3GPP TSG CT WG1 Meeting #78





C1-121798
Kyoto (Japan), 21-25 May 2012
Source:
Ericsson, ST-Ericsson, Nokia Siemens Networks
Title:
PDN Connection solution for Dual Priority
Agenda item:
11.17.7
Document for:
Discussion
Introduction

In CT1#76 Dual Priority was discussed and an LS (C1-120824) was sent to SA2 seeking guidance where deemed needed for a solution to be specified in stage 3. In the reply LS (S2-121911) SA2 provides further guidance for some of the questions asked by CT1. For one of the most important issues, handling of multiple priorities related to PDN Connections SA2 can not provide much guidance but leaves the decision of a solution to CT1.

This discussion paper aims to discuss the problems seen related to PDC Connection handling and Dual Priority, and propose a solution to agree.
Note: The discussion is based on the EPS case, but is equally valid for the GPRS case.
Discussion

The principle of Dual Priority that can be understood from SA2 reply LS is that terminals configured for Low Priority according to Rel-10 in Rel-11 shall have the capability to override the Low Priority configuration and send request without Low Priority indication. There shall be an additional configuration setting in the terminal controlled by the operator to allow such Low Priority override. If override is allowed, the request without Low Priority Indicator is controlled by application request.
The problem pointed out by CT1 in the original LS is that the priority handling for PDN Connections as specified in Rel-10 needs to be extended or changed to work in a Dual Priority scenario.

To summarize the Rel-10 priority behaviour:

· The terminal uses Device Properties IE to indicate Low Priority in applicable NAS Request messages;

· A message without Low Priority indication in Device Properties IE or without the Device Properties is treated as a normal priority request by the network;

· The Low Priority indication is used on NAS level only for congestion handling of the NAS message in which is included;
· At PDN Connectivity setup, it is indicated in the CDR if a Low Priority indicator was included in the request from the terminal;

· The priority setting in the charging system is not updated for the lifetime of the PDN Connection;

· There is no policing in the network that priority used in messages correlates to the priority used when the PDN Connection was set up;

· Re-configuration of the Low Priority in the terminal is considered an infrequent action;

· Re-configuration of the Low Priority setting will not trigger PDN Connection changes, i.e. no Deactivation or reactivation to update the charging system with the changed configuration.

As can be concluded from the above, a terminal that uses both Low Priority requests and normal priority requests simultaneously will have no impact on the handling in NAS (except for back-off timers which is a separate issue and for which the SA2 guidance seems sufficiently clear), but only for indication of low priority in the charging system. Thus for PDN Connection handling the issue to be solved is correlation of the priority set for a PDN Connection and the priority used by the application in the UE.
In scenario discussed, a UE normally uses low priority and only needs normal priority for infrequent use of normal priority, e.g. and alarm situation, it can be noted that an application can further reduce the changes of priority in traffic by always attempting low priority. Only when the infrequent normal priority usage is prevented by rare overload conditions in the network, the UE needs to use the possibility to override low priority. Thus the actual need to change priority may be reduced even further.
To achieve a Rel-11 solution, the aim should be minimal impact to the current specification.

In the SA2 reply LS, there are four solutions listed:

A. UE deactivates the PDN connection and re-establish a new PDN connection

B. UE modifies the PDN connection

C. A UE establishes multiple PDN connections with different priorities using different APNs

D. A UE establishes multiple PDN connections with different priorities using same APN

Solution A

This solution seems to be simple and it is estimated that specification impact will be limited. The application is in control and will request deactivation of the available PDN Connection if the set priority is not according to its needs. However this will also imply applications are developed to work according to this principle and would still be possible for an application to request a new PDN Connection. A drawback of this solution is that in a single PDN Connection case, an application override of Low Priority will lead to detach and re-attach setting up a PDN Connection without Low Priority. Depending of application, the application not using the override possibility will either use the normal priority PDN Connection for low priority traffic or trigger another detach/re-attach. There is nothing in the current PDN Connection handling to prevent an application from behaving according to solution A if the additional requirements needed by all solutions are fulfilled, e.g. configuration support for Low Priority override.
Solution B

This solution will have more substantial impact to the specification as there is no support for modification of the priority of PDN Connections in the current specification. Apart from NAS impact, there will be impact for GTP and in S-GW and P-GW. The trigger for priority change must come from the application in a similar way as PDN Connection deactivation/re-activation in solution A.

Solution C

This solution will have limited impact on the specification as multiple PDN Connection are supported in current specifications. It is rather a deployment possibility to use multiple APNs, and if dedicated APNs are used for low priority and normal priority it is an application requirement to initiate set up of a PDN Connection for the needed priority level, if not available. Solution C will however put higher deployment requirements and cost on the operator. It can also be understood from the SA2 reply LS that a solution should not mandate the usage of multiple APNs. There is nothing in the current PDN Connection handling to prevent an application from behaving according to solution C if the additional requirements needed by all solutions are fulfilled, e.g. configuration support for Low Priority override.
Solution D

Solution D will have limited impact on the specification as usage of multiple PDN Connections is supported, but updates are needed to allow setup of multiple PDN Connections using the same APN with different priorities. Once PDN Connections are available, applications can use the one with needed priority at any time without additional signalling required. There is nothing in the current PDN Connection handling to prevent an application from behaving according to solution D if the additional requirements needed by all solutions are fulfilled, e.g. configuration support for Low Priority override.
Conclusion

All solutions require update of NAS-Application interface to support priority of PDN Connections. Applications need to indicate to NAS what priority is needed, and applications need to be aware of the priority of an available PDN Connection.

It can also be noted that when the requirements to support Dual Priority needed by all solutions are fulfilled, solution A, C and D will be possible for applications, but solution C may be prevented in certain operator deployments. Solution B will require specification changes beyond what is needed for solutions A, C and D.
Both solution A and B creates additional signalling each time an application uses different priority compared to previous usage. Solution A will possibly detach/re-attach the UE at priority change. Solution B will need more extensive specification updates to support priority change of an existing PDN Connection. 
Solutions C and D can be supported with limited specification updates, and do not create additional signalling once PDN Connections are set up. Both C and D however use more system resources as at least two PDN Connections need to be set up. If SA2 guidance shall be followed, neither C nor D can be selected as a single solution, but the combined specification effort is limited. Which solution to use depends on operator deployment.

It is proposed to agree on solving Dual Priority support for PDN for Connections with minimal specification update, and thus allowing applications behave according to solutions A, C or D.
