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1. Introduction

During the SA2 SAE ad-hoc meeting (3rd-6th April, 2006) in Paris, the QoS concept has been clarified for the class of “operator-controlled services”. It was agreed that “for operator-controlled services (e.g. IMS) SAE/LTE shall support Network-Initiated SAE Bearer establishment and modification [1].

With this agreement though, a number of FFS issues have been identified [1], particularly,

· The provisioning of enhanced QoS for non-operator-controlled services is FFS
· Support in SAE/LTE for UE-Initiated SAE Bearer establishment and UE-Initiated SAE Bearer modification is FFS;
Clearly, network-initiated QoS bearer establishment/modification can be regarded as an enhancement of QoS architecture in REL-6, which relies entirely on user-initiated dedicated bearer establishment/modification. Network-initiated QoS configuration is especially suitable for operator-controlled services, i.e., services for which QoS can be fully controlled by an Application Function (AF) in control of the network operator (e.g. an IMS CSCF). 

However, there are several reasons why UE initiated QoS configuration should also be supported for SAE/LTE, as for former releases. Some of these reasons are also discussed in S2-061613 and S2-061432 in SA2 #52 meeting in Shanghai. 

This paper tries to list the scenarios that motivate the need for both UE and network initiated QoS mechanisms in Release 8/SAE.
2. Motivation for UE Initiated QoS Model
The following scenarios summarize the need to continue to allow for UE initiated QoS procedures in SAE/LTE architecture.

1. QoS support for Enterprise Applications

For enterprise applications – if a mobile device connects to an enterprise application server (AS) using a secure tunnel, the QoS negotiated between the UE and the enterprise AS is not known to the operator.

There also needs to be the capability for the UE to trigger the network to “switch” the level of QoS, when this is a desirable service feature (e.g.: a corporate user switching from a default 64 kbps bearer to faster access for downloading critical large size information).
This point was also elaborated in [3].

2. QoS support for applications not known to the network

Network-initiated QoS procedures make sense for “operator controlled services”, e.g. IMS services.

However, there is another class of services, e.g. non-IMS services that are not controlled by the network operator, that require QoS to be negotiated between the UE and an application server. An example is applications provided by internet portals (e.g. Yahoo, Google).
It is therefore important that the technical capabilities of the SAE system do not impose limits on the business scenarios that can be supported. This point was also elaborated in [2].
3. Faster roll out of new applications requiring QoS

The emergence of open source application development platforms for wireless devices makes it possible for developers to create portable applications that will work on any device(s). 
If only network initiated QoS is allowed by the network architecture, deployment of new applications is possible only after network has been configured with specific QoS attributes required for that application.

Thus, any future new applications can be deployed faster if UE initiated QoS provisioning is allowed, i.e., UE initiates QoS bearer establishment/modification and network provides data transfer service for these applications.

A practical example is new gaming applications on which operators may not have control, and that can have demanding and strict QoS requirements. For such applications, UE initiated QoS control looks like a necessity to allow the UE to request the appropriate QoS level.
4. Faster QoS setup

For certain real time services, it is desirable to allow for faster call setup by optimizations such as setting up and preserving the secondary PDP context in advance. With UE initiated QoS, it is possible to do perform reservation of resources for a session, in parallel with the SIP signalling being performed to initiated that session.

Since Network initiated QoS setup is triggered by SIP signalling from the UE to SIP AS, it does not allow for setting up the TFT and configuring QoS parameters for a service in advance. This means that QoS setup will be slowed down.
Note: Need for interface between UE application and terminal
One of the motivations for network initiated QoS has been called out as “QoS-differentiation in split application-terminal”, i.e., “Using network-controlled UL filters, the network can control the terminal part to map a specific uplink flow to a certain QoS bearer, in cases where no QoS API can be used between an access-agnostic application and the terminal to request UE-initiated QoS.”

However, there is good reason for applications at the UE to not be QoS- agnostic. For certain applications, it may not make sense to run the service at all below a certain level of QoS granted by the network. For this reason, even for network initiated QoS, it is imperative to have an interface between terminal and UE application to allow for notification to the application about QoS granted.
3. Information flow for UE Initiated QoS
The principal information flow of User-Initiated SAE Bearer establishment/modification is illustrated in the figure below. 
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Figure 1: Information flow for User-Initiated Resource Establishment in the Radio Network

1)
The UE has a signalling relation established with the network which performs on the default IP access bearer.

2)
The AGW receives QoS requirement information from the UE.  

3)
The AGW requests Policy/Charging rules corresponding to the requested service from the PCRF.

4)
PCRF provides Policy/Charging rules to the AGW.

5)
The AGW checks the UE's subscription, performs admission control according to the received QoS information and available resources and applies the received policy information.

NOTE:
The location of the policy enforcement point is FFS, it might be located in the (inter-access-) mobility anchor).

6)
AGW initiates the Resource Establishment towards the responsible LTE-RAN functions.

7)
The responsible LTE-RAN functions perform admission control. Translation of the received QoS information into radio QoS information is expected to be necessary. The allocation of radio resources and the appropriate configuration of the scheduler are performed according to the translated QoS information.

8)
The UE is provided with information about the radio configuration necessary for the service and related information to link radio resources with IP or session flows.

9)
The AGW is informed about the successful outcome of the resource establishment.

10) The AGW reports the outcome of the resource establishment together with the negotiated QoS to the PCRF.

4. Conclusion
This contribution discusses the motivation to continue to allow for and user-initiated QoS configurations.
It is proposed that, along with network initiated QoS, UE initiated QoS configuration approach shall also supported by LTE/SAE. 
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