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Introduction
Based on the assumption agreed in last SA1 meeting, in the requirement we need to change “system” to “network” accordingly. 
In addition, to give possibility for operators to take preventive measures, some requirements should be based on RAN load status instead of proposing measures only when the RAN is already congested.
Proposal
To make changes on Use case as follows:
4.9

Use Case 8 - Servicing data connection requests/reactivations
4.9.1
Description

With the current situation where users are able to download and install multiple "data hungry" mobile applications ("apps") onto their UEs, and with the creators of such apps either prioritising their service/solution over the integrity of the mobile network or just generally being unaware of the perils of frequently transferring data, regardless of how small it is, mobile operator networks are facing an increasing data load and the corresponding challenges in meeting demand.

In order to reduce the pressure on networks and relieve the problem of traffic congestion in this scenario, it is proposed that the UE informs the network why a data connection needs to be made active (either a new connection or an existing one moving from idle to active) based on whether or not the user himself/herself actually initiated the request. With this information, the operator can then treat the data connection activation request differently e.g. deny the connection request indefinitely, deny the connection request temporarily, accept the connection request anyway, etc. This creates the possibility to increase the likelihood of connections for data traffic that user is aware of as he/she initiated it (known hereafter as Attended Data Traffic) being successfully established and having good through-put, which in turn has the benefit of increasing the user's perception of the state of the network, since the user is more likely to notice Attended Data Traffic not flowing than they are to notice Unattended Data Traffic (i.e. data traffic that the user did not directly initiate) not flowing.

NOTE:
An app knows when a request for data is user initiated or when the request is not intended for immediate rendering (on the screen), thus it could provide an indication when it requests data from the network. Additionally or alternatively, the UE could decide based on one or more of such criteria as whether the screen/keyboard lock is activated, how long since the user last pressed a key or touched the touch screen, the app informing the lower layers of the UE (e.g. as part of the UE's API), known type of the app (for instance, an app monitoring a user's health – "mHealth" app – may need its data always treated as Attended Data Traffic).
Operators may expect the network to differentiate data connection activations for Unattended Data Traffic and Attended Data Traffic for all users on their network or a subset thereof based on the onset of congestion in the RAN and possibly one or a combination of the following criteria:

-
User subscription (e.g. gold, silver, bronze)

-
Time (e.g. time of day)

-
Date (e.g. New Year's Eve)

-
Location (e.g. stadium, shopping centre, etc.)

-
RAT type

4.9.2
Pre-conditions

The RAN is not congested.

Pre-conditions for Alice are:

-
Alice is a gold subscriber;

-
Alice's UE has a social networking app installed that is set to check for friends' status updates every 10 minutes;

-
Alice's UE is able to inform the network when a data connection is needed specifically due to an app's automatic update; and

-
Alice's UE has the screen/keyboard lock on and is in her handbag.

Pre-conditions for Bob are:

-
Bob is a silver subscriber;

-
Bob's UE has a social networking app installed that is set to check for friends' status updates every 10 minutes;

-
Bob's UE is able to inform the network when a data connection is needed specifically due to an app's automatic update; and

-
Bob's UE has the screen/keyboard lock on and is in his pocket

Pre-conditions for Cindy are:

-
Cindy is a silver subscriber;

-
Cindy's UE has a social networking app installed that is set to check for friends' status updates every 10 minutes;

-
Cindy's UE is able to inform the network when a data connection is needed specifically due to an app's automatic update; and

-
Cindy is using her UE to browse the web

4.9.3
Service Flows

The RAN becomes congested.

Based on Alice's gold subscription, Alice's UE continues being able to establish a new data connection (or reactivate an idle data connection) to enable the social networking app to fetch friends' status updates every 10 minutes i.e. her service remains unaffected.

Based on Bob’s silver subscription, Bob's UE discontinues being able to establish a new data connection (or reactivate an idle data connection) to enable the social networking app to fetch friends' status updates. If an active data connection exists already, then the social networking app should be able to fetch friends' status updates until such time as it is torn down or goes into idle.

Cindy continues to be able to browse the web and the social networking app on Cindy's UE continues being able to fetch friends' status updates every 10 minutes, until such time as she finishes her web browsing session (e.g. closes the browser app) and the data connection is torn down or goes into idle.

4.9.4
Post-conditions

The RAN congestion abates.

Alice's service continues unabated i.e. Alice's UE continues being able to establish a new data connection (or reactivate an idle data connection) to enable the social networking app to fetch friends' status updates every 10 minutes.

