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Abstract of the contribution: Proposes a set of key issues regarding the user plane in the next generation system architecture that should be addresses by the new architecture developed as part of FS_5G next generation network architecture. The proposed changes should be incorporated in the TR for FS_5G.
1. Introduction
It is anticipated that an enhanced design of the user plane will be an important component of the Next Generation network. The following is an extract from the SA1 SMARTER TR 22891 highlighting some of the requirements that justify addressing user plane specific key issues:

· 5.8 Flexible application traffic routing:
· Subject to operator’s policy and/or based on application needs, the 3GPP network shall support efficient user-plane paths between UEs attached to the same network, even if the UEs change their location during communication.

· Subject to operator’s policy and/or based on application needs, the 3GPP network shall support efficient user-plane paths between a UE attached to the mobile network and communication peers outside of the mobile network (e.g. Internet hosts).

· 5.9 Flexibility and scalability:
· The system shall be scalable to ensure that different levels of signalling and user plane demand can be handled.

· 5.37 Routing path optimization when server changes
· Subject to the service agreement between the operator and the service provider, the 3GPP network shall enable hosting of services (including both MNO provided services and 3rd party provided services) closer to the end user to improve user experience and save backhaul resources.
· The 3GPP network shall be able to support routing of data traffic to the entity hosting services closer to the end user for specific services of a UE.
· The 3GPP network shall support efficient user-plane paths between a UE and the entity hosting the service closer to the end user even if the UE changes its location during communication.
· The 3GPP network shall be able to support charging, QoS, and Lawful Interception (LI) for services hosted closer to the end user.
· 5.38 ICN Based Content Retrieval
· The 3GPP system shall support flexible placement of ICN/CCN caches by enabling flexible user-plane termination (including user-plane termination at the base station).

· 5.42 Low mobility devices
· The 3GPP System shall provide resource efficient support for stationary devices with reduced mobility management (e.g., handover support, idle mode mobility management). 
· 5.27
Multi Access network integration

· The future network shall be able to provide 3GPP services to the UE using various 3GPP and non-3GPP access networks (e.g. WLAN, Fixed broadband access, Bluetooth, etc). 

· The future 3GPP system is expected to support at least:

· Inter-system mobility between 3GPP and non-3GPP networks with optional session continuity, 

· capability for the UE based on network control to select the access, 

· simultaneous connection to different accesses, capability for the UE to access the 3GPP services provided by the 5G network using non-3GPP access e.g. FMSS…, 

· authentication to access to future network through a non-3GPP access shall use 3GPP credentials. 

· The future network shall enable the UE to simultaneously connect to the network via different non-3GPP and 3GPP accesses.

· The future network shall be able to manage the addition or dropping of the various accesses dynamically during the session according to the quality of the individual connections. 
· For UEs simultaneously connected to the network via different non-3GPP and 3GPP accesses, the network shall support data transmissions that leverage both types of access.

· The future network shall be able to aggregate the UE data transfer via one access or a combination of accesses which may be operated by different mobile network operators. 

· The future network shall be able to aggregate the UE data transfer via one access or a combination of accesses to provide the best user experience during an ongoing data transmission. 

· Based on operator policy, the future network shall be able to dynamically offload part of the traffic from 3GPP RAT to non-3GPP RATs and vice versa, taking into account traffic load.

· The 3GPP network shall be able to integrate fixed and wireless access management and provide an efficient provision of services over 3GPP and non-3GPP accesses.

· 5.28
Multiple RAT connectivity and RAT selection

· The <5G system> shall be able to provide data transmission by using both the <5G New RATs> and E-UTRA simultaneously.
2. Proposal
It is proposed to add the following Key Issues to the TR 23.xyz “Study on Architecture for Next Generation System”.

FIRST CHANGE
5
Key Issues and Solutions
5.x
Key issue A: Support session continuity, bearer offloading and flexible user plane for multi-connectivity 
Editor's Note: This clause will identify key architectural issues and the corresponding candidate solutions during the design of the next generation system architecture.

5.x.1
Description of Key Issue A

In the current EPC, the Serving GW (S-GW) implements a mobility and anchoring function for LTE and terminates the S1-U interface towards the RAN, acting primarily as a local mobility anchor for inter-eNB HO and Dual Connectivity bearer offload. The PDN GW acts as an anchoring and “service” function by terminating the SGi (IP) interface towards the PDN, supporting (with accompanying SGi-LAN) operator services and QoS related functions such as firewalls, DPI, video optimization, TCP optimization, NAT, caching, etc. In the EPC, only one S-GW per UE is assigned at a given point in time, and multiple PDN GWs are assigned to a UE depending on the number of PDN connections. In the EPC, user plane traffic is routed via a S-GW and a number of PDN GWs that may be located in the VPLMN or the HPLMN. Rel-10 defined a L-GW as a service function in LTE at the edge for LIPA or SIPTO at the local network (SIPTO@LN), with the L-GW collocated with the HeNB or in the local home network is associated with a SIPTO PDN. In this solution, the UE is not explicitly aware the traffic is offloaded, and the PDN connection is removed when the UE moves to a new cell or outside the “local home network.” Apart from localized traffic routing solutions such as LIPA and SIPTO@LN, all user plane traffic is routed via a fixed PDN GW for each PDN connection. 
It is expected that the next generation system architecture for mobile networks will support connectivity of a variety of access technologies (e.g. 5G radio, evolved 4G radio, WLAN, etc.). Moreover, it is expected that that the next generation system architecture for mobile networks shall support a set of user-plane related features:

