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Abstract of the contribution: This contribution proposes to add a new solution on Selection of GW user plane functional entity deployed at the edge local network for key issue 2
Introduction
The separation of user plane functionality from the control plane functionality in the EPC S/P-GW enables a flexible placement of user plane functional entities controlled by a single control plane functional entity. They can be either placed at the centralized location or distributed in proximity to radio and the UE. In the latter case, it can be either at the edge network above RAN or at the edge local network (collocated with eNB or stand-alone).
This contribution aims to define selection mechanism for user plane functional entity deployed at edge local network. 
Although serving different purposes and scenarios, deploying S-GW and P-GW user plane functional entity at the edge shares some common characteristics with SIPTO GW as described in TS 23.401:
· The SIPTO function enables an operator to offload certain types of traffic at a network node close to that UE's point of attachment to the access network.

· SIPTO above RAN can be achieved by selecting a set of GWs (S-GW and P-GW) that is geographically/topologically close to a UE's point of attachment; SIPTO above RAN corresponds to a traffic offload through a P-GW located in the mobile operator's core network.

· The SIPTO at the Local Network function enables an IP capable UE connected via a (H)eNB to access a defined IP network (e.g. the Internet) without the user plane traversing the mobile operator's network; SIPTO at the Local Network can be achieved by selecting a L-GW function collocated with the (H)eNB or selecting stand-alone GWs (with S-GW and L-GW collocated) residing in the Local Network. In both cases the selected IP traffic is offloaded via the Local Network.

TS23.401 Clause 4.3.8 has defined multiple criteria on the selection of SIPTO GW, which can be summarized as below: 
· Subscriber info, such as APN

· UE Location/Network Topology, such as TAI, serving eNB ID, Local Home Network ID
· L-GW IP address proposed by eNB over S1 interface
In the CUPS architecture, for the selection of SGW and PGW user plane functional entity at the edge local network, SIPTO GW selection mechanism could be referenced, therefore the following criteria could be considered:

· Subscriber info, such as APN and UE Usage Type

· UE Location/Network Topology, such as serving eNB ID and Local Network ID
· PGW user plane functional entity IP address proposed by eNB over S1 interface
Proposal
It is proposed to add the following solution for key issue 2 of the TR 23.714 “Study on control and user plane separation of EPC nodes”.
* * * Start of changes * * * *

6.2.x
Solution 2 – Selection of user plane functional entity deployed at the edge local network
6.2.x.1
Description
With the separation of user plane functionality from the control plane functionality in the EPC S-GW/P-GW, user plane functional entities controlled by a single S/P-GW control plane functional entity can be flexibly placed either at the centralized location or distributed in proximity to radio and the UE. 
Following deployment scenarios of user plane functional entity have to be considered:

· Centralized in the core network;

· Distributed at the edge network above RAN;

· Distributed at the edge local network, as a stand-alone entity
· Distributed at the edge local network, : collocated with eNB 
In order to achieve low latency and high reliability, some service applications are deployed at the edge in close proximity to the radio and UE, so that the traffic transmission delay on the mobile backhaul network can be saved. Along with that, SGW and PGW user plane functional entity can also be deployed at radio edge for a close access to those delay sensitive service applications, as is shown in figure X:
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Figure X S-GW and P-GW user plane functional entity deployed at the Edge Local Network
MME should select S-GW and P-GW control plane functional entity based on the existing mechanism. Since the motivation of deploying S-GW and P-GW user plane functional entity at the radio edge local network is to efficiently provide service using the edge service applications, it is more beneficial to have one co-located S-GW and P-GW user plane functional entity to access edge service applications in the edge local network. 
6.2.x.2
Criteria for the selection of user plane functional entity deployed at the edge local network
S-GW and P-GW control plane functional entity may select the corresponding user plane functional entity at the edge local network according to the following criteria:

· Subscriber information such as APN and UE Usage type. The introduction of UE usage Type in addition to APN for S/PGW-U selection benefits to those delay sensitive edge service applications, such as V2X and IoT applications. For a single service application pertaining to an APN, there might be multiple usage type terminals to consume the service, either delay sensitive or not. Subscription information can be obtained by the S-GW-C/P-GW-C from MME over S11 interface.
· UE Location and Network Topology: This includes parameters, such as serving eNB ID and Local Network ID, which are provided by the serving eNB.
In order to select the appropriate stand-alone S-GW / P-GW-U at the edge local network, S-GW / P-GW-C functional entity uses the APN and the Local Network ID during the DNS interrogation to find the identity of S-GW-U/P-GW-U. The APN and Local Network ID are obtained from MME over S11 interface. 
In any case, UE Usage Type may also be considered to facilitate the selection.
MME should include the needed criteria (APN, UE usage type, serving eNB ID, local network ID, etc.) over S11 interface to S-GW control plane functional entity.

6.2.x.3 Impact to existing network entities and interfaces

S11 is upgraded to support 

-
The transfer of the UE usage type, serving eNB ID and local network ID in Create Bearer Request and Modify Bearer Request.
-
The capability for the SGW-C to decide of the deactivation of a PDN connection with the cause "reactivation requested"
6.2.x.4 Solution evaluation

Editor's Note: Evaluation is FFS.
* * * End of Changes * * * 
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