection release).
NOTE 1:	Step 1 is only performed when the RAN-initiated N2 release procedure is considered. Step 1 is not performed and the procedure starts with Step 2 when the AMF-initiated N2 release procedure is considered.
	If the UE has no established PDU session or no active PDU session, the steps 2-5 are skipped.
2.	[conditional] AMF to SMF: N11 Message with N2 Release Notification (SUPI)
	The AMF sends a N11 Message with N2 Release Notification to the SMF(s) that notifies the release of N2 connection and requests the release of all N3 connections for the UE. This message is triggered either by an N2 UE Context Release Request message from the RAN, or by another AMF event. 
This message triggers the SMF to release all N3 connections belonging to the UE identified by the SUPI, i.e. to release all RAN related information (address and TEIDs).
3.	[conditional] SMF to UPF: N4 Message for N3 release (PDU Session ID(s))
	If the SMF has received a N11 Message with N2 Release Notification, the SMF releases all RAN related information (address and Tunnel IDs) for the UE. Other elements of the UE's SMF context are not affected. The SMF then send a N4 Message for N3 release to the UPF(s) that requests to remove all RAN related configuration for the PDU session(s) e.g. the N3 Tunnel ID(s).
All non-GBR QoS flows for the UE are preserved in both the SMF and the UPF. If the cause of N2 release is because of User Inactivity, Inter-RAT Redirection, the SMF shall preserve the GBR QoS flows. If the cause of N2 release is because of other reasons, e.g. Radio Connection With UE Lost, N2 signalling connection lost, RAN node failure, the SMF shall trigger the SMF requested PDU session modification procedure described in clause 4.3.3.2 for the removal of the GBR QoS flows of the UE after the N2 Release procedure is completed.
NOTE 2:	The SMF can defer the modification of GBR QoS flow for a short period (in the order of seconds) upon receipt of an N2 UE Context Release Request due to radio reasons, so as to allow the UE to re-establish the corresponding radio and N3 connections and thus avoid release of the GBR QoS flows.
Editor's note:	Additional handling of the GBR QoS flows upon specific release causes will be determined with the QoS issue.
4.	[conditional] UPF to SMF: N4 Message Ack ()
	The UPF starts buffering downlink packets received for the UE and initiating the "Network Triggered Service Request" procedure, described in clause 4.2.3.3, if downlink packets arrive for the UE. The UPF sends N4 Ack message to the SMF confirming the successful modification of the N4 connection.
5.	[conditional] SMF to AMF: N11 Message Ack ()
	The SMF sends this message to the AMF after receiving response(s) from all controlled UPF(s) serving the UE. The SMF retains the N3 configuration that the SMF allocated for the UE's PDU sessions. 
6.	AMF to RAN: N2 UE Context Release Command (Cause)
	After receiving the responses from all SMF(s) that the AMF has notified in step 2, the AMF releases N2 by sending the N2 UE Context Release Command (Cause) message to the RAN.
7.	[conditional] RAN to UE: RRC Connection Release ()
	If the RRC connection has already been released, this step is not executed. If the RRC connection is not already released, the RAN sends a RRC Connection Release message to the UE in Acknowledged Mode. Once the message is acknowledged by the UE, the RAN deletes the UE's context.
8.	RAN to AMF: N2 UE Context Release Complete (location information)
	The RAN confirms the N2 Release by returning an N2 UE Context Release Complete (location information) message to the AMF. With this, the N2 signalling connection between the AMF and the RAN for that UE is released. This step shall be performed promptly after step 6, e.g. it shall not be delayed in situations where the UE does not acknowledge the RRC Connection Release.
	The AMF deletes any RAN related N2 information from the UE's AMF context, but, retains the rest of the UE's AMF context, including the mapping information of the PDU session ID and the serving SMF. 
Editor's note:	Details on the location information provided by the RAN (e.g. Cell ID, TAI) is FFS.

* * * * End of Changes * * * *
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