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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).

And in CT3#49bis meeting, C3-081899 is discussed and the following conclusion was made:
“There was a consensus that stage 2 and stage 3 are aligned and no LS to SA2 is required. A clarification CR in CT3 may indeed be required in order to avoid any future confusion.”
However, this conclusion is not consistent with SA2 agreement, as SA2 using solid line to express explicit ACK message is mandatory. This paper will discuss whether current stage3 is aligned with stage 2 and why the ACK is needed