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Abstract of the contribution: the proposal is about introducing distributed GWs in the next generation system in order to enable the efficiency of the user plane path.GW in the edge of the network could meet the low-latency application requirement, and GW in the centre of the network could support the UE wide-area mobility. The paper also provides a solution to enable efficient user plane path when changing the anchor point.
Introduction
Efficient user plane path (re)selection is for improving the UEs’ experience and making full use of the network resources. Considering the low-latency requirement for the next generation system, and the objective to reduce the burden of the transport network, the service hosting entity residing close to the edge of the network should be fully concerned.
The service hosting entity residing close to the edge of the network should consider the charging requirement and lawful interception , therefore it should be controlled by the core network and acts as a flow convergence point for the local breakout data. In the next generation architecture, when the control function is separated from the GW and the simplified GW could be deployed distributed, it would be natural to locate the distributed GW close to the edge of the network and acts as an service hosting entity. 
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 * * * *
6
Solutions
6.x
Solution x  - Using distributed gateway for (re)selection of efficient user plane paths
This is a solution for key issue 5 on enabling (re)selection of efficient user plane paths.
6.x.1
Architecture description 
The control plane and user plane separation is required in the next generation system. Therefore, simple user plane gateways could be located distributed to support different scenarios or services requirement. As shown in Figure 6.X.1-1, a distributed gateway solution is introduced to make the user plane path efficient considering variant requirement of services. There are two types of GWs deployed in distributed manner. 
-
GW in the Edge Data Network, the GW is located close to the edge of the network, i.e., in the local area network or close the RAN. It applicable for the applications require low latency and best effort for service continuity (e.g., Internet access). 
-
GW in the central part of the Network, the GW is located in a centralized way to provide connection for supporting the applications which require service continuity (e.g., IMS).
Editor's Note: Whether there are some functional differences among GWs deployed in the Edge DN or in the Central DN are FFS.
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Figure 6.x.1-1 the architecture for the distributed gateway solution
6.x.2
Function description
6.x.2.1
The user plane path selection for the distributed gateway
The user plane path selection is determined by the network based on the Data Network indicator provided by the UE per application requirement. The Data Network indicator (e.g., comparable as APN) is configured in the UE by the operator or the user.
During the user plane path establishment procedure, the UE send the DN indicator to the network. Based on the indicator, the control plane determines the type of the connection and select a suitable GW incorporate with other aspects, e.g., the load balance. If the indicator reflects a GW at the edge network is required, the selection of the GW shall incorporate UE location information. The UE’s IP addresses are allocated by the control plane corresponding to the selected GW.
NOTE: The user plane path establishment procedure can refer to the session management solution proposed in Section 6.4. 

6.x.2.2
The user plane path reselection for the distributed gateway
When the UE moves, the GW at the edge network may not close to the UE access network. If GW relocation is enabled for a DN indicator, the GW could be relocated to provide an efficient user plane path. 
The control plane function evaluate and determine whether the user plane should be updated, e.g., based on UE location, DN indicator. The control plane function may perform the evaluation when UE sends update location request in IDLE mode or sends handover request to the network in the CONNECTED mode.

When the GW is relocated, an IP address will be assigned to the UE by the control plane. The old user plane path will be released which may lead to the interruption of user session.
Editor's Note: the IP address may be changed during the GW relocation which may lead to interruption of session. How to address this is FFS.
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Figure 6.x.1-3 GW relocation for user plane reselection
NOTE: the detailed procedure will be provided considering the progress of Mobility Management & Session Management parts.
6.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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