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1. Introduction
This contribution provides updates to the UP Function initiated L2TP tunnel setup solution, e.g. providing new procedure of L2TP tunnel disconnection report.
2. Proposal
It is proposed to agree the following changes to 3GPP TR29.820 v0.3.0.

*******
* * * First Change * * * *
[bookmark: _Toc56438096][bookmark: _Toc56438238][bookmark: _Toc56438312][bookmark: _Toc57274182][bookmark: _Toc57274651][bookmark: _Toc57274727]6.8	Solution #8: UP Function Initiated L2TP Tunnel Setup
[bookmark: _Toc56438097][bookmark: _Toc56438239][bookmark: _Toc56438313][bookmark: _Toc57274183][bookmark: _Toc57274652][bookmark: _Toc57274728]6.8.1	Description
A UP Function can setup L2TP tunnel directly towards the L2TP server, upon instruction from the CP Function over Sx/N4 interface. In order to determine that the UP Function performs L2TP tunnel setup, feature negotiation on L2TP tunnel support is needed, e.g. exchange L2TP tunnel support during PFCP Association Setup procedure.
To instruct the UP Function to setup L2TP tunnel towards the L2TP server, the CP Function shall:
-	Provide instruction in the PFCP Session Establishment Request to request the UP Function to setup L2TP tunnel. Parameters for L2TP tunnel (e.g. L2TP version, LNS address, username /password, etc.) shall be carried in the L2TP setup instruction;
-	Provide instruction in the PFCP Session Deletion Request to request the UP Function to release L2TP tunnel;
Upon instruction from the CP Function, the UP Function shall:
-	According to the instruction from the CP Function, request the L2TP server to setup / release L2TP;
-	Report the result of L2TP tunnel setup/release in PFCP Session Establishment / Deletion Response;
One L2TP tunnel between the UP Function and the L2TP server can be shared by multiple UEs requesting PDN connection / PDU session using the same parameter (e.g. APN/DNN and S-NSSAI). In this case, the UP Function requests the L2TP server to setup different L2TP session for each PDN connection / PDU session.
[bookmark: _Toc56438098][bookmark: _Toc56438240][bookmark: _Toc56438314][bookmark: _Toc57274184][bookmark: _Toc57274653][bookmark: _Toc57274729]6.8.2	Procedure Flows
Editor's Note: The call flows documented in this clause are potential call flows that require further checking and review by 3GPP CT4.
[bookmark: _Toc56438099][bookmark: _Toc56438241][bookmark: _Toc56438315][bookmark: _Toc57274185][bookmark: _Toc57274654][bookmark: _Toc57274730]6.8.2.1	L2TP Support Negotiation
Before the CP Function requests the UP Function to setup L2TP tunnel towards the L2TP server, the CP Function needs to know the L2TP support in the UP Function. Figure 6.8.2.1-1 illustrates the L2TP support negotiation during PFCP Association Setup procedure.


Figure 6.8.2.1-1: L2TP Support Negotiation Procedure
Alt1: The UP Function indicates L2TP support in PFCP Association Setup Response.
1.	The CP Function sends PFCP Association Setup Request to the UP Function.
2.	The UP Function sends PFCP Association Setup Response to the CP Function. Within the message, the UP Function Features is present and shall indicate the L2TP support.
Alt2: The UP Function indicates L2TP support in PFCP Association Setup Request.
1.	The UP Function sends PFCP Association Setup Request to the CP Function. Within the message, the UP Function Features is present and shall indicate the L2TP support.
2.	The CP Function sends PFCP Association Setup Response to the UP Function.
[bookmark: _Toc56438100][bookmark: _Toc56438242][bookmark: _Toc56438316][bookmark: _Toc57274186][bookmark: _Toc57274655][bookmark: _Toc57274731]6.8.2.2	L2TP Tunnel Setup
When the CP Function receives PDN connection / PDU session establishment request, if L2TP tunnel is determined to support the PDN connection / PDU session, the CP Function requests the UP Function to setup L2TP tunnel towards the L2TP server. Figure 6.8.2.2-1 illustrates the L2TP tunnel setup during PFCP Session Establishment procedure.


