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1. Introduction 
When the base station is congested, the experience of DASH service of the UE will degrade. This document proposes use case to maintain the experience of DASH service under such condition.
Assuming that several networks (such as LTE, UMTS/HSPA, WiFi, etc) are available in the operator domain, the UE is also capable of supporting this access network technology. The UE accesses the DASH service over LTE network. After a while, the LTE network is congested due to other UEs accessing the DASH service too. In the same serving area, UMTS/HSPA network is lighted loaded. Therefore the operator can handover some UEs from LTE to UMTS/HSPA network to mitigate the congestion of the LTE network. It will maintain the DASH service experience of the UE over UMTS/HSPA network. 
Assuming that there is WiFi network in the serving area and UE can support simultaneous IP flow over WLAN and 3GPP network, the operator may offload the DASH traffic into WiFi network if the user hasn’t any DASH service level agreement with the operator.

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2. Proposal
Taking into account the loading info of neighbour other access network and nearby available access network info to deliver the DASH service or manage the DASH delivery under congestion case. 
It is proposed to discuss and agree the text below and include them in the appropriate sections of TR 26.938.
7.14. [bookmark: _Toc332988142]Use cases for operator control of DASH
7.14.1. [bookmark: _Toc332988143]Introduction
NOTE:	It is assumed initially that in some cases DASH is treated as coming from an operator directly, and in other cases DASH may be treated as typical HTTP traffic where the operator may have no information that the traffic is DASH.
7.14.2. [bookmark: _Toc332988144]Description
7.14.1.1. [bookmark: _Toc332988145]Operator control of DASH
A number of subscribers are watching DASH videos in a crowded area (mall on a Saturday afternoon, train station at peak hour while waiting to go to the Alps for the ski season…), saturating the cell capacity.
The operator identifies the congestion and communicates with the UEs to decrease the bitrate for the video to a certain value that would allow the cell to accommodate the load.
7.14.1.2. [bookmark: _Toc332988146]Operator control using mobile network subscription
As a variant of case §2.1, some of the subscribers have registered (in their mobile subscription) to a "multimedia premium" monthly option to be able to enjoy high quality video even in such situations. Other subscribers have elected to only use a "low cost" mobile subscription, allowing them to enjoy good quality in normal time, but conceding that in such situations, their video service would be of a lower quality.
The operator is able to differentiate among these users and communicate different levels of degradation to the different UEs.
7.14.1.3. [bookmark: _Toc332988147]Operator management of DASH service over the radio network
As a variant of cases §2.1 and §2.2, the operator may not want to wait until the cell reaches the congestion level. Instead, it may want to limit the maximum aggregated bandwidth for video in order to accommodate other services, other subscribers, etc.
The operator communicates with the UEs to decrease their DASH service to a lower bitrate (possibly at different levels based on UE subscriptions) even before congestion level is reached.
The operator is able to adjust the preferred bitrate of different UEs based on the power consumption at the base station (e.g. due to their location relative to the radio transmitter).
The operator network interacts with the UEs, based on the loading info of neighbor other access network, and shifts the UEs to other light loaded network (e.g., UMTS, HSPA, etc.) to mitigate the congestion of the current serving network and maintains the DASH service experience as much as possible.
The operator network offloads the DASH traffic to WLAN network to avoid the congestion of 3GPP network. 
7.14.3. [bookmark: _Toc332988148]Working assumptions
-	The network is able to evaluate, where possible, the appropriate bitrate to be used by DASH users over a 3GPP radio, based on radio conditions and user subscriptions.
-	The network is able to, where possible, communicate with the UE to select the appropriate bitrate or range of bitrates for the DASH service currently consumed.
[bookmark: _GoBack]-	The network is able to take advantage of some or all congestion management and control mechanisms available. It is expected that SA4 will engage with the working groups developing further congestion control and management mechanisms  (e.g. UPCON, ACDC) to ensure that DASH is handled appropriately
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