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Abstract of the contribution: In the next generation system, UP functions might be deployed in a distributed way close to the UE/AN to serve for increasing traffic and minimize the latency of the services. The distributed UP might cause inefficient data path and long latency when UE moves away while its IP is still anchored at the original UP due to existing IP routing mechanism.

The proposal provides a solution to improve the efficiency of data path with keeping IP session continuity.

Introduction
In the next generation system, UP functions might be deployed in a distributed way close to the UE/AN to serve for increasing traffic and minimize the latency of the services. The distributed UP might cause inefficient data path and long latency when UE moves away while its IP is still anchored at the original UP due to existing IP routing mechanism. In this scenario, the user plane paths need to be optimized to reduce the traffics between UE and the remote UP function which holds the IP address(es) of the UE.

In TR 23.799, key issue 5 describes the following key issues to be resolved to enable (re)selection of efficient user plane paths:
-
Reselection of user-plane path between a UE attached to the mobile network and communication peers outside of the mobile network (e.g. Internet hosts) when the previous path becomes inefficient.

-
Minimising impact to the user experience (e.g. minimisation of interruption time and loss of packets) when changing the anchoring point for some or all packet data connections of a UE.

The proposal provides a solution for efficient data path transporting with keeping session continuity.

Proposal
It is proposed to add the following solution to the TR 23.799 “Study on Architecture for Next Generation System” V0.3.0.
* * * Start of changes (All new text) * * * *
6.5
Solutions for Key Issue 5: Enabling (re)selection of efficient user plane paths
6.5.x
Solution 5.x: Optimized user plane paths based on multiple IP sessions
The Solution applies to Key issue 5: Enabling (re)selection of efficient user plane paths, specially the following issues:
-
Reselection of user-plane path between a UE attached to the mobile network and communication peers outside of the mobile network (e.g. Internet hosts) when the previous path becomes inefficient.
-
Minimising impact to the user experience (e.g. minimisation of interruption time and loss of packets) when changing the anchoring point for some or all packet data connections of a UE.
6.5.x.1
Architecture description 
This solution assumes the following architecture:
-  CP functions and UP functions are separated. CP functions take charge of session and mobility management, e.g. session establishment, IP address allocation and handover, and UP functions perform IP packet forwarding. This solution take CP functions as one NF to facilitate the discussion. How CP functions are further decomposed depends on solutions of other key issues.
-
Each IP address allocated to UE is anchored at a specific UP function. The traffic from/to the specific IP address pass through this UP function wherever the UE located.
-  Only one slice is considered in the solution. How to apply the solution to multiple slices scenario is FFS.
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Figure 6.x.1-1 Architecture description of the solution
6.5.x.2
Function description
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Figure 6.5.x.2-1 Multiple IP session establishment

UE accesses to the network via AN node1 and establishes IP session1 to DN. During the session establishment, the network may indicates UE that the IP session1 is regarded as optimized-path within a specific location area (e.g. a list of AN nodes). The user plane data path is via AN node1 and UP1, while UP1 is the anchor point of the IP address of IP session1. 
When UE moves from AN node 1 to AN node 2, the user plane data path of IP session1 is switched from AN node1 to AN node2, while the user plane path of IP session1 is still anchored at UP1 to keep the session continuity of ongoing applications over the session. The user plane data path of IP session1 may go through UP2 or not, which depends on the topology plan and the policy of operator. In this case, if UP2 is involved, whether it performs packet processing as a GW, or only forwards the packet as a router is FFS.

If UE find it has move out of the optimized location area(s) associated with existing IP session(s), e.g. IP session1, UE decided that the user plane path of existing IP session(s) is not optimized for current location. If necessary, e.g. when an application is requesting new socket connection, UE will initiate a new IP session2 which can be anchored at a closer UP function (UP function 2 in the above figure), so that the new applications can run over IP session2 for an optimized path.
By this solution, each UE may have multiple IP sessions anchored at different UP functions simultaneously.
Editor’s Notes: The establishment of new IP session and release of existing IP session are related to session management and mobility management, how the network indicate location area of a session to UE are FFS. When multiple IP sessions are established by a UE, how to select one IP address from them for new applications is FFS. 
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6.5.x.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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