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1. Introduction
The scope of the document is related to the key issue 4 on session management captured in TR 23.799. Within NextGen system, different UP protocol models may coexist. This document proposes to clarify different IP tunnels and solutions to support them. 
As clarified by TR 23.799 so far, the UP protocol model can be: 

· Per QoS class & PDU session tunnel protocol
· Per PDU session tunnel protocol
· Per node level tunnel protocol
· SDN based approach

This document proposes a solution to support the negotiation of UP protocol models during the Session establishment procedure. The UP protocol model is selected by SM, which is the function in control plane for session management handling. The selection is based on the following factors:

· UE type and capabilities;
· the requested type of session and the correspondent session capabilities;
· mobility profile,
· QoS requirement by the service;
· Operators policies
· Access type (e.g. for 3GGP and N3GPP). 
Reasons to support different UP Protocol Models are analysed in S2-164755.
The above mentioned factors can be obtained from the UE subscription data, which can be fetched from the Subscriber Data Management function. It may be also obtained via real-time information, e.g. mobility pattern obtained via observing historical data. 

2. Proposal
It is proposed to add the following changes on to TR23.799 Section 6.4.2 based on the UP protocol model clarification mentioned above.

* * * Start of change * * * *
6.4.2
Solution 4.2: Session setup procedures

This solution addresses the Key Issue 4: Session management, specifically, on the session setup procedures.

6.4.2.1
Architecture description

Session management of next generation system may not be involved during the attach procedure. A UE may request session establishment procedure under the following states:

a)
Unattached, session established with attach procedure (EPS-like session establishment).

b)
Attached but no session established, the UE already attached to the network and would like to get IP/Non-IP connection for data transfer.

c)
Already have session established, the UE already have session established over one or multiple DN(s), and would like to have another session.

Editor's note:
It is FFS whether the same UP function is selected for all sessions to a single DN or whether separate UP functions may be selected is FFS.

Therefore, keeping at least one session is not mandatory but if needed for the desired service (e.g. eMBB service), it should be controlled as always-connected session.

Editor's note:
It is FFS whether always-connected session is requested by UE or based on per subscription.

This solution assumes 3 UP protocol models can be supported: 

· Per QoS class & PDU session tunnel protocol
· Per PDU session tunnel protocol
· Per node level tunnel protocol
The UP protocol model selection is performed by the SM function and it depends on the following factors:

· UE type and capabilities;

· the requested type of session and the correspondent session capabilities;

· mobility profile,

· QoS requirement by the service;
· Operators policies;
· Access Type. 

The session management architecture could be depicted as Figure 6.4.2-1, where the SM is the function in control plane for session management handling.
The procedures below assume that a user plane tunnel is established between AN and the user plane functions in the core network.

Editor's note:
The "User Data" in the figure below is the data repository of information related to session management and user subscription. Whether it is a standalone network function or collocated with some network function is FFS.
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Figure 6.4.2.1-1: The non-roaming architecture for session management

The home-routed roaming architecture is shown in Figure 6.4.2-2.
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Figure 6.4.2.1-2: The home-routed roaming architecture for session management

Editor's note:
The architecture figures above describe the logical relation between functionality for session management. Reference points used for session management for NextGen architecture and additional description of relation to other functionality in NextGen system such as mobility management functionality and is FFS.

Editor's note:
Whether a "User Data" function needs to be added to the roaming architecture for session management is FFS.

Editor's note:
Whether there is a need for a Policy control function in the VPLMN is FFS and also handled as part of the policy framework key issue.

6.4.2.2
Function description

6.4.2.2.1
Session establishment procedure, non-roaming case

A session can be established, released and modified and this clause shows how a session is established.

The procedures are depicted in the Figure 6.4.2.2.1-1.
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Figure 6.4.2.2.1-1: The procedure of session setup

Editor's note:
Further details regarding UE IP address/prefix assignment is FFS.

Editor's note:
It is FFS whether a procedure with two SM functions and two User Plane Function(s) as in the home routed roaming case applies also in the non-roaming case.

It is assumed for this procedure that the UE is attached to the network. As part of the attach procedure, subscription data is fetched from the Subscriber Data Management function.

1.
The UE initiates a session setup request. The UE provides information indicating the PDU session type (e.g. Non-IP/IP). Indication of the DN network name may also be included. This step may be combined with the attach procedure in case the session is established with the attach procedure (EPS-like session establishment). It is assumed that this message is carried via an access/MM function and that this includes verification that the UE is attached and has an MM context.
Editor's note: It is FFS whether the DNN is identical to the APN.
2.
The SM function fetches user data. Get related information from the UE context and may verify that the UE subscribed the service. If the authorization done as part of step 1, then this step 2 is not needed.

3.
The SM function may interact with the Policy control function which determines the QoS property of the connection based on information such as UE request, and operator policy.

Editor's note:
Based on the solutions developed for the QoS and Policy Framework Key Issues, it will determine how the QoS related property is set per operator policy.

