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Abstract of the contribution: This paper discusses a possibility to avoid bearer establishment mode race conditions for operator-controlled services.
Introduction

The current PCC specification 23.203 v8.3.1 describes in section 6.2.1.0 how to solve race conditions with regard to the responsibility for the bearer establishment for operator-controlled services:
“To support the different IP‑CAN bearer establishment modes (UE-only or UE/NW) the PCRF shall:

-
set the IP‑CAN bearer establishment mode for the IP‑CAN session based on operator configuration, network and UE capabilities;

-
if the bearer establishment mode is UE/NW, decide what mode (UE or NW) shall apply for a PCC rule and resolve race conditions between for requests between UE-initiated and NW-initiated requests;

NOTE 2:
For an operator-controlled service, the UE and the PCRF may be provisioned with information indicating which mode is to be used.

-
guarantee the precedence of dynamic PCC rules for network controlled services in the service data flow detection process at the PCEF by setting the PCC rule precedence information to appropriate values.”
However, there is still the risk that missing or suboptimal configuration of the UE and/or the PCRF would result in a frequent occurrence of that race condition. The UE configuration represents an exceptional problem for IMS-roaming and when new operator-controlled services are introduced. Furthermore, the bearer management related signalling could unnecessarily occur twice if both sides (UE and NW) establish/modify the bearers. And finally, a complex logic in the UE would have to solve the detection and treatment of such situations in a way which is not hindering the service establishment on application level.
Discussion

Only the UE initiated bearer establishment for all services can be the default configuration of a UE. This is because the NW initiated bearer establishment can be only applied if the network entities have the capability and the operator configuration allows for it. Consequently, the UE must be able to handle the bearer establishment for all services.

For operator-controlled services, the UE may be provisioned to expect a NW initiated bearer establishment if the current network deployment and operator configuration support it. Consequently, the UE would expect that the network takes over the responsibility for the bearer establishment if the conditions allow for this.
Nevertheless, there are a number of scenarios in which this static UE provisioning would not work well enough or even lead to a frequent occurrence of the above mentioned race condition. Beside the possibility of missing/suboptimal configuration of the UE or PCRF, there is especially the introduction of new operator-controlled services which leads to problems. 

Adding a new operator-controlled service to the network and running it under NW responsibility for bearer establishment would basically require an update of the PCRF as well as of the UE configuration. However, the update of the UE configuration means a considerable effort. Furthermore, there is a certain period in time in which UEs have not been updated completely (and in general one can never be sure that all terminals have been updated in the end). Consequently, the PCRF would have to start with performing the bearer establishment once the first UE was updated (as this UE would wait for NW initiated bearers). On the other hand, all UEs that have not yet been updated continue to perform the UE initiated bearer management which would lead to the occurrence of the described race condition.
Especially for this scenario (introduction of new operator-controlled service) it would be beneficial if the responsibility for the bearer handling could be handled in a more dynamic manner. This should be possible by using the application layer signalling which is applied for the more advanced services like IMS based services. Based on an indication in the application layer signalling, the UE could be informed about the responsibility for bearer handling and behave accordingly. Alternatively, the UE could inform the AF about its configuration for the service and thus explicitly trigger the network to take over the responsibility.

This would result in an optimized behaviour of the UE population with regard to minimizing the bearer management signalling load. Furthermore, the UE complexity could be reduced as the responsibility for the bearer management is always clearly signalled for services that use an application layer signalling. And finally, the need for an optimal and up to date UE configuration and updates thereof can be minimized.
Proposal
This paper discusses a possibility to avoid bearer establishment mode race conditions for operator-controlled services by dynamically and explicitly controlling the responsibility for the bearer handling of operator-controlled services via application layer signalling. This concept would minimize the bearer management signalling load, reduce the UE complexity and minimize the need for up to date UE configurations. 
The requirement to control the responsibility for the bearer handling of operator-controlled services via application layer signalling should be added to stage 2 while the details how to realize this (especially for IMS) should be left to stage 3 work. 
We would be happy to prepare the necessary CRs if SA2 considers this proposal as a way forward to address the bearer management responsibility issue especially regarding the introduction of new operator-controlled services.
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