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1
Definitions

In the context of this document, the following procedures are defined. All these procedures can be applied for UEs which are simultaneously connected to multiple access networks (typically 3GPP access and WLAN access).
Traffic Steering: The procedure that selects the "best" access network for a new data flow and transfers the traffic of this data flow over the selected "best" access network. The selection of the "best" access network is typically based on criteria such as the network load, the measured radio signal quality, the application associated with the data flow, etc. 
Traffic Switching: The procedure that moves all traffic of an ongoing data flow from one access network to another access network in a way that maintains the continuity of the data flow. 
Traffic Splitting: The procedure that splits the traffic of a data flow across multiple access networks. When traffic splitting is applied to a data flow, some traffic of the data flow is transferred via one access and some other traffic of the same data flow is transferred via another access.
NOTE:
The Evolved Packet Core (EPC) already supports Traffic Steering and Traffic Switching. However the term "IP Flow Mobility" has been used instead of "Traffic Switching".
2
Traffic Steering & Switching
There are several stage-1 requirements that require the NextGen system to support traffic steering between 3GPP and non-3GPP accesses. Some of these requirements from TR 22.864 are listed below. 
1. "Based on operator policy, the 5G system 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."

2. "Based on operator policy, the 3GPP network shall provide a mechanism such that a specific traffic type (from a specific application or service) to/from a UE can be routed via specific RAN nodes, …"

3. "The 5G system shall be able to differentiate charging a subscriber for the same 3GPP service if it is provided to a UE over different 3GPP and non-3GPP accesses."

From the above requirements it is clear that the NextGen system must support traffic steering between 3GPP access and non-3GPP access based on operator policy, radio conditions, traffic load, traffic type, etc. The NextGen system must also support traffic switching because the "best" access for a data flow may change before the data flow is terminated, thus, it should be possible to move all traffic of the data flow to the new "best" access. 
Note that traffic steering and traffic switching between 3GPP and non-3GPP accesses can be provided either in the NextGen RAN (outside SA2 scope) and/or in the NextGen CN. We believe that supporting traffic steering and traffic switching in the NextGen CN has several advantages over the NextGen RAN. For example, traffic steering/switching in the NextGen CN:

· Can be based on subscription settings;
· Can take into account the service type, the app identity, the APN, the destination domain;

· Can be applied only in a certain area of the network (e.g. in a certain Location Area);

· Can be designed to consider the overall network load, not only the load in a specific cell;
· Can be applied to any type of non-3GPP access including untrusted WLANs; etc.

Based on the above, it is proposed to investigate how the NexGen CN can fulfil the following requirements:
Req. 1. The NextGen CN should support traffic steering between 3GPP and non-3GPP accesses. 
Req. 2. The NextGen CN should support traffic switching between 3GPP and non-3GPP accesses. 
NOTE:
EPC already supports the above requirements.
3
Traffic Splitting
There are also stage-1 requirements that require the NextGen system to support traffic splitting between 3GPP and non-3GPP accesses. For example, TR 22.864 states: 

1. "The 5G system 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 "

Supporting traffic splitting can enable the NextGen system to aggregate the bandwidth available via different accesses for the same data flow, which can lead to improved user experience and support of ultra-high-rate services.
Note that traffic splitting between 3GPP and non-3GPP accesses can be provided either in the NextGen RAN (outside SA2 scope) and/or in the NextGen CN. For the same reasons discussed in the previous clause, we believe it is worthwhile investigating how the NextGen CN can support traffic splitting between 3GPP and non-3GPP accesses. 
Req. 3. The NextGen CN should support traffic splitting between 3GPP and non-3GPP accesses. 
4
Proposal

Based on the above discussion it is proposed to introduce the following amendments to TR 23.799.
FISRT CHANGE
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Evolved LTE: In the context of this document Evolved LTE is E-UTRAN upgraded to interface with the Next Generation Core.
Physical resource: A physical asset for computation, storage or transport including radio access. 
Logical Resource: A partition of one or a group of resources. 
Telecommunication Service: is defined in TR 21.905 [1] as a bearer service or a teleservice.
NOTE 1:
In the context of this document it refers to the telecommunication services that are specified by 3GPP and which therefore may be provided by a network or a Network Slice that bases on 3GPP specifications.

Network Capability: is a network provided and 3GPP specified feature that typically is not used as a separate or standalone "end user service", but rather as a component that may be combined into a service that is offered to an "end user".
NOTE 2:
For example, the Location Service is typically not used by an "end user" to simply query the location of another UE. As a feature or network capability it might be used e.g. by a tracking application, which is then offering as the "end user service". Network Capabilities may be used network internally and/or can be exposed to external users, which are also denoted a 3rd parties.