4.
The SM function selects the proper user plane protocol model and corresponding user plane functions and, in case of connection type is IP, assigns IPv4 address/IPv6 prefix anchored in the User plane function. The SM may perform the selection based on UE and session type/ capabilities, mobility profile, service requirements on session continuity and QoS, operators policies, access type, etc.
5.
The SM function may request the AN to setup resources for the session and tunnel information (e.g. tunnel type, IP address of the tunnel end point in AN node, security, etc depending by the type of tunnel to be established) .
If the SM selects the “per node level tunnel” UP protocol model, the SM may reuse an existing tunnel, which has been established, and send  an appropriate indication  to AN.
6.
The SM function triggers the establishment of user-plane if the SM selects the “per QoS & PDU session” or “per PDU Session” UP protocol model. The message includes the related QoS requirement for the connection to be established. Tunnel information is also sent to the User plane functions (e.g. tunnel type, IP address of the tunnel end point in AN node, security, etc depending by the type of tunnel to be established).
If the SM selects the “per node level tunnel” UP protocol model, the SM may reuse an existing tunnel, which has been established, and send an appropriate indication to UP nodes.  
7.
The indication of completion of the PDU session setup procedure is sent to AN with the tunnel information (e.g. IP address of the User plane functions) if not already communicate in step 5. 
8
The Session Complete message is sent to the UE for indicating the completion of procedure
IPv6 stateless address auto-configuration or DHCPv4 may be used for IP address/prefix allocation after PDU session established. In this case, the DHCPv4 or RS/RA messages will be forwarded by the UP function between UE and the SM function.
Editor's note:
In the case of Non-3GPP AN case, step 5 may not be needed. This is FFS.

6.4.2.2.2
Session establishment procedure, home-routed roaming case

This clause shows how a session is established in a home-routed roaming case. The procedures are depicted in the Figure 6.4.2.2.2-1.
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Figure 6.4.2.2.2-1: The procedure of session setup in a home-routed roaming case

It is assumed for this procedure that the UE is attached. As part of this, the attach procedure subscription data is fetched from a Subscriber Data Management located in the home network.

1.
The UE initiates a Session Setup Request. The UE provides information indicating the PDU session type. Indication of the DN network name may also be included. This step may be combined with attach procedure in case the session is established with the attach procedure (EPS-like session establishment).
Editor's note: It is FFS whether the DNN is identical to the APN.
2.
The SM Function in the VPLMN selects a SM Function in the home network.

3.
The SM Function in the VPLMN selects proper user plane protocol model and corresponding user plane function(s) in VPLMN. . The SM may perform the selection based on UE and session type/ capabilities, mobility profile, service requirements on session continuity and QoS, operators policies, access type, etc. 
4.
The SM function triggers the establishment of user-plane if the SM selects the “per QoS & PDU session” or “per PDU Session” UP protocol model. The message includes the related QoS requirement for the connection to be established.
If the SM selects the “per node level tunnel” UP protocol model, the SM may reuse an existing tunnel, which has been established, and send an appropriate message to UP nodes.  


5.
The SM Function in VPLMN sends a Session Setup Request to the SM Function in HPLMN. Tunnel information (e.g. tunnel type, the IP address of the User Plane Function(s) in the VPLMN, security, etc depending by the type of tunnel to be established) is included in the request.

6.
The SM Function in HPLMN may interact with the Policy Control function that determines the QoS property of the connection based on information such as UE request, and operator policy.

Editor's note:
Based on the solutions developed for the QoS and Policy Framework Key Issues, it will determine how the QoS related property is set per operator policy.

7.
The SM Function in HPLMN selects proper user plane protocol model and corresponding user plane function(s) and in case of session type IP, IPv4 address/IPv6 prefix assignment is performed as part of this step.

8.
The SM function triggers the establishment of user-plane if the SM selects to use the “per QoS & PDU session” UP protocol model. The message includes the related QoS requirement for the connection to be established. Tunnel information (e.g. tunnel type, the IP address of the User Plane Function(s) in the VPLMN, security, etc depending by the type of tunnel to be established) is sent to the user plane function(s).
If the SM decides to use the “per node level tunnel” UP protocol model, the SM selects to reuse an existing tunnel, which has been established, and sent appropriate indication to UP nodes.  

9.
Session setup is complete in the HPLMN and the SM Function in HPLMN sends a response to the SM Function in the VPLMN. Tunnel information (e.g. ACK of tunnel type, the IP address of the User Plane Function(s) in H-PLMN etc. depending by the type of tunnel to be established) is included in the message.
10.
The SM function in the VPLMN may reselect UP protocol model and reselect v-User Plane (to keep a model consistent with the HPLMN selection).
11.
The SM Function in the VPLMN function may request the AN function to setup resources for the session.
If the SM selects the “per node level tunnel” UP protocol model, the SM may reuse an existing tunnel, which has been established, and send an appropriate message to UP nodes. 

12.
The Control Plane Function in the VPLMN updates the user plane function(s) in the VPLMN with tunnel information (e.g. the IP address of the User Plane Function(s) in H-PLMN, etc., depending by the type of tunnel to be established). The SM may change the tunnel type sent instep 4 if needed.

13.
The indication of completion of the session setup procedure is sent to the AN function with the tunnel information (e.g. Access type the IP address of the user plane function(s) in the VPLMN) if not already sent in step 11.
14
The Session Complete message is sent to the UE for indicating the completion of procedure
IPv6 stateless address auto-configuration or DHCPv4 may be used for IP address/prefix allocation after PDU session established. In this case, the DHCPv4 or RS/RA messages will be forwarded by the V-UP/H-UP functions between UE and the H-SM function.
Editor's note:
The verification of UE context (equivalent to step 2 of clause 6.4.2.2.1) is FFS.

6.4.2.3
Solution evaluation
Editor's note:
This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.

* * * End of changes * * * *
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