Figure 6.8.2.2-1: L2TP Tunnel Setup Procedure
1.	The CP Function receives PDN Connection Establishment Request / PDU Session Establishment Request from the SGW-C / AMF. 
The CP Function may determine L2TP tunnel is required for the PDN connection / PDU session based on local configuration (e.g. configuration per APN/DNN/S-NSSAI).
2.	The CP Function sends PFCP Session Establishment Request to the UP Function. An L2TP Tunnel Setup Instruction IE is included in the request message to provide detail parameters (e.g. L2TP version, LNS address, username/password for authentication, ) for L2TP tunnel setup.
	As one L2TP tunnel can be shared by multiple UEs requesting PDN connection / PDU session with the same APN/DNN and S-NSSAI, the CP Function may provide L2TP Tunnel ID of an existing L2TP tunnel in the L2TP Tunnel Setup Instruction IE to the UP Function. If an existing L2TP Tunnel ID is provided, the UP Function shall only setup new L2TP session within the existing L2TP tunnel.
3.	The UP Function acting as LAC requests the LNS to setup L2TP tunnel and L2TP session.
If the L2TP Tunnel Setup Instruction indicates an existing L2TP Tunnel ID, the UP Function only requests new L2TP session setup within the existing L2TP tunnel. Otherwise, the UP Function shall request L2TP tunnel and L2TP session setup. 
4.	The UP Function sends PFCP Session Establishment Response to the CP Function, carry the L2TP Tunnel Setup Report IE. The L2TP Tunnel Setup Report IE includes the following information: the success/failure of L2TP tunnel setup, L2TP Tunnel ID, L2TP Session ID, etc.
5.	The CP Function sends PDN Connection Establishment Response / PDU Session Establishment Response to the SGW-C / AMF.
[bookmark: _Toc56438101][bookmark: _Toc56438243][bookmark: _Toc56438317][bookmark: _Toc57274187][bookmark: _Toc57274656][bookmark: _Toc57274732]6.8.2.3	L2TP Tunnel Release during PDN Connection / PDU Session Release
When the PDN connection / PDU session is to be released, the CP Function requests the UP Function to release the L2TP tunnel / L2TP session. Figure 6.8.2.3-1 illustrates the L2TP tunnel release during PFCP Session Deletion procedure.


Figure 6.8.2.3-1: L2TP Tunnel Release Procedure
1.	The CP Function receives PDN Connection Release Request / PDU Session Release Request from the SGW-C / AMF.
2.	The CP Function sends PFCP Session Deletion Request to the UP Function. An L2TP Tunnel Release Instruction IE is included in the request message to provide detail parameters (e.g. L2TP Tunnel ID, L2TP Session ID, etc.) for L2TP tunnel release.
3.	The UP Function acting as LAC requests the LNS to release L2TP tunnel and L2TP session. 
If the L2TP Tunnel Release Instruction indicates an L2TP Tunnel ID and L2TP Session ID, the UP Function requests the LNS to release the indicated L2TP session within the indicated L2TP tunnel. If only L2TP tunnel ID is provided, the UP Function requests the LNS to release the indicated L2TP tunnel.
4.	The UP Function sends PFCP Session Deletion Response to the CP Function, carry the L2TP Tunnel Release Report IE. The L2TP Tunnel Release Report IE includes the following information: the success/failure of L2TP tunnel/session release, etc.
5.	The CP Function sends PDN Connection Release Response / PDU Session Release Response to the SGW-C / AMF.
[bookmark: _Toc56438102][bookmark: _Toc56438244][bookmark: _Toc56438318][bookmark: _Toc57274188][bookmark: _Toc57274657][bookmark: _Toc57274733]6.8.2.4	Detection and Report of L2TP Tunnel Disconnection
If an L2TP tunnel is disconnected between the LNS and the UP Function acting as LAC, the CP Function shall be notified, so as to determine whether to release the affected PDN connection / PDU session, or to attempt to re-establish the L2TP tunnel.
An L2TP tunnel may be disconnected due to network failure, or be disconnected by the LNS e.g. for management reason. Once the L2TP tunnel disconnection is detected, the UP Function shall report it to the CP Function. Figure 6.8.2.4-1 illustrates the report of L2TP tunnel disconnection to the CP Function.


Figure 6.8.2.4-1: L2TP Tunnel Disconnection Report
1.	L2TP tunnel is disconnected between the LAC and the LNS. The L2TP tunnel disconnection may be initiated by the LNS e.g. for management reason. Such event is detected by the UP Function.
2.	The UP Function sends PFCP Session Report Request to the CP Function, with the report type set to L2TP tunnel disconnection event and indicating the L2TP Tunnel ID.
If one L2TP tunnel is shared by multiple PFCP sessions, the UP Function only needs to send one PFCP Session Report to each CP Function, to avoid sending duplicate reports.
3.	The CP Function responds PFCP Session Report Response to the UP Function. 
4.	Once the CP Function receives the report of L2TP tunnel disconnection, it may initiates PFCP session deletion to the affected PFCP sessions, and may trigger the release of related PDN connection / PDU session.
6.8.3	Impacts on services, entities and interfaces
The Sx/N4 interface needs to be enhanced to provide L2TP tunnel setup/release instruction to the UP Function, and report the L2TP tunnel disconnection. The behaviour of CP Function and UP Function also needs udpate.
[bookmark: _Toc56438103][bookmark: _Toc56438245][bookmark: _Toc56438319][bookmark: _Toc57274189][bookmark: _Toc57274658][bookmark: _Toc57274734]6.8.4	Pros
Any IP packets between the UE and the L2TP server are directly forwarded between the UP Function and the L2TP server, i.e. no need for additional forwarding between the CP Function and the UP Function.
[bookmark: _Toc56438104][bookmark: _Toc56438246][bookmark: _Toc56438320][bookmark: _Toc57274190][bookmark: _Toc57274659][bookmark: _Toc57274735]6.8.5	Cons
This solution requires enhancement to the Sx/N4 interface.
* * * End of Changes * * * *
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