Bob's service resumes i.e. Bob's UE is again now able to establish a new data connection (or reactivate an idle data connection) to enable the social networking app to fetch friends' status updates every 10 minutes

Cindy's service continues unabated i.e. Cindy's UE continues being able to establish a new data connection (or reactivate an idle data connection) to enable the social networking app to fetch friends' status updates every 10 minutes.

4.9.5
Other Service Flows

4.9.5.1
Time- and date-based trigger

At 23:30 on 31st December 2012, the network stops serving requests for data connection establishments/reactivations for Unattended Data Traffic based on user category.

Alice's, Bob's and Cindy's UEs are subject to the same handling as in 4.X.3.

4.9.5.2
Location-based trigger

Bob goes to the Olympic stadium to watch the women's shot-put finals. Requests for data connection establishments/reactivations for Unattended Data Traffic are not serviced by default in the stadium area, based on user category.

Alice's, Bob's and Cindy's UEs are subject to the same handling as in 4.X.3.

4.9.5.3
Delay rather than prohibit data connection requests for Unattended Data Traffic

Alice's and Cindy's UEs are subject to the same handling as in 4.X.3.

Based on Bob's silver subscription, Bob's UE discontinues being able to establish a new data connection (or reactivate an idle data connection) every 10 minutes but is allowed every 20 minutes, thus enabling the social networking app to fetch friends' status updates less frequently. If an active data connection exists already, then the social networking app will be able to fetch friends' status updates at the frequency desired i.e. every 10 minutes, until such time as it is torn down or goes into idle.

4.9.6
Potential Requirements

The network shall be able to provide mechanisms to detect RAN congestion onset and abatement.

The UE shall be able to inform the network when a request for a data connection establishment/reactivation is for Unattended Data Traffic or Attended Data Traffic.

The network shall be able to identify whether a UE is in a congested cell and if so, based on operator policy (which may include subscriber consent), the network shall be able to prohibit or delay all or a particular selection of requests for data connection establishments/reactivations for Unattended Data Traffic from that UE.

According to the operator’s policies, the system shall be able to identify specific applications requesting certain types of network resources (e.g., P2P, streaming data) and use their status to make decisions on controlling the data rate of the identified applications depending on RAN congestion status.
4.10
Use Case 9 - Voice and video media quality modification

4.10.1
Description

With the current operator push for increased bit rates to provide the likes of wideband voice (sometimes marketed as “HD Voice”) and high definition (HD) video, the data traffic generated by such media is likely to increase as more and more UEs and operator networks become available to support it. As stated in clause 4.8.1, operators are facing major challenges in maintaining their networks’ performance, therefore maintaining the ability to provide end user acceptable voice and video service quality is paramount. In order to reduce the pressure on networks and relieve the problem of traffic congestion, operators may expect their networks to provide the capability to renegotiate voice and video media into a format of a lower quality that requires less overhead e.g. lower bit rate. Such renegotiation can result in the existing codec continuing to be used (but at a lower bit rate) or a new one be used.
Operators may expect the network to renegotiate voice and video media based on one or more of the following attributes:

-
User (category such as gold, silver, bronze; identifier)

-
UE parameters (e.g. codecs supported)

-
Time (e.g. time of day)

-
Date (e.g. New Year's Eve)

-
Location (e.g. stadium, shopping centre, etc.)

-
RAT type

4.10.2
Pre-conditions

The RAN is not congested. Pre-conditions for Alice are:

-
Alice is a gold subscriber;

-
Alice's UE supports one or more HD voice/video codecs in addition to one or more SD voice/video codecs; and

-
Alice’s UE has an active HD voice or HD video call with her friend Cooper.

Pre-conditions for Bob are:

-
Bob is a silver subscriber;

-
Bob's UE supports one or more HD voice/video codecs in addition to one or more SD voice/video codecs; and

-
Bob’s UE has an active HD voice or HD video call with his friend Dylan.

Pre-conditions for Cindi are:

-
Cindi is a silver subscriber;

-
Cindi's UE supports one or more SD voice/video codecs but no HD codecs; and;

-
Cindi’s UE has an active SD voice or SD video call with her friend Lauper.

NOTE 1:
It is not important in the above as to which party initiated the call, nor is it important as to whether or not Cooper, Dylan and Lauper are in the same cell as Alice, Bob and Cindi, respectively.

NOTE 2:
It is accepted that the same codec may support both SD and HD media flows.

4.10.3
Service Flows

The RAN becomes congested.

The network identifies the HD voice/video call media and enables codec renegotiation for these calls [2].

Based on Alice's gold subscription, Alice is allowed to continue her call with Cooper using the originally negotiated HD codec/media.

Based on Bob’s silver subscription, Bob's call with Dylan is renegotiated to use an SD codec/media but his call still remains active.