· efficient user-plane paths between UEs attached to the same network

· efficient user-plane paths between a UE attached to the mobile network and communication peers outside of the mobile network (e.g. Internet hosts)
· hosting of services closer to the end user to improve user experience and save backhaul resources
· routing of data traffic to the entity hosting services closer to the end user for specific services of a UE.
· efficient user-plane paths between a UE and the entity hosting the service closer to the end user even if the UE changes its location during communication
· charging, QoS, and Lawful Interception (LI) for services hosted closer to the end user.
· flexible user-plane termination (including user-plane termination at the base station).

· provide resource-efficient support for stationary devices with reduced mobility management 
It is also expected that the next generation system architecture for mobile networks will need to support traffic to be offloaded at the edge, for traffic that either does not require operator services (e.g. general internet traffic), or does not require session continuity, since a vast majority of applications already do not require session continuity or access to operator services.
In order to enable the user plane features expected for the next generation system architecture for mobile networks, a key issue on user plane optimization must be solved, addressing the following aspects:  

· Enable session continuity (including IP address continuity) for mobility between access nodes of a specific access technology, or of different access technologies
· Enable session continuity to be global, i.e. independently of where the device actually move within a network
· Enable session continuity to be localized to an area dependent on the operator topology, for UEs and services requiring limited session mobility
· Enable session continuity to be localized to a specific subset of the access network, including a few access network nodes, for UEs and services requiring limited session mobility
· Enable separating access to operator, Internet and 3rd party services from mobility at the access level
· Enable routing of user plane to access operator services in home network, in local breakout (i.e. in visited network)

· Enable routing of user plane at the edge (including within the access network):

· for services where mobility and roaming using home routing PDN are not required

· for services on the device that do not require IP address session continuity

· Enable connectivity with no session continuity, to support non-mobile or nomadic devices, and devices with applications and services not requiring session continuity

· Enable devices to obtain session continuity for some services/applications while at the same time not requiring routing of all the UE traffic via the core network, in order to enable routing of user plane at the edge for the portion of the user plane not requiring session continuity or requiring limited session continuity 

NEXT CHANGE
5.x
Key issue B: Support transport of user plane data over a combination of access technologies
Editor's Note: This clause will identify key architectural issues and the corresponding candidate solutions during the design of the next generation system architecture.

5.x.1
Description of Key Issue B

It is expected that the next generation system architecture for mobile networks will support connectivity of a variety of access technologies (e.g. 5G radio, evolved 4G radio, WLAN, etc.). 

In the current EPC and RAN architectures, user plane data can be transported over a single access technology (e.g. LTE, 3G radio, WLAN, etc.) or over a combination of access technologies using a variety of solutions, e.g.:

· support of different PDNs over different accesses with anchoring in the PDN GW (MAPCON)

· support of a PDN connection with IP flows routed over different accesses (NB_IFOM)
· support of traffic of PDN connections with user plane data routed over different access technologies in the RAN (e.g. LWA)
· support of traffic of PDN connections with user plane data routed over different access technologies anchored in the core network (e.g. Dual Connectivity)
It is expected that the next generation system architecture will continue to allow the transport of user plane data over a single access technology (e.g. 5G, LTE, WLAN, etc.) or over a combination of access technologies.

In order to enable the transport of user plane data over a combination of access technologies while maintaining an access agnostic core network, the next generation system architecture must provide the ability to anchor such traffic in the core network. In addition, it must be determined at what level the traffic is split between access technologies, i.e. at the IP flow level, at the bearer level, etc. 
NEXT CHANGE
5.x
Key issue C: user plane interface between the core network and the access networks 
Editor's Note: This clause will identify key architectural issues and the corresponding candidate solutions during the design of the next generation system architecture.

5.x.1
Description of Key Issue C

In the current EPC, a variety of user plane interfaces have been defined between the core network and the access networks:

· for LTE, the S1-U interface has been defined based on GTP

· for untrusted WLAN, the WLAN is not directly connected to the core network but the mobile device establishes an IPSec tunnel with a dedicated core network functionality, the ePDG, for the S2b connectivity

· for trusted WLAN, the WLAN access network is connected via proprietary interfaces to a dedicated core network functionality, the TWAG, for the S2a connectivity

One of the objectives in the definition of the next generation system architecture is to provide an access agnostic connectivity between the access technologies and the core network. This needs to apply also to the user plane transport. Therefore the type of user plane interface between the core network and the various access networks (e.g. 5G, LTE, WLAN, etc.) must be defined in order to achieve a uniform access agnostic interface.

In this key issue it is assumed that the access networks are connected to the core network via an IP network that may contain multiple route hops. In order to support mobility of a device between different access technologies, and data offloading (i.e. re-routing of a device traffic between access technologies in case the device user plane is routed over multiple access technologies, e.g. at IP flow level or bearer level), the user plane interface between the access networks and the core network must be capable of routing the user plane data appropriately.
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