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1 Introduction

This contribution describes the motivation for making a few additions to Release 7 protocols in order to provide network-initiated QoS on bearer level. The two main components for realizing Network-initiated QoS in GPRS are Network-Requested Secondary PDP Context Activation (NRSPCA) and network-controlled uplink packet filters (UL TFT) in the UE.

First, we describe the technical benefits of adding a network-initiated QoS model to the specifications, and later, we provide reasons for doing this in 3GPP Release 7. 

2 Motivation for Network-Initiated QoS model
2.1 Technical benefits

We consider in this paper services provided by the operator to the subscriber, subject to PCC control. In these cases the subscriber is paying for a service experience rather than a Layer 2 bitpipe. It is the responsibility of the operator to deliver the service to the subscriber with sufficient quality, and therefore to determine the adequate bearer QoS mechanism. 
Adding the possibility of network-initiated QoS to the specifications, enables the following benefits:
a) No need to provision service flows – to – QoS mapping rules to UEs 
· Rules for mapping service flows to QoS need to be provisioned in the PCC framework (PCRF) only. The PCRF and the network will use Network-Initiated Bearers and Network-controlled UL filters to enforce these policies for the traffic. 

· Not relying on the need to provision the same rules to all UE models from the different UE vendors gives a more reliable mapping and less error cases, and saves Time-To-Market for new services.

· There is no need for the UE to understand the meaning of the QoS parameters in a particular operators network. E.g. the operator knows that content streaming of variable-rate video is delivered very well on “Interactive + THP=1” in this network.  
b) Operator-controlled flexibility for when to trigger QoS during a service setup sequence

· Flexibility for the operator to enforce QoS policy early or late in a service setup sequence, e.g. before receiving an SDP answer.  It is up to the operator policy if separate QoS handling is needed for a specific service, and if so, if resources should be reserved early or late in the setup sequence. 
· There is no need to standardize "workarounds" in 3GPP, to prescribe how the UE shall handle resource reservations in relation to the application signaling state, for a particular application. This shortens Time-To-Market for new applications.  (Example: early media handling for PoC.) 
· NRSPCA enables pre-establishment of bearers under operator policy control, such that all bearer setup signaling for certain QoS classes is carried out e.g. at IP CAN session setup (but without any reservation of bandwidth). This saves setup time during the service session setup signaling, and enables a "DiffServ-like" QoS handling. Which QoS classes to pre-establish, and for which subscribers, can be flexibly controlled from the PCRF. 

c) QoS-differentiation in split application-terminal scenario
· 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. 
d) Tighter QoS control than possible with UE-initiated QoS

Without network-initiated QoS, the network can still control the bearer QoS to some degree. However, with network-initiated QoS, the network can have a more complete control, including also the following situations: 

· the network can apply a differentiated QoS for a new flow, even if the UE and application would not have triggered a new PDP ctxt signaling, by initiating a new PDP ctxt with a suitable QoS class. 

· if the UE triggers a secondary PDP context request, when the flow should have been mapped to an existing PDP context, the network can control this also for the uplink direction, using the network-controlled UL filters feature. 

· if the UE triggers a PDP modification of an existing PDP context, when the flow should have been mapped to a new PDP context with separate QoS, this can be handled using network-initiated bearer. 
Note: Whether to apply network-initiated QoS in a network is a policy decision taken by the operator. The UE-initiated bearer QoS mode will still remain in the specifications as well as implementations.
2.2 Reasons to include network-initiated QoS in Release 7

The main reasons to include the possibility of network-initiated QoS in Release 7 are: 

· The deployment of mass market services (e.g. PoC, Multimedia Telephony etc.) needs consistent QoS handling as provided by the operator controlled QoS concept.

· To be able to exploit the benefits of network-initiated QoS, a certain market penetration of capable terminals is needed. To enable this within reasonable time, it is strongly recommended to mandate this support from Release 7 terminals. 
· For SAE/LTE, it has been concluded to include a network-initiated QoS model. Adding this also to Release 7 enables a smoother migration to SAE. 
· The benefits of operator control of service delivery is applicable regardless of radio access technology (not specific to LTE) and are thus likewise applicable to UTRAN/HSPA and GERAN to be deployed with Rel-7 rollouts.
3 Proposal
It is proposed to

· standardize network initiated QoS for GPRS, i.e. Network-Requested Secondary PDP Context Activation (NRSPCA) and network-controlled uplink packet filters (UL TFT), in Rel-7, 

· start the stage 2 specification work in e.g. TS 23.060, and 

· add the following conclusion to section 5 of TR 23.818.
****** Proposed changes ****************

5
 Analysis of Operator Controlled QoS

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

5.1
Problem Description

The provisioning of QoS becomes increasingly important with larger volumes of traffic in the 3GPP PS domain, especially with the introduction of 3G High Speed access and the trend towards flat-rate charging for certain services such as Internet access. One drawback with the current 3GPP QoS architecture in that it doesn’t put the operator in control of QoS to a degree that is desirable and possible. This may, for example, slow down the process for deployment of time critical IMS based applications due to lack of QoS control in a consistent manner, increase call setup times and in general give a less positive end-user experience of QoS dependent services. 

5.2
Solution analysis

5.2.1
Solution option 1

The problems described above are tied to the exclusive lack of flexibility of the QoS negotiation procedure in 3GPP. They can be addressed by enhancing the system with control for the operator over the QoS negotiation procedures.

Basic principles for an enhanced QoS model: 

a)
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)  

b)
The operator pre-configures the QoS level to use for different services

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

5.3
Conclusion

It is proposed to start normative specification work for  network initiated QoS for GPRS, i.e. Network-Requested Secondary PDP Context Activation (NRSPCA) and network-controlled uplink packet filters (UL TFT),  using draft CR against 23.060(with the intent to cover the solution within one CR, if possible). This TR will document the overall high level description including the PCC aspects, dual mode aspects and application and services.
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