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Introduction

At the last SA2 meetings the optional concept of network based bearer control has been introduced into the 3GPP Rel-7 GPRS and PCC specifications. Up to now, the bearer control, i.e. the establishment and the modification of PDP contexts (with respect to what services will use which PDP context and what QoS is requested for a PDP context), was under the sole responsibility of the UE. This concept remains part of Rel-7 and is now called: UE based bearer control. Note that for both modes (UE based or network based bearer control) the PCRF and thus the operator is authorizing the QoS of the bearer which is used for certain services.  
The current specification allow for a UE to run both modes of bearer control in parallel. However, this is only possible if the UE is able to support two different IP addresses at the same time (so-called co-existence mode). At the last SA2 meeting there was an alternative presented, the so-called mixed mode for which network based and UE based bearer control can run in parallel based on a single UE IP address only. This solution is based on a clear separation of PDP contexts into network and UE controlled ones (with respect to GPRS and PCC functionality).
This document discusses the requirement to support the mixed mode of bearer control and in short the technical realization. The following sections discuss the reasons of continuing the support for UE based bearer control and the advantages of the mixed mode. Finally, it is proposed to task SA2 to finalize the work on the mixed mode for Rel-7.

Discussion

Reasons for continuing the support for UE based bearer control

While the introduction of QoS based services is starting today, the functionality of network based bearer control will start to appear in commercial networks in subsequent years (2008-2010). Therefore, it is anticipated that there will be a steady increase in the number of terminals which use UE based bearer control to establish the necessary higher QoS for bearers. After network based bearer control becomes available, new UEs will be deployed which make use of this concept. However due to the population of legacy terminals and the need to manage migration of applications the UE based bearer control mode will continue to be used in coexistence with the network based QoS control model. It can therefore be concluded that there is a requirement that 3GPP standards, in particular the GPRS and PCC specifications, efficiently facilitate the use of both the UE based and network based bearer control to ensure a smooth evolution, following the introduction of network based bearer control. 
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Time  

2006  

2008 - 2010  

Equipment (UE, infrastructure and  apps) supporting network  based  QoS  becomes available  

Ramp of QoS based  services based on UE  based QoS control  

Ramp  of QoS based services  based on network based QoS  control  

Plateau then decline of UE based  services as they are migrated to  network based QoS control  


There are of course other areas for which UE based bearer control is important: Non-operator controlled services, i.e. services for which the operator does not have the knowledge about the traffic characteristics (e.g. IP filter information) and the QoS requirements) may run in parallel. Therefore, only the UE can request for the required QoS using the UE based bearer control.
And even for operator controlled services the UE based bearer control can be beneficial as well, because it would avoid updates of legacy application servers which are not able to provide the necessary information for network based bearer control (i.e. no support of Rx).
We therefore conclude that the support of UE based bearer control needs to be continued. However, network based bearer control shall be used for operator controlled services whenever possible.
Advantages of the mixed mode

While the current specification allow for a UE to run both modes of bearer control in parallel, it is only possible if the UE is able to support two different IP addresses at the same time. This is not required for the mixed mode, for which UE as well as network controlled bearers may run in parallel for the same UE IP address. Each PDP context is only under control of the initiating side which allows for an easy re-use of existing concepts for network and UE based bearer control (on a per PDP context basis). While the PCRF authorizes the QoS for both types of PDP contexts, the treatment of UE and network controlled PDP contexts remains fully separated within the GGSN and the PCRF.

Avoiding the requirement for two parallel UE IP addresses reduces strongly the complexity of UEs, especially for mobile terminals. We should also keep in mind that the support of more than one UE IP address in parallel may be also required for other reasons like VPN, corporate services or advanced mobility concepts. And the co-existence mode would therefore multiply the number of required UE IP addresses.
A single UE IP address for both the mixed mode would also minimize the efforts for operators, with respect to the required IP address range and network performance (doubling of PCC state information and signaling).
There are a number of further advantages for the mixed mode. A smooth change between bearer control modes becomes possible without a need to change the IP address for applications/services, the session setup time could be reduced and there is much more flexibility regarding the usage of services and APNs.
Finally, the mixed mode would allow for a smooth migration to mainly network based bearer control for operator controlled services in the future. This comprises the flexibility to use network based bearer control as much as possible while the possibility is maintained to use UE based bearer control if required or desired.
Of course the above mentioned reasons may differ in their importance for each operator. However, we believe that they justify the support a mixed mode of bearer control.
Realization of the mixed mode
The mixed mode can be easily realized by separating the PDP contexts into UE and network controlled and by re-using the mechanisms and restrictions of UE as well as network mode on a PDP context basis. That means a PDP context is either under exclusive UE or network control with respect to the allocation of services to the PDP context and the upgrading of QoS. The side that establishes a PDP context remains in full control until the deactivation of the PDP context. The PCC functionality is also applied independently for the two types of PDP contexts while the PCRF of course authorizes the QoS for both types of PDP contexts.
This realization was presented and discussed at the last SA2 meeting (S2-063722 CR#0579 for 23.060 and S2-063723 CR#0009 for 23.203). There were no major problems identified and only small clarifications required. The two CRs show that there are only small efforts required regarding the standardization as well as the implementation for the network side. On the other hand, the implementation on the terminal side can be simplified. We therefore conclude that a sound technical solution is available for inclusion into the specifications without any danger for a delay of the Rel-7 finalization date.
Conclusion and Proposal
Based on the analysis above we believe that the mixed mode requires the least overall efforts on the migration path from UE based bearer control to the network based bearer control for operator controlled services. The main disadvantage of the co-existence mode – the requirement for two parallel UE IP addresses – can be avoided coupled with a number of further advantages. A technically sound solution is available for inclusion into the specifications and was discussed at SA2.
It is therefore proposed that SA tasks SA2 to include the required functionality for the support of the mixed mode of bearer control into the Rel-7 specifications and to grant a Rel-7 exception for SA2 to handle it.
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