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Abstract of the contribution:

This paper discusses whether a rule activation/deactivation time should be introduced on command level to the Gx interface in order to reduce the Gx traffic for an APN AMBR change. 
Introduction

Operators require that the APN AMBR (APN-Aggregated Maximum Bit-rate) values shall be established or changed at a certain time for some services (e.g. billing cycle reset).

Discussion

Present-day solution
The APN-Aggregated-Max-Bitrate-UL and APN-Aggregated-Max-Bitrate-DL AVPs are included in the QoS-Information AVP. When it is sent from the PCRF to the PCEF at CCA or RAR command level, it indicates the authorized QoS for an APN. The QoS-Information AVP does not indlude any activation of deactivation time. Rule-Activation-Time and Rule-Deactivation-Time AVPs can be included in the Charging-Rule-Definition AVP together with the QoS-Information AVP. The Charging-Rule-Definition AVP is sent within the Charging-Rule-Install AVP at CCA or RAR command level.
As a result a high number of Gx messages have to be send via the Gx interface in order to change the APN AMBR for all UEs in the area. There may be PCRF strategies to distribute the Gx traffic over a time period or to low traffic situations. 
Possible optional solution

In case the activation or deactivation time of the APN AMBR is sent at command level the PCEF can be informed about the time at which the APN AMBR shall be changed. This would be possible, if the Rule-Activation-Time and Rule-Deactivation-Time AVPs (or dedicated activation time/deactivation time AVPs) are introduced into the QoS-Information AVP together with the APN-Aggregated-Max-Bitrate-UL and APN-Aggregated-Max-Bitrate-DL AVPs.

This idea is detailed in the related CRs concerning to TS 29.212 (CR 1398) and TS 29.213 (CR 0636) in order to show the main consequences on the specifications to introduce the new additional solution.

Consequences of the possible solution 
If the operator would like to change the APN AMBR at a certain time a high number of messages can be avoided on the Gx interface (e.g, if the APN AMBR shall be changed for a million of users, a million signaling exchanges can be saved between the PCRFs and the PGWs). The gateway has to enforce the policy change autonomously now.
On the other hand a high number of messages cannot be avoided on GTP-C and NAS level, but an optimization depends on the gateway implementation now.
The transport capacity of the Gx required for APN AMBR changes depends on the number of APN AMBR changes during a time period (e.g. daily, weekly, monthly), the application (e.g. billing cycle), how many users reach their traffic quota, the network deployment (number of SGW/PGW supported by the PCRF) and the message distribution over Gx.

Since the existing solution has to be kept as it is the system has to be capable using the two modes of operation.
Stage 2 issue
The solution has a consequence on SA2 (only allows Release 13 corrections) specifications. After discussion of the issue during CT3#82bis (Belgrade), CT3 decided that SA2 should start the work before any stage 3 introduction. LS CT3-154335 was forwarded to SA2 in order to clarify the concerns:
Concern #1: Can CT3 update the PCC specifications to allow a deferred activation/deactivation of the APN-AMBR without corresponding stage 2 changes?

Concern #2: Although the request received by CT3 is to address a potential signalling storm on the Gx interface, it was recognized that other interfaces may be impacted as well, including GTP-C/NAS level signalling. As such, a solution addressing Gx only is a partial solution and doesn’t handle the end-to-end impact.

Conclusion

This paper and the related CRs have the intension to introduce the idea of the activation/deactivation time for the APN AMBR on command level and to get feedback of the manufactures and in particular of the operators whether an opmization for the APN AMBR change on Gx is required.
This paper also indicates the latest status of the discussion and proposes to introduce the new features into 3GPP Release 13 based on SA2 discussions and agreements (see S2-153777, TS 23.203 CR 153777) scheduled for SA2 meeting #112 (16 - 20 November 2015, Anaheim).
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