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1 Introduction
In the 3GPP model where an operator wants to offer well working services it would be appropriate that the operator could set the optimal QoS for well working services with minimum resource utilization. 
At SA2#50 possible enhancements of the QoS architecture was discussed (at the presentation of S2-060040) and it was agreed to further study this under the work-item for “IMS enhancements and optimizations for real time communication”. 

Ericsson submitted discussion papers on a possible enhancement of the 3GPP QoS architecture at SA2#50 in S2-060049 (“Operator Controlled QoS”) and in S2-060050 (“Simplified QoS model by using a class based approach”). These contributions targeted SAE, but similar enhancements are possible and important also in 3GPP Rel-7.

For 3G to stay competitive at a massive deployment of high-speed real-time IMS services, enhanced QoS mechanisms are becoming inevitable. Increasing the operator control does also facilitate and shorten the time-to-market for new innovative IMS services.
2 Discussion

With a massive deployment of IMS based real-time communications, an effective mechanism for control of QoS is needed. So far the 3GPP model has been that QoS is requested by the terminal and then negotiated by the network. Problem areas with this approach are:

· Difficultly in achieving a homogenous QoS policy throughout all different terminal makings and IMS applications with different origins 

· Difficulty for the operator to be able to plan and control his desired service differentiation

· Difficult for an operator to have terminal-agnostic and access-agnostic IMS applications given limitations in today's terminal implementations   

· Error handling at QoS establishment is difficult to control for an operator

· Difficult for an operator to control how and when media flows are mapped to different PDP Contexts

An operator may, for example, decide to offer a high quality Multimedia Telephony service with an optimal end-user experience. He can plan and configure his IP backbone network using specific DSCPs and router priority queues for this high quality service. He chooses to give other services, e.g. streaming services, lower priorities in case of resource constraints. 

Such a scenario is a reasonable way for an operator to use the flexibility of the IP technology in a competitive environment. The main problem to realize such a scenario is that the operator can never be sure that all different terminals that are used in his network, including all different IMS applications possibly downloaded from Internet by users, will adhere to a specific QoS in their request to the network. The operator cannot have good control of the QoS requests from the mobile. Instead the operator must rely on work-arounds like device configuration, QoS upgrade and QoS downgrade etc, but with a flourishing mobile IMS market, device configurations for QoS of millions of devices may not be feasible and complete control over QoS requests may in practice not be possible with the current QoS model.. An improved approach to allow the operator better proactive control of the allocated QoS is needed.

With an operator controlled QoS model, the operator can plan and control the QoS for a selected range of services. For those services the network provides the pre-configured QoS level, and for other services a default subscribed QoS level is provided, e.g. Internet access (Gold, Silver or Bronze subscription). 

The operator controlled QoS model does not replace the UE initiated QoS model. Both models shall co-exist in terminals capable of enhanced QoS handling and co-exist in the network. This to handle legacy terminals and to be allowed for subscribers based on operator policy, etc. UE initiated QoS may also be required for applications that exist but are not yet integrated with the operator's network based QoS systems.

For operators using the IMS framework to speed up time to market for new services in their networks, it is important that the client applications in the terminal can be as terminal agnostic as possible. For operators active also on the wire-line side or in other accesses than 3GPP accesses, it is also important that IMS applications can be access agnostic. One important obstacle for real-time IMS applications is how to ensure that the application gets the right QoS level for its bearers. In the current market this tends to be vendor specific, which will slow down the process for launching new services. 

A related problem area is how to provide QoS in case when the terminal is split into one or more separate TEs connected to a MT, e.g. one or several PCs connected to a 3G modem. The way for IMS applications in the PC to request QoS is not trivial in this case. Since PCs normally also connect via other access networks, an access agnostic solution is of great value and an enabler for access agnostic IMS applications. An enhancement of the 3GPP QoS mechanisms may solve the problems in this area without affecting the PC environment.
The problem of error handling at QoS establishment relates to what entity it is that initiates the new QoS bearers, the terminal or the network. Today when additional PDP contexts are initiated by the terminal, the outcome if the request fails is dependent on behaviour in terminals of different makings and of different releases. Some operators have seen this as a problem. By instead initiating new QoS bearers from the network, the error handling if the request fails will instead lie in the network and would be easier for the operator to control. By configuration the operator can implement his policy and decide if for example QoS downgrade shall be used or if the QoS request shall be rejected. 


The issue of controlling how and when media flows are mapped into different PDP Contexts or bearers of different QoS, is perhaps more important than it may at first appear. It can affect the performance of a new service, both in terms of end-user experience and in terms of optimal resource utilization in the radio network. Therefore it is important for an operator to be able to control what QoS is given to different media components and how they are mapped to different bearers. Specially when the number of media components changes during a session, it can be important to steer if new bearers shall be established or if existing bearers shall be re-used (with possible bit-rate modification). Without a possibility to initiate bearers from the network, these things can be hard or impossible to fine-tune for an operator. 


The difficulty of controlling when to map (or initiate new bearer) also impact the possibility to ensure optimal call establishment times, which is also handled in clause 4 “Analysis of IMS session establishment procedures”.

3 Proposal
It is proposed to introduce an analysis of Operator Controlled QoS in the TR 23.818. 

x
 Analysis of Operator Controlled QoS

Editors Note:  This section covers “Enhancement of IMS real-time communication through Operator Controlled QoS”.

x.1
Problem Description

With a massive deployment of IMS based real-time communications, an effective mechanism for control of QoS is needed. So far the 3GPP model has been that QoS is requested by the terminal and then negotiated by the network. Problem areas with this approach are:

· Difficultly in achieving a homogenous QoS policy throughout all different terminal makings and IMS applications with different origins 
· Difficulty for the operator to be able to plan and control his desired service differentiation

· Difficult for an operator to have terminal-agnostic and access-agnostic IMS applications given limitations in today's terminal implementations   

· Error handling at QoS establishment is difficult to control for an operator

· Difficult for an operator to control how and when media flows are mapped to different PDP Contexts

An operator may, for example, decide to offer a high quality Multimedia Telephony service with an optimal end-user experience. He can plan and configure his IP backbone network using specific DSCPs and router priority queues for this high quality service. He chooses to give other services, e.g. streaming services, lower priorities in case of resource constraints. 

With an operator controlled QoS model, the operator can plan and control the QoS for a selected range of services. For those services the network provides the pre-configured QoS level, and for other services a default subscribed QoS level is provided, e.g. Internet access (Gold, Silver or Bronze subscription). 

For operators using the IMS framework to speed up time to market for new services in their networks, it is important that the client applications in the terminal can be as terminal agnostic as possible. For operators active also on the wire-line side or in other accesses than 3GPP accesses, it is also important that IMS applications can be access agnostic. One important obstacle for real-time IMS applications is how to ensure that the application gets the right QoS level for its bearers. In the current market this tends to be vendor specific, which will slow down the process for launching new services. 

The problem of error handling at QoS establishment relates to what entity it is that initiates the new QoS bearers, the terminal or the network. Today when additional PDP contexts are initiated by the terminal, the outcome if the request fails is dependent on behaviour in terminals of different makings and of different releases. Some operators have seen this as a problem. By instead initiating new QoS bearers from the network, the error handling if the request fails will instead lie in the network and would be easier for the operator to control. By configuration the operator can implement his policy and decide if for example QoS downgrade shall be used or if the QoS request shall be rejected. 
The issue of controlling how and when media flows are mapped into different PDP Contexts or bearers of different QoS, is perhaps more important than it may at first appear. It can affect the performance of a new service, both in terms of end-user experience and in terms of optimal resource utilization in the radio network. Therefore it is important for an operator to be able to control what QoS is given to different media components and how they are mapped to different bearers. Specially when the number of media components changes during a session, it can be important to steer if new bearers shall be established or if existing bearers shall be re-used (with possible bit-rate modification). Without a possibility to initiate bearers from the network, these things can be hard or impossible to fine-tune for an operator. 

x.2
Solution analysis

The problems describe above are tied to the exclusive use of mobile controlled QoS requests in 3GPP. They can be addressed by enhancing the system to support network initiated requests.
Basic principles for alternative establishment of QoS for IMS applications: 
1. QoS level to be used over the 3GPP access is based on what service is requested. The service is defined based on IMS signalling and SDP parameters (e.g. media components, protocol, Service ID (if present), etc)  
2. The operator pre-configures the QoS level to use for different services

3. The network requests bearers with right QoS level and is triggered by IMS signalling 
4. The UE negotiates with the network when to use network requested bearers and when to use UE initiated bearers.

5. The network provides the UE with information for binding the uplink traffic to the correct bearer with the right QoS level.

6. The network requested bearer model does not replace the UE initiated bearer model. Both models shall co-exist in terminals capable of enhanced QoS handling. What model is used depends on the outcome of the negotiation.
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