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1 Introduction
In the 3GPP model where an operator wants to offer well working services it would be more appropriate that the operator sets the optimal QoS for well working services with minimum resource utilization. This is what can be called an “Operator controlled QoS”. It includes network initiation of bearers with QoS appropriate for the services invoked by a user. In this procedure, the capabilities of the terminal should be taken into account. 
One additional very important reason for 3GPP evolution of the architecture (SAE/LTE) to accomplish an operator controlled network centric model for QoS provisioning is that other access technologies, e.g. DSL, Public Ethernet and WIMAX, are using such models. It requires very simple adjustments to the current QoS mechanism & parameters and procedures already in place in 3GPP architecture to provide these improvements in the SAE/LTE. 
2 Operator Controlled QoS via network centric configuration 
This document does for simplicity reasons assume that a 3GPP LTE/SAE terminal still uses the concept of multiple bearers, for provisioning of QoS to applications in a terminal. However, the network centric model described below in order to provide more operator control for the QoS utilized by the services can also be applied on alternative models for bearer handling. 
A possible scenario for network centric mechanism in order to deliver operator control of quality of service may be based on a few components:
1. Network initiated bearers

A UE is provided with a default IP bearer when it is attached to the network. Additional bearers are setup with specific QoS to provide e.g. prioritized low delay transport when user invokes an IP Telephony service. The setup of the additional bearer is initiated by the network, and the QoS given to the bearer is dependent on the service and configured by the operator. The additional bearers are setup on demand or possibly in advance depending on a users subscription profile.    
 
2. Triggering of bearer establishment by PCRF for IMS based services, or by packet inspection for other services

For IMS based services the triggering event for establishment of network initiated bearers are when the PCRF is queried as a result of the application level signaling. The PCRF then uses the Gx interface to ensure that a bearer with appropriate QoS is established. 

For non-IMS services different scenarios are possible. A simple solution is to use packet inspection. When the MME/UPE for example encounters IP packets sent to/from a streaming server where the operator want to provide a service with a specific QoS, the MME/UPE may trigger the initiation of a bearer with the operator predefined QoS.   


3. Up-link Filter (e.g. TFT in GPRS) provided by the network to the terminal 

When network initiated bearers are used, a mechanism to bind the IP flows from different applications in the terminal to the appropriate bearers is required. A natural way to do this is to do it in the same or similar way as it is done for down-link traffic in today’s GGSN. 
The UL filters can be provided by the network (MME/UPE) to the terminal as part of the establishment procedure for the network initiated bearer. The network has the full knowledge of which IP flows should be mapped to which bearers and can hence configure the UL filters.  It is assumed that the DL filters (e.g. TFT) as available today in 3GPP system shall exist in the SAE/LTE architecture as well.

4. Terminal QoS capabilities provided to the network

For optimum end-user experience the network should be aware of the terminal QoS capabilities. Different mechanisms can be investigated in order to find the optimum approach.
3 Main benefits 
Main benefits of achieving Operator Controlled QoS:

· Simplified procedures. The network never need to authorize QoS, instead it provides the QoS that is configured for a service or policy rule. This also leads to simplified error handling procedures.
· The operator decides what QoS to use for a good end-user experience of the provided services. Not dependent on different QoS implementations in different terminals. 

· Service differentiation is planned by the operator. QoS can be re-configured in the network if required to align with new QoS dependent services that are introduced.

· Simplified handover between different access technologies. The terminal can continue to use the same QoS model regardless of access used.  

· QoS can be provided also to applications that are not aware of the 3GPP QoS mechanisms in the terminal. For example, real-time application in a LapTop connected to a 3G/LTE modem, or where the MT acts as a Residential Gateway (RG) in a more general way. 

An example of a simplified procedure using network initiated bearer establishment is shown in the figure below.  
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Figure 1   Example of how network can trigger QoS configuration and filter installation

An operator controlled QoS approach gives the operator full control to plan and provide the optimal QoS for each of the services that are offered to end-users. QoS can be configured to provide well working services with an optimum usage of the expensive radio resources. The task to configure the terminals to do the correct QoS requests for each service is eliminated.

As new services are introduced into the operators network, the configured QoS for existing services may be necessary to change for a balanced differentiation of the offered set of services. By an operator controlled QoS approach, this can be done by a reconfiguration of QoS parameters in the network.  

Access technologies such xDSL, Public Ethernet and WIMAX, are using network centric models. Neither of them depend on the terminal equipment to establish higher QoS. Instead the network provider enables QoS and user and service differentiation through various configurations in their networks, for example, ATM QoS mechanisms, Virtual-LANs, MAC Forced Forwarding, etc. 
Harmonized QoS models should also simplify terminal design when multiple access technologies are supported. 

4 Proposal
It is proposed to introduce network centric provisioning of QoS by introducing the following additions and changes in the TR 23.882. 

7.12
Key Issue QoS concepts

7.12.1
Description of Key Issue QoS concepts

The key issue on QoS concepts encompasses the following aspects:

-
Means for providing enhanced QoS for services that require QoS or policies beyond what the default IP access bearer provides; 

-
An SAE/LTE QoS profile that is simple compared to the current UMTS QoS profile (i.e. UMTS bearer service attributes). Possible simplification through QoS control based on service classes shall be studied. 

At the same time complex mapping mechanisms between SAE/LTE QoS profile and the UMTS QoS profile are to be avoided. Multiple mappings between UMTS and SAE/LTE QoS profiles should not result in QoS changes. 

-
Signalling of QoS profiles and signalling for Resource Establishment or Resource Reservation, including the direction of such signalling procedures (i.e. Network initiated / UE initiated); 

It should also be studied whether/how the current UMTS signalling model can be simplified by deriving IP bearer level and RAN level QoS and policy configuration from QoS-related signalling that is performed on application-level (e.g. IMS). This includes study of the use of per-packet QoS-related information (e.g. DSCP markings).

7.12.2
Solution for Resource Establishment and QoS Signalling
Resource Establishment and QoS Signalling handle the provisioning of QoS/policy information to the network entities that control radio/network resources. Radio/network resources are controlled applying information about the users’ subscription, the UE’s and the radio/network capabilities, the availability of radio/network resources, certain operator policies, and what services are being used. 

It is assumed that resources can always be granted even though the requested QoS may not, i.e. the QoS can be downgraded by the network/radio. It is FFS to which extent a negotiation/re-negotiation of requested network resources shall be possible.
An operator controlled QoS mechanism shall be supported by using a network centric QoS configuration and filter instalment in the user equipment entity (UE).
An example of how network may trigger QoS configuration and filter installation depending on the service need, here it is using IMS.
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Figure 7.12-1: Example of how network can trigger QoS configuration and filter installation
Resource Establishment and QoS Signalling assume a preceding signalling of QoS requirements. This could be either by application signalling (e.g. IMS) or by IP bearer  signalling. It is FFS if this will lead to the establishment of additional IP bearers (comparable to UMTS PS bearers). The application signalling takes place on the already established resources of the default IP access bearer. An application function performs the negotiation with the UE on media components and their characteristics and provides the relevant information to the PCRF. Using network controlled QoS management, the network may initiate additional IP bearer establishment towards the UE with appropriate QoS and filters provided by the Policy and QoS functions. In case of IP bearer signalling, the network is responsible for requesting the appropriate QoS parameters. This is done by operator preconfigured filters/rules in the network, together with Network Initiated Bearer establishment with appropriate QoS.
The Resource Establishment is triggered by a resource request from the PCRF which translates the media information into the necessary Policy/QoS information. It is FFS whether triggering of the Resource Establishment by the PCRF should be also supported for non-IMS services.

The Resource Establishment function contains both, the functions that are needed to setup network and radio resources and the respective signalling towards the UE to bind selected IP flows to the radio resources for provisioning of QoS. 

The MME/UPE checks whether the granted resources correspond to the limits defined in the subscription profile of the user and initiates a resource assignment towards the radio part of the network. 

The responsible LTE-RAN function checks the availability of resources and sets up the required resources and finally informs the UE on the radio resources configuration for the service and which resources are linked to which IP or session flows. 

Note that allocation of LTE-RAN functions to logical entities is FFS in RAN WGs.
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Figure 7.12-2: Information flow for 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 MME/UPE is triggered by a resource request which contains Policy/QoS Information corresponding to the requested service.

3)
The MME/UPE 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).

4)
MME/UPE initiates the Resource Establishment towards the responsible LTE-RAN functions.

5)
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.

6)
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.

7) The MME/UPE is informed about the successful outcome of the resource establishment.

8) The MME/UPE reports the outcome of the resource establishment together with the negotiated QoS.

7.12.3
Impact on the baseline CN Architecture

Editors Note: It is FFS whether there is any particular impact. 

7.12.4
Impact on the baseline RAN Architecture

Editors Note: It is FFS whether there is any particular impact. 

7.12.5
Impact on terminals used in the existing architecture

Editors Note: It is FFS whether there is any particular terminal impact.
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