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Abstract of the contribution: this contribution proposes Selective deactivation of UP connection of existing PDU session 
1. Discussion
TS 23.501 includes the functional description for selective activation of UP connection of existing PDU session when UE is in either CM-DILE or CM-CONNECTED state. At the SA2#119 meeting, selective activation of UP connection using service request is introduced when the UE is in CM-CONNECTED state. 
Referring to TS 23.502 v0,2,0, N2 release procedure (not handled yet) seems to be one way to deactivate UP connection with transition of CM state from CM-CONNECTED to CM-IDLE. It includes CN-initiated PDU session deactivation releasing all UP connection(s) (i.e. the N3 tunnel and date radio bearer) but does not support selective deactivation of UP connection. When a UE has multiple established PDU sessions, selective deactivation of UP connection is need to save the radio and tunnel resource similar to selective activation of UP connection.
In this contribution, it is proposed to deactivate UP connection of existing PDU session selectively by adding a cause for deactivation in the N2 Release procedure without much change in the signalling message. 
2. Proposal
According to the discussion, this proposes to add a procedure related to the selective deactivation of UP connection of existing PDU session when UE and AMF is in the CM-CONNECTED state.  

*************** Start of changes (all new text)********
[bookmark: _Toc475717276]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.

[bookmark: _Toc475717278][bookmark: _Toc473190634]4.8.x	Selective deactivation of UP connection of existing PDU session 
This procedure is used by the RAN to deactivate the UP connection of a PDU session with cause when e.g. the detection of the PDU session  inactivity of the PDU session, etc is detected.
Editor's note: The name of N2 message and N11 message is FFS. 



 

Figure 4.8.x.-1: Selective deactivation of UP connection 

1.	N1 NAS and N2 Signalling Connection connected and one or more PDU session is active in a UE. (R)AN detects a need to deactivate UP connection of PDU session(s) due to user inactivity of the PDU session(s). 
2. The (R)AN may issue AN specific signalling(it can be RRC Connection Reconfiguration) exchange with the UE to release the (R)AN resources(data radio bearer) associated with the PDU session.
NOTE 1:	The steps from 3 to 9 are N2 release procedure in the Figure 4.8.x.

3. RAN to AMF: N2 UE Context Release Request (cause, PDU session ID(s))
The (R)AN sends N2 UE Context Release Request(cause, PDU session ID(s)) to AMF to deactivate the N3 user plane tunnel(s) for the PDU session(s). Cause indicates the reason for the release (PDU session inactivity).    
4. AMF to SMF: N11 Message for N3 release (SUPI, PDU session ID(s))
The AMF sends a N11 Message to the SMF(s) that requests the release of N3 connections for the PDU session(s). 
This message triggers the SMF to release N3 connections for the requested PDU session(s) belonging to the UE identified by SUPI, i.e. to release RAN related information (address and TEIDs).
5. SMF to UPF: N4 Message for N3 release (SMF ID, PDU Session ID(s))
	If the SMF has received a N11 Message with N3 Release Request, the SMF releases RAN related information (address and Tunnel ID) for the PDU session. 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 RAN related configuration for the PDU session(s) e.g. the N3 Tunnel ID(s).
6.	UPF to SMF: N4 Session Response
   The UPF sends N4 Session Release Response message to the SMF confirming the successful release of the N3 disconnection for the PDU session(s).
	Then, the UPF starts buffering downlink packets when UPF receives downlink data of PDU sessions that is released and there is no (R)AN tunnel information stored in UPF for the PDU session(s). In addition, the UPF initiate the "Network Triggered Service Request" procedure, described in clause 4.2.3.4-1. 
7.	SMF to AMF: N11 Message Response 
	The SMF sends this message to the AMF after receiving response from controlled UPF serving the PDU session of the UE. The SMF retains the N3 configuration that the SMF allocated for the UE's PDU session except N3 tunnel information. 
8.	AMF to RAN: N2 UE Context Release Command (Cause, PDU session(s))
	After receiving the N11 Message Response from SMF(s) that the AMF has sent in step 4, the AMF send N2 UE Context Release Command confirming the successful release of the N3 disconnection for the PDU session(s). 
   In this case, N2 UE Context Release Command includes cause (PDU session inactivity) and PDU session(s) ID to release. 
Editor's note: When multiple SMFs are involved. It is FFS how the AMF sends N2 UE Context Release Command to (R) AN 
 9.	RAN to AMF: N2 UE Context Release Completed
	The RAN returns an N2 UE Context Release Complete message to the AMF. In this case, RAN and AMF do not release N2 signalling connection.
Editor's note: It is FFS whether to send N2 UE Context Release Complete message when cause is PDU session inactivity.
 10. If the (R)AN resources associated to the PDU session(s) have been released in step 2, this step is not executed. If it is not already released, (R) AN specific signalling may take place with the UE releasing the (R) AN resources related to the PDU session(s) and (R)AN deletes the information of the PDU session from the UE context.
Editor's note: The AN specific signalling message is FFS and will need to be determined by RAN3.
Editor's note: It is FFS how the RAN and UE release the radio resources related to the PDU session(s) and will be determined by RAN3.

*************** End of changes *********************
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