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Abstract:
During SA2#67, an additional “ACK” message was added to the GW (PCEF) initiated IP-CAN session modification in TS 23.203 for the provisioning of PCC rules (PULL).  In this discussion paper we show that such an ACK message is not needed and it will significantly increase the amount of messaging over Gx and S9. It is recommended that CT3 not adopt the additional message in stage 3.
1.
Introduction
During SA WG2 Meeting #67 in Sophia Antipolis, S2-086343 and S2-086344 were approved which add an additional mandatory “ACK” message between the PCEF and PCRF  to clause 7.4.1 IP-CAN Session Modification of TS 23.203 (Rel-7 and Rel-8, respectively).
In this paper we present some arguments for why the additional acknowledgement is not useful and is, on the contrary, considered harmful.  The following aspects are considered regarding provisioning of rules using the PULL method:

· PCRF notification of the outcome of PCC rule provisioning

· Additional IP-CAN session modification as a result of PCC rule provisioning

· Interactions with the AF as a result IP-CAN session modification and rule provisioning 

· Number of Diameter messages exchanged over  Gx and S9 interfaces 
Finally we present some recommendations to CT3 and SA2.

2.
Why mandatory ACK is Not Needed
The updated Figure 7.4 for IP-CAN session modification from TS 23.203 v8.3.1 is provided below for reference. Step 14 Provision Ack is the step under discussion.  (Note, that although the Rel-8 version is shown below, the same step has been added to the Rel-7 version of the figure in TS 23.203 v7.7.0.)
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Figure 7.4: IP-CAN Session Modification; GW(PCEF) initiated

Notifying the PCRF of the Outcome of Rule Provisioning

Upon receiving an indication of IP-CAN session modification by the PCEF, the PCRF may need to report an event to the AF depending on what was modified and what types of events the AF has subscribed for (steps 4 through 7).  The PCRF then provisions rules in step 9.

If the provisioning of PCC rules fails or the IP-CAN signalling (steps 12 and 13) causes the PCEF not be able to enforce the rules, then the PCRF is notified of such failure, in which case step 14 is really a “NACK”.

TS 29.212 specifies error handling procedure for how the PCEF notifies the PCRF of the outcome of PCC rule provisioning in the case of a PULL (CCR/CCA).  The notification only needs to happen in the case where rules cannot be successfully installed or enforced.  The reason for this is because there are no further interactions with the AF regarding the provisioning of PCC rules for this call flow. 

Sending the acknowledgment in step 14 unconditionally for successful cases only adds additional messaging and provides no benefit to the PCRF because the PCRF can safely assume that rules are successfully provisioned unless otherwise notified by the PCEF.  For this reason the ACK is not needed to notify the PCRF that rules were successfully provisioned. A NACK may be used to notify the PCRF that rules could not be successfully provisioned, although this would be a conditional message sent only to report the failure of rule provisioning.
There is no difference between the PCRF assuming the successful outcome of rule provisioning in the PULL case and being explicitly notified with an ACK.  Furthermore, even if the PCRF were to receive an explicit acknowledgment that the rules were successfully provisioned, conditions could change within the RAN causing the enforcement of such rules to fail shortly after installation.  Therefore, such an acknowledgment is not a permanent state of the outcome of rule provisioning and, as such, does not provide any added value compared with an implicit assumption that rules are successfully installed and enforced.

In case the enforcement of rules fails after successful provisioning, a new CCR/CCA transaction will be initiated by the PCEF to inform the PCRF of such a failure, as defined in TS 29.212.

The addition of the ACK step was meant to clarify the explicit outcome of PCC rule provision procedures, however it actually adds uncertainty.  In the period of time between the provisioning of the rules in step 9 and receiving the ACK in step 14, the status of the PCC rules are unknown to the PCRF.  This is a problem if the PCRF receives a request from the AF for services pertaining to these rules during this period.
A question which must be answered regarding the sending the ACK unconditionally on the provisioning of rules:  

What is the PCRF to do when it receives the acknowledgment that rules were successfully installed?

Additional IP-CAN session modification as a result of PCC rule provisioning

If as a result of provisioning PCC rules, the IP-CAN signalling (steps 12 and 13) causes additional IP-CAN session modifications that need to be communicated to the PCRF, the signalling happens in a separate CCR/CCA transaction between the GW and the PCRF.  The ACK in step 14 cannot be used for this, since all of the previous steps in the call flow may need to occur as a result of further session modifications, including reporting events to the AF.
Interactions with the AF as a result IP-CAN session modification and rule provisioning
The AF is notified in steps 6 and 7; however this interaction is independent from the successful provisioning of PCC rules in step 9.  If the rule provisioning fails, the PCRF will be notified and the AF possibly notified depending on what types of events the AF has subscribed for and the type of failure being reported. 
Number of Diameter messages exchanged over Gx and S9 interfaces 

The “ACK” message in step 14 can only be implemented in Diameter Gx (Rel-7 and Rel-8) by initiating a new Diameter CCR/CCA transaction.  If the ACK is sent unconditionally for every IP-CAN session modification, this effectively turns the PULL procedure for provisioning of PCC rules into a 4-way message exchange between the PCRF and the PCEF for every successful transaction.  In the case of roaming, the 4-way message exchange is also extended to the S9 interface.
Implementing the unconditional ACK doubles the number of messages exchanged over Gx and S9 (roaming cases) for GW (PCEF) initiated IP-CAN session modification.  This price comes with no added value.
3.  Impacts on CT3
The inclusion of a mandatory ACK CCR has significant impacts on TS 29.212, TS 29.213, and 29.215.  In particular:
· New procedures are needed at the PCEF for sending the ACK message

· New procedures are needed at the PCRF for handling the ACK for successful case
· New procedures are needed at the PCRF if the ACK is not received

· Complications are introduced during the time period where the PCRF is waiting for the ACK (e.g., if the PCRF receives requests from the AF or the PCEF/BBERF during this time). 
· PCC error handling procedures may need to be updated to handle the new ACK message

· Messages and AVPs may need to be modified.  (How is the ACK different than a regular Diameter CC-Request?)
· The call flows within TS 29.213 need to be updated accordingly
4.  Conclusion
An unconditional PCC rule provisioning acknowldgement message for the GW(PCEF) initiated IP-CAN session modificaton is not need because:
1. In the unsuccesful case procedures are already specified in TS 29.212.  No further chagnes are necessary.
2. In the successful case the PCRF can assume that if it successfully authorized the request and provisioned the rules, those rules will be successfully installed at the PCEF.
Adding an additonal unconditional CCR/CCA message exchange will significantly increasse the amount of messaging over the Gx and S9 interfaces.

Therefore, we recommend that CT3 not adopt the unconditonal ACK message.  TS 23.203 clause 7.4.1 should be updated to modify step 14 to show it as a “NACK” message, sent conditionally only on errors.  However, it should be pointed out that no other message flows show error cases. Interested companies should discuss this with their SA2 colleagues and bring contributions into SA2 to update TS 23.203.  Possibly an LS could be sent to SA2 if needed.
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