Cindi also has a silver subscription but since her call is already using an SD codec/media, her call with Lauper continues as is i.e. using the originally negotiated SD codec/media.

4.10.4
Post-conditions

The RAN congestion abates.

Alice, Bob and Cindi continue their respective calls but Bob's call with Dylan may be renegotiated back to using an HD codec/media.

4.10.5
Other Service Flows

4.10.5.1
Time- and date-based renegotiation of codec/media

At 23:30 on 31st December 2012, the network enables renegotiation of codec/media capability automatically.

Alice's, Bob's and Cindi's calls to Cooper, Dylan and Lauper are subject to the same handling as in 4.X.3.

4.10.5.2
Location-based renegotiation of codec/media

Bob goes to the Olympic stadium to watch the women's shot-put finals. Renegotiation of codec/media is enabled by default in the stadium area.

Bob's call to Dylan is subject to the same handling as in 4.X.3.

4.10.6
Potential Requirements

The network shall be able to provide mechanisms to detect the RAN congestion onset and abatement.

The network shall be able to identify whether a UE that has an on-going voice/video call is in a congested cell and if so, based on operator policy (which may include subscriber consent), the network shall be able to force a renegotiation of the voice/video call to a lower bit rate. The network shall also be able to restore the original higher bit rate upon RAN congestion abatement.
4.11
Use case 10 - Different charging policy based on RAN congestion status
4.11.1
Description
Different charging policy based on RAN congestion status refers to mechanisms to monitor the user plane traffic across all cells in the network. When a cell is congested due to user plane traffic, the network shall able to accordingly raise the service rate in congested cell. If a particular cell has spare capacity then a lower service rate is offered there. 
Different charging policy based on RAN congestion status is a capacity of operators to manage the traffic in the network. To some extent, it can balance the traffic load between congested cells and lightly loaded cells. With rapidly changing usage patterns and traffic patterns, adding capacity to the network to prevent peak-usage congestion isn’t a cost-effective. This different charging policy influences subscriber demand and behavior, making it possible to manage congestion without increasing supply.
4.11.2
Pre-conditions
The user plane status is divided to multiple levels. (E.g. three levels: light level, heavy level, and congested level)
The network shall be able to detect the congestion level of cells across the network.
The network shall be able to identify active UEs accessing the system via congested cells.

The network shall be able to identify active UEs accessing the system via lightly loaded cells.

4.11.3
Service Flows

Cell X is lightly loaded at 8 AM. As cell X becomes user plane congested at 10 AM, the user experience will become poor. The system could inform users that data service rate will be higher. and charge user by higher service rate.
The other day at 11 AM, system detects that cell X’s user plane is lightly loaded. The system could inform user that there is a low service rate and charges user by lower rate.
4.11.4
Post-conditions

The users are charged based on RAN congestion status. Some users postpone the download of large files in congested cells. The risk of user plane congestion is potentially lower and average network utilization improves. 

4.11.5
Potential Requirements
The network shall be able to detect the congestion level of cells across the network. 
The network shall be able to identify active UEs accessing the system via congested cells.

The network shall be able to identify active UEs accessing the system via lightly loaded cells.
Based on operator strategy, the network shall be able to provide mechanism to support different charging policy based on RAN load status.
4.13
Use Case 12 - Application Data Priority Control
4.13.1
Description

Operator may want to offer higher priority treatment in the operator network for the applications which are owned by the operator than others owned by service providers, even the type for the applications is the same, e.g. the IM application belonging to the operator might have higher priority than those belonging to the 3rd party. The user experience should be treated first for those applications with higher priority.

4.13.2
Pre-conditions

Alice and Bob are at the same cell X.

Alice has installed the IM application A in her smart phone. The IM application A is owned by the operator, e.g. developed by the operator or there is a special agreement between the operator and the service provider.

Bob has installed the IM application B in his smart phone. The IM application B is owned by the 3rd party. Normally, IM application B’s data will be transferred in OTT style with best effort.

Alice is using IM application A to communicate with her friend, Mike.

Bob is using IM application B to communicate with his friend, Rose.

4.13.3
Service Flows

When cell X is congested due to user plane traffic. 
The network prioritises Alice’s IM application and reduces the bandwidth for Bob’s application.
4.13.4
Post-conditions

Alice enjoys the communication with Mike without any impact due to the cell X congestion.

Bob has to bear the message delay, and might decide to install the IM application A instead of IM application B for better user experience.

4.13.5
Potential requirements

According to the operator’s policies, the network shall be able to set different priority per application, e.g. depending on the operator ownership, and control the application data traffic according to the priority based on RAN load status.
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