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1. Introduction

This contribution proposes an additional discussion for overload caused by frequent mobile data applications. 
As a lot of smart phones with mobile data applications have aggressive behavior for “always on”, e.g. it will frequently send small data to keep the connection on such as Instant Messages. In this case, although the content type requires low date rate which seems not to lead to network congestion, while the application type might show that such application would consume radio resource from time to time, which will bring risks on potential network congestion. In another case, it is possible that a golden user has an ongoing service with medium priority, while a silver user has an ongoing service with high priority, but due to golden user has higher priority than silver priority, the network might select to only reduce data rate for the silver user’s service. Consequently the network should not only consider one criteria at the time but consider multiple criteria together.
2. Proposal
This contribution proposes that network shall be able to control overload due to by considering multiple criteria together. Hence, the following changes are proposed to clauses 5 & 7 of TR 22.805.
First Change
4.4
Use Case 3 Application data rate control

4.4.1
Description

The resources required to provide good user experience vary from application to application. For example, IM applications usually require frequent signalling but little user plane traffic, while P2P applications are extremely aggressive in user plane bandwidth occupation and may largely downgrade the user experience of other applications. 

When the RAN is congested due to user plane traffic, operators may want to limit the data rate of some applications such as P2P applications and thereby release some resources for other applications or for more users. In this case, application level traffic control is needed.
In addition, user related information and content type may also need to be considered during above flow. It is possible for the operator to allocate higher data rate of the same applications for the “platinum” user than for the user with cheap tariff plan, or to allocate different data rates of the same applications with different content type, e.g. allocate higher date rates on image transfer during QQ and lower date rate for text transfer.
4.4.2
Pre-conditions

P2P downloading applications and streaming applications are defined by the operator as aggressive bandwidth consuming applications and, e.g. 300kbps, is the minimum data rate to guarantee the user experience of streaming applications. 

4.4.3
Service Flows

When cell X is congested due to user plane traffic at, e.g. in the period 9 PM to 11 PM, the user experience in cell X is poor. The system detects cell X’s user plane congestion and enforces the following application level traffic control to optimize the RAN user plane resource usage:

-
the data rate of the identified P2P downloading applications is limited to, e.g. 128kbps per UE with cheap tariff plan in cell X, 512kbps per UE for the “platinum” user in cell X; 

-
the data rate of each identified streaming application is limited to, e.g. 300kbps per UE with cheap tariff plan, and no downgrade for the “platinum” user, in cell X.
-   the radio resource allocated of each identified IM application is limited to, e.g. 64kbps per UE with text transfer, and 128kbps per UE with image transfer.
After an hour, the system detects that cell X becomes light loaded again at e.g. 11 pm. The above application level control is deactivated for cell X. Then the P2P applications and the steaming applications’ maximum data rate goes up to the users’ subscribed maximum data rate.
4.4.4
Post-conditions

The efficiency of cell X is improved during the period 9 PM and 11 PM. The overall user experience in cell X during this period is also improved.

4.4.5
Potential requirements

According to the operator’s policies, the system shall be able to select specific applications and control the data rate of the identified applications depending RAN congestion, as well as considering the user related information (e.g. good experience for “platinum” user even in case of congestion) and content type together.
Next Change
4.6
Use case 5 - Use of Application type to allow higher QoS during RAN congestion

4.6.1
Description

The RAN is resource (RF) constrained by design. This leads to frequent congestion in crowded cells, e.g. at peak hours at train stations, at peak business hours in business areas. The majority of mobile broadband traffic utilizes primary PDP context (for GPRS) or default bearer (EPC) using background service class used for “internet APN.” Subscribers use applications like social networking, OTT (Over The Top) video, blogging, internet games, FTP, software patches and updates, etc.
When the RAN is congested due to user plane traffic, operators may want to limit the data rate of some applications such as software patches and updates, with the consideration of user level or content type, as specified in section 4.4, use case 3 Application data rate control.
4.6.2
Pre-conditions

Alice , Bob and Cindy are in the same congested cell/sector.

Alice is using her smart phone to check her social networking application status, browse friend photos and to subsequently perform a social network check-in application at the local coffee shop.

Bob is using mobile broadband USB stick his laptop. His laptop starts an automatic download of a new version of a large software application or an upgrade patch of, e.g. 120 MB.
Cindy is using her smart phone to her social networking application to browse friend text blog.
4.6.3
Service Flows

Both Alice and Bob are accessing mobile broadband communications using different applications. Alice is using her smart phone to access a social networking application while Bob’s laptop is automatically downloading a large software update.

Due to peak time the (E)UTRAN cell serving their location is congested.

Since Alice is using an interactive social networking application her data packets are prioritized over Bob’s large software application patch update.
In addition, user level and content type may also need to be considered in the above case. If Bob is subscribed as the “platinum” user while Alice is subscribed with cheap plan, it is possible that Bob’s large software application patch update is prioritized over Alice’s social network application in the above RAN congestion scenario. In addition, although Cindy and Alice perform the same application, Cindy’s service content requires lower resource and therefore Alice’s data packets are required higher data rate than Cindy’s data packets.
4.6.4
Post-conditions

 Both Alice and Bob get appropriate quality of experience and are satisfied with their mobile broadband service.

4.6.5
Potential requirements

The system shall be able to detect user plane congested cells.

The system shall be able to identify, differentiate and prioritize different applications like social networking, OTT video, blogging, internet games, FTP, software patches and updates etc., based on the QoS attributes of their communications. User related information and content type also need to be considered together in such prioritization.
Next Change
6
Potential Requirements

6.1
General Requirements

User plane congestion may last for a few seconds, a few minutes, or a few hours due to the radio environment changing, the mobile user moving and other reasons. A short-time burst of user plane traffic should not be identified as RAN congestion. 

Requirement:

The solutions should be resilient to rapid changes in the level of congestion and the responses to it.

6.2
Consolidated requirements

The system shall be able to detect user plane congested cells.
According to the operator’s policies, the system shall be able to identify, differentiate and prioritize the specific user data traffic for data rate control, which is based on:

· User related information, (e.g. heavy users,  roaming users, users with platinum subscriptions) and/or
· Application type of user data traffic, e.g. P2P downloading, video, social networking app, and/or
· Content type, e.g. streaming, interactive services.

According to the operator’s policies, the system shall be able to control the data rate of specific user data traffic:

· Depending on RAN congestion level;

· Adjust the PCC rule and QoS of existing connections;

· Apply specific PCC rule and QoS for new connections.

End of Changes

