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1. Introduction
This paper provides use cases that summarize the advantages of supporting traffic offload in case of high network load or user plane congestion in the RAN. A number of use cases are provided where it is shown that traffic offload offers better management of congestion and better QoE to the end user for particular services.
2. Discussion: Traffic offload use cases
2.1 General considerations
In all use cases it is assumed that the UE is capable to connect to both 3GPP and a trusted Wi-Fi access where the user can access services simultaneously from both accesses. For example, the user is accessing services both from the 3GPP access (e.g. corporate email) and from the Wi-Fi access (e.g. normal web browsing). In addition, it is assumed that the UE can access the 3GPP core network via the Wi-Fi access (i.e. 3GPP operator services can be run via the Wi-Fi access).  Finally, it is also assumed that the same operator owns the 3GPP and Wi-Fi accesses since in such cases the operator is aware of the capabilities and the services the Wi-Fi access can support.
2.2 Use case 1 – High throughput services
Consider a use case where a user is accessing high bandwidth services (e.g. an HD video) over the 3GPP access. If the RAN gets congested, throttling of the traffic will deteriorate the service and impact the QoE of the user. If the alternative approach is used, i.e. prioritising the high bandwidth service, the QoE of the user will remain the same, but on the other hand the QoE of other users attached on the same user plane congested cell will be severely impacted. In addition, in some countries pre-emption of service is not allowed due to regulatory requirements.
The best approach for such services is to offload the IP flows associated to the high bandwidth service to a Wi-Fi access owned by the 3GPP operator since the operator will be aware if the Wi-Fi access that the user is connected to is able to support the high throughput service. Such approach will ensure that the QoE of the high bandwidth service as well as the QoE of all the users attached in the congested cell will not deteriorate.
2.3 Use case 2 – Offloading UE background application/services on the Wi-Fi access
Modern UEs run a number of background applications that in many cases requires the use of packet access, for example, push services or firmware updates.  Such applications require frequent use of an IP connection that create short bursty traffic towards the 3GPP access. The frequent connection/disconnection to the packet access can contribute to congestion in the RAN. By offloading such applications to the Wi-Fi access (when available) potential congestion in the RAN access can be avoided and/or resolved. 

2.4 Use case 3 – Load Balancing

A major advantage of traffic offload is the ability of the network operator to load balance traffic for UEs that are simultaneously connected to multiple accesses. Consider the use case where a large number of users congregate in an area with a Hotspot (for example, an airport or a train station). The network operator will be able to control the user plane congestion in the RAN in such heavily cell congested areas by dynamically offloading traffic to the Wi-Fi access.

The advantage of offloading is clear as the network operator can install Wi-Fi hotspots in areas where heavy congestion is expected, (e.g. stadiums, airports, train stations) and thus control the congestion in the 3GPP access.
3. Conclusions

Proposed use cases and requirements for traffic offload are provided in S1-122403 and S1-122404.