Network Function (NF): is a processing function in a network, which has defined functional behaviour and defined interfaces.

NOTE 3:
An NF can be implemented either as a network element on a dedicated hardware, or as a software instance running on a dedicated hardware, or as a virtualised function instantiated on an appropriate platform, e.g. on a cloud infrastructure.
Network Slice (NS): is composed of all the NFs that are required to provide the required Telecommunication Services and Network Capabilities, and the resources to run these NFs.
NOTE 4:
In this document a Network Slice is equivalent to a Network Slice Instance.
Editor's note:
It is for the RAN WG to determine how the Network slicing applies to RAN. It is FFS whether some aspects of level of isolation/separation should be part of the NS definition.

NOTE 5:
The PLMN may consist of one or more network slices. The special case of just one Network Slice is equivalent to an operator's single, common, general-purpose network, which serves all UEs and provides all Telecommunication Services and Network Capabilities that the operator wants to offer.
NextGen RAN (NG RAN): In the context of this document, it refers to a radio access network that supports Evolved LTE and/or New RAT and interfaces with the Next Generation Core.
NextGen System (NG System): It refers to NextGen System including NG RAN and NextGen Core.
NextGen UE (NG UE): It refers to an UE connecting to the NG System.
PDU Connectivity Service: A service that provides exchange of PDUs between a UE and a Data Network (DN).
PDU Session: Association between the UE and a data network that provides a PDU Connectivity Service.
PDU Session of IP Type: Association between the UE and an IP data network.
Session Continuity: The continuity of a PDU session. For PDU session of IP type "session continuity" implies that the IP address is preserved for the lifetime of the PDU session.
Service Continuity: The uninterrupted user experience of a service, including the cases where the IP address and/or anchoring point changes.
Access Traffic Steering: The procedure that selects the "best" access network for a new data flow and transfers the traffic of this data flow over the selected "best" access network. The selection of the "best" access network is typically based on criteria such as the network load, the measured radio signal quality, the application associated with the data flow, etc. Access traffic steering is applicable between 3GPP and non-3GPP accesses.
Access Traffic Switching: The procedure that moves all traffic of an ongoing data flow from one access network to another access network in a way that maintains the continuity of the data flow. Access traffic switching is applicable between 3GPP and non-3GPP accesses.
Access Traffic Splitting: The procedure that splits the traffic of a data flow across multiple access networks. When traffic splitting is applied to a data flow, some traffic of the data flow is transferred via one access and some other traffic of the same data flow is transferred via another access. Access traffic splitting is applicable between 3GPP and non-3GPP accesses.
SECOND CHANGE
5.X
Key issue X: Traffic Steering, Switching and Splitting between 3GPP and non-3GPP Accesses
5.X.1
Description

For UEs that can be simultaneously connected to both 3GPP access and non-3GPP access, the NextGen system should be able to take advantage of these multiple accesses in a way that improves the user experience, optimizes the traffic distribution across various accesses, enables the provision of new high-data-rate services, etc. Towards this goal, this key issue will investigate the following aspects for UEs connected to both 3GPP and non-3GPP accesses:
-
How the NextGen Core network and the NextGen UE can support access traffic steering (as defined in clause 3.1) between 3GPP and non-3GPP accesses.
-
How the NextGen Core network and the NextGen UE can support access traffic switching (as defined in clause 3.1) between 3GPP and non-3GPP accesses. This includes the conditions that can trigger the switching of a data flow to a new access.
-
How and if the NextGen Core network and the NextGen UE can support access traffic splitting (as defined in clause 3.1) between 3GPP and non-3GPP accesses. This includes the conditions that can trigger the splitting of a data flow across multiple accesses.
-
How the access traffic steering, switching and splitting can be taken into account by the charging framework (considered in Key Issue 11) in order e.g. to enable the network operator to differentiate charging for data traffic that is switched and/or split between 3GPP and non-3GPP accesses. It is clarified that this key issue will not address the charging framework but it will only consider what information needs to be provided to the charging framework in order to charge traffic that is switched and/or split between 3GPP and non-3GPP accesses.
Potential policies provided to the UE for access traffic steering, switching and splitting, if any, will be defined under the key issue on Policy Framework.
This key issue is restricted only to access traffic steering, switching and splitting procedures applied in the NextGen core network. Similar procedures that may be applied in the NextGen RAN are outside the scope of this key issue.
The procedures for access traffic steering, switching and splitting take place after the session management procedures are executed, i.e. after PDU sessions are established over 3GPP and non-3GPP accesses.
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