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4.3
Use Case 2 - User level traffic control
4.3.1
Description

Operators may provide some flat rate data plans to attract more users or encourage the users to use more network services, especially at the early phase of a new network. Normally these flat rate plans are well-designed to ensure both users’ acceptance and operators’ revenue. However, there are always a few heavy users as determined by operator policy, e.g. over a billing cycle or based on usage measurements, who consume much more network resources than the others. One method to control this is setting a volume threshold and reducing the data rate if the amount of data exceeds the threshold. However, this will unavoidably reduce these users’ experience even though there are plentiful network resources. A compromise to improve the above situation is to reduce the data rate of heavy users only when RAN user plane congestion occurs.  [Comment:  This use case has some problems, which should be rectified.  Data rates will decrease automatically for the “heavy users” when RAN is congested, so effectively these users are not “heavy users” at those times.  By Use Case’s own admission, there are a few heavy users to begin with.  When there is congestion, there are many users, hence the impact of the few heavy users will be that much less pronounced, noting that users cannot hijack the network.  In eUTRAN, all transmissions are scheduled by eNB, so a properly designed scheduler will not allow such hijacking, i.e., it will fairly apportion use of transmission resources among all users.  Methods such as user tiers, can provide additional tools for operators to copy with the impact of these “heavy” users.  A properly designed network with well structured rate plans should not have to resort to specifically targeting “heavy” users during congestion, other than perhaps classifying them into low tier, if not inconsistent with their contract.  This will result in apportioning network resources to these “heavy” users disproportionally less than to higher tier users during congestion.  The overall effect will be the same as what the aim is in this use case, but without the complications and stigma that user targeting entails.]
[Concrete proposal for this use case: Re-write along the lines outlined in the comment.  Qualcomm will happily help out doing so off-line, and bring to a follow-up drafting session.]
Operators may also apply user level traffic control to roaming users according to roaming agreement or to guarantee local users’ experience. In this case, to optimize the roaming users’ experience, this user level traffic control, e.g. bandwidth control, is only applied when the roaming users are in congested cells.
4.3.2
Pre-conditions

Alice is a subscriber of operator A. Alice is a heavy user whose total used volume of this month has exceeded, e.g. 2GB. Alice’s contract with operator A allows operator A to reduce Alice’s maximum data rate to, e.g. 512 kbps (applicable to both uplink and downlink) when the RAN is congested.

Operator A and operator B have signed a roaming agreement. According to the roaming agreement, operator A is allowed to downgrade the maximum data rate for a UE roaming into its network to, e.g. 512 kbps, when the RAN is congested.

Bob is a subscriber of operator B. Bob is now roaming to operator A’s network.

4.3.3
Service flows

Cell X of operator A’s network is lightly loaded at 8 AM. The current data rate for each user ranges from, e.g. 1 Mbps to 10 Mbps. All the users enjoy good user experience at this time.

At 9 AM, cell X becomes user plane congested as there are more active users and some of the users are using downloading services. Now there are some local users, including Tom and John, whose data rate is lower than, e.g. 128kbps. The user experience under cell X now becomes poor. 

The networkdetects this user plane congestion of cell X and that there are, e.g. 5 heavy users and 10 roaming users, among all active users under cell X. The networkdowngrades each heavy user’s data rate to 512kbps. The networkalso downgrades each roaming user’s maximum data rate to 512 kbps. As a result, the data rate of other local users, including Tom and John, improves to a certain degree, e.g. to more than 512 kbps.

Alice is one of the 5 heavy users in cell X. Bob is one of the roaming users in cell X. When Alice and Bob move to cell Y which is not user plane congested, the networkdetects this and deactivates their data rate limitation. Alice’s data rate goes up to, e.g. 5 Mbps, and Bob’s data rate goes up to, e.g. 10 Mbps. 

At 11 AM, the networkdetects that cell X becomes lightly loaded. The networkdeactivates the data rate limitation of all the heavy users and the roaming users in cell X. The data rate of the heavy users and roaming users under cell X goes up to normal state. 
4.3.4
Post-conditions

The efficiency of cell X is improved in the period between 9 AM and 11 AM. The overall user experience in cell X during this period is also improved.
4.3.5
Potential requirements
The networkshall be able to detect user plane congested cells.

The networkshall be able to identify active UEs accessing the networkvia the congested RAN.

According to the operator’s policies, the networkshall be able to select specific users (e.g. heavy users, roaming users, etc.) and adjust the QoS of existing connections or the application of relevant policies for new connections depending on the RAN load status.
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