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Introduction

At SA1 #56, the study on “User Plane Congestion Management (UPCON)” was agreed and it was approved at SA #54. This contribution provides definitions for some of the terms used in the Work Item description for UPCON. The Objectives text in SP-110819 is repeated here:

The objective is to study scenarios and use cases where high usage levels lead to user plane traffic congestion in the RAN, and to propose requirements for handling user plane traffic when RAN congestion occurs. The aim is to make efficient use of available resources to increase the potential number of active users while maintaining the user experience.
Scenarios that will be considered include:

· Handling of user-based traffic when RAN congestion occurs
· Handling of application-based traffic when RAN congestion occurs

· Handling of content-based traffic when RAN congestion occurs

This contribution proposes content for the UPCON TR to clarify the above bullet points by adding related definitions. A definition and an abbreviation for Quality of Experience which relates to the term “user experience” as used in the above Objectives is also proposed.
Discussion

User plane traffic may result in RAN congestion if the amount of traffic exceeds the available capacity. Several approaches to managing use plane traffic when RAN congestion occurs are alluded to in the FS_UPCON WID Objectives list of scenarios to be considered.
All the approaches are aimed at managing user plane traffic. Therefore, the problem is to select the appropriate user plane traffic to manage in order to mitigate the congestion.

Some approaches to selecting user plane traffic will affect an individual user, while some approaches will affect more than one user or more than one application or more than one type of traffic. The traffic being managed will have attributes such as:
· User: identity of the user sending or receiving the traffic
· Application type: internet browsing, email, social networking site (e.g., Facebook, LinkedIn
), etc.
· Content type: e.g., audio or video streamed content (internet radio stations, Netflix, YouTube, iTunes, etc.)
One approach to managing congestion is to control all the traffic for a given user without further considering the nature of that user’s traffic. Operators may choose to offer subscriptions with various levels of service with differing performance levels when congestion occurs, and use the subscription level to manage the user plane congestion by giving higher precedence to users with a higher subscription level.
Therefore, a key attribute is the identity of the user: if an operator wants to differentiate how it manages user plane traffic based on whether a user is allowed to send or receive this traffic on the basis of the user’s subscription level, the identity of the user must be known.
Another approach to managing user plane congestion is to control the volume of traffic to and from sites supporting certain types of applications independent of users. Some applications may involve much more data transfer than others. Some applications may have unique traffic profiles peculiar to their functions. For example, social networking sites may have traffic profiles with higher and lower traffic levels at times of the day different from those for business email or web browsing. Throttling different applications when congestion occurs at different times of day may be an effective approach for mitigating user plane congestion. Some types of application require near real time handling of their traffic (e.g., point of sale terminals) while others may be relatively much less time sensitive (e.g., calendar and contact list updates, vending machine reports, email push, etc.) These types of traffic may also contribute to congestion through frequently establishing and clearing sessions but that is a control plane matter. Under user plane congestion conditions, the less time sensitive application traffic should be controlled before the more time sensitive.

Therefore, a second key attribute is the Application, important from the standpoint of the general characteristics of the traffic (e.g., delay, minimum rate, tolerable loss rate, etc.) so that the service is not distorted when delivered while competing for resources with other traffic flows while continuing to adhere to the needed QoS.
Another approach to managing congestion is to control certain types of traffic. Some types of traffic inherently demand more of the network and therefore are more likely to result in user plane congestion. Web browsing and email may entail short periods of heavy demand but are then likely to be followed by relatively long periods of inactivity from a user plane traffic point of view. Streaming applications (audio, video, multimedia) are likely to place high demands on the user plane and for longer durations than other types of traffic. Controlling this type of traffic, especially when multiple users of this type of user plane traffic are in close proximity to each other, may be an effective approach.
Therefore, a third key attribute is Content, important from the standpoint of ownership of what is carried in the traffic flow, e.g. to allow a variety of business models.

Thus, all the approaches are aimed at managing user traffic, but some approaches will affect more than one user or more than one application or more than one type of traffic. The attributes of the traffic are what need to be considered in order to appropriately select traffic to be managed when RAN user plane congestion occurs.
The following diagram attempts to illustrate the relationship among the above (without trying to show all types of traffic.)
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Proposal

It is proposed that the following text be added to the use cases in the UPCON TR.
* * * First Change * * * *
3
Definitions, symbols and abbreviations

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].

User-based traffic is user plane traffic attributed to a particular user for purposes of managing the handling of that traffic.
Application-based traffic is user plane traffic attributed to a particular application or type of application for purposes of managing the handling of that traffic.

Note:
An application may utilize multiple forms of content such as text, graphics or streaming, but these are not distinguished when managing traffic by application.
Content-based traffic is traffic with particular type attributes, such as text, graphics or streaming, for purposes of managing the handling of that traffic.
Quality of Experience (QoE) is a subjective measure of a user's experience and satisfaction with a service (e.g., web browsing, phone call, media stream, etc.) QoE tries to measure customer perception as a quality parameter (e.g., time to load and display a web page) but differs from Quality of Service (QoS) which objectively measures the service delivered.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

(None)
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

QoE
Quality of Experience

                                            





                                            





                                            





                                            





All user plane traffic





User plane traffic with Attribute “User X”





User plane traffic with Attribute “text-based”





User plane traffic with Attribute “Application Y”





                                            





User plane traffic with Attribute “data streaming”








� Wikipedia offers a list of social networking sites at � HYPERLINK "http://en.wikipedia.org/wiki/List_of_social_networking_websites" �http://en.wikipedia.org/wiki/List_of_social_networking_websites� 





