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1. Introduction
This paper provides an additional use case regarding the suitability of network-based congestion control in 3GPP accesses. In S1-122172, the advantages of offloading traffic to a different access (e.g. WLAN access) and the relative pros and cons of UE versus network decision to offload traffic are highlighted. In this paper, it is indicated that 3GPP network operator will be able to manage congestion control in situations where a non-3GPP access (owned by the same operator) is congested. The 3GPP network can be aware of congestion situations in other accesses (controlled by the same operator) that could result in 3GPP subscribers getting poor QoE for their services. Congestion can be resolved by moving traffic from the congested non-3GPP access to a guaranteed bearer in the 3GPP access based on the knowledge of user plane RAN congestion as well as the subscription/QoS requirements of each user. 

The rest of the paper is structured as follows. Section 2 provides use cases that demonstrate that a network-based framework represents the best paradigm for addressing the needs of congestion management both in terms of expected performance as well as consistency with existing 3GPP architecture and philosophy. The use-case, while used to highlight the issues associated with UE-based decision making, is far from a “corner case” and we believe it to be representative of the kind of congestion management problems which the network must address. Section 3 outlines some potential requirements for making network-based congestion management more effective. 
2. Discussion of use case: Traffic offload based on congestion in WLAN 
Consider a use case where a UE is accessing services via the 3GPP access and is also connected to a Wi-Fi hot-spot owned by the same operator. The hot-spot is currently supporting about 20 smart-phone devices browsing the Internet, using social network applications (which requires presence) and running other low-rate, high-signalling web-based services. By offloading web-browsing flows to the Wi-Fi network, the operator has significantly reduced the impact of the associated signalling on its network. The 20 users are experiencing great QoE. At some point, one of the users initiates a large video streaming session. If this session remains on Wi-Fi (as is likely with a typical use of UE-centered approaches), it will in fact significantly degrade the QoE for the remaining 19 users (as well as the web-browsing QoE of the “offending” user, should that user decide to continue browsing while streaming). Depending on their policy, the users will either remain on the Wi-Fi network – and be very unhappy; or they will move to the cellular network bringing all the issues associated with support of signalling load with them. 
Arguably a better approach would have been to move the video-stream flow to the cellular network where a dedicated channel may be allocated for it. An additional benefit would be that the network load introduced would be controllable (i.e. the operator has full control over what the user actually gets). 
It is important to note that there are a number of methods where the 3GPP network operator can be aware that a Wi-Fi access (or any non-3GPP access) is congested. In various carrier grade Wi-Fi deployments the Wi-Fi network operator can provide information of Wi-Fi congestion based on SLA agreements with the 3GPP network operator. Another example, is that in carrier grade Wi-Fi deployments the 3GPP network operator is aware of the number of devices connected to the Wi-Fi access (via AAA reports) and can be also aware of applications/services a 3GPP device is currently running via the WLAN access through the use of deep packet inspection mechanisms.. Depending on the number of devices connected to the Wi-Fi hotspot the 3GPP network operator can take action and offload some of the Wi-Fi traffic to the 3GPP access if it the RAN is not congested. Therefore, the network has all the information required to identify congestion in the WLAN access as well as the identity the application/service that causes the congestion.
The procedure for the 3GPP network operator to control congestion in the WLAN access is the following:
· The network operator detects an application (e.g. media streaming flow) from a particular UE.
· The network operator is aware that the Wi-Fi access is congested and that there is no congestion in the 3GPP access that is available in the same location and owned by the same operator.
· The network operator is aware that a particular application belonging to a certain user is causing the congestion.
· The network operator is also aware that the user has a “gold” subscription that allows the user to have a dedicated channel for the particular application.
· The network decides to move the application of the UE that causes congestion from the Wi-Fi access to the 3GPP access.
3. Conclusions

Traffic offload can be supported by either the network or the UE deciding to initiate the offload. The network decides to initiate the traffic offload taking into account dynamic conditions such as load on the network, subscription information and application QoS requirements whereas the UE initiates traffic offload based on routeing policies provided by the operator.

UE initiated traffic offload is more suited to scenarios where congestion can be managed pro-actively, i.e., for cases where it is known that in a particular location area and time there is congestion in the WLAN access. On the other hand, network initiated traffic offload allows a more dynamic congestion management approach where the network can decide dynamically the access to use for a particular service based on current user plane RAN congestion status. 

4. Potential Use Case and Requirements for TR 22.805
It is proposed to add the following use case within TR 22.805.

*****************  START OF CHANGE *******************

4.x Use Case X Traffic offloading based on congestion in WLAN
4.x.1 Description

Consider a Wi-Fi hot-spot owned by the operator. The hot-spot is currently supporting about 20 smart-phone devices browsing the Internet, using applications that require presence and running other low-rate, high-signalling web-based services. By offloading web-browsing flows to the Wi-Fi network, the operator has significantly reduced the impact of the associated signalling on its network. The 20 users are experiencing great QoE. At some point, one of the users initiates a large video streaming session. If this session remains on Wi-Fi (as is likely with a typical use of UE-centred approaches), it will in fact significantly degrade the QoE for the remaining 19 users (as well as the web-browsing QoE of the “offending” user, should that user decide to continue browsing while streaming). Depending on their policy, the users will either remain on the Wi-Fi network – and very unhappy; or they will move to the cellular network bringing all the issues associated with support of signalling load with them. The situation is illustrated in Figure x (the bus is the video stream).
Moving the video-stream flow to the cellular network that is not congested where a dedicated bearer (a bus lane) is allocated by the 3GPP network (based on the user’s subscription), would result in reduced load in the operator’s WLAN network as well as better QoE for the user. An additional benefit would be that the network load introduced would be controllable (i.e. the operator has full control over what the user actually gets). 
4.x.2 Pre-conditions

Alice and Bob have subscriptions to access the 3GPP network via Wi-Fi access.

Bob is a heavy user that has a “gold user” subscription.

4.x.3 Service flows

Alice is connected to the Wi-Fi access and accesses services from a 3GPP operator. 

Bob connects to the same Wi-Fi access and decides to stream an HD video from the 3GPP operator.
The Wi-Fi access gets congested and Alice and Bob get poor QoE service.
3GPP network is aware that Wi-Fi access is congested and that Bob is causing the congestion.
3GPP network decides to move Bob’s connection to the 3GPP access providing him a dedicated channel.
4.x.4 Post conditions

The Wi-Fi access is not congested anymore allowing Alice to access the 3GPP services normally.

Bob is enjoying watching the HD video from the 3GPP access with no apparent loss of QoE.
4.x.5 Potential requirements

For cases where a UE is simultaneously connected to multiple accesses (e.g. 3GPP and WLAN accesses), the network shall be able to dynamically offload UE traffic between accesses taking into account mobile operator traffic offload policies, user subscription information, the application type and user plane RAN congestion reports.
The system shall be able to provide traffic offload routeing policies to the UE. The routeing policies are based on user plane RAN congestion reports sent to the network. 
*****************  END OF CHANGE *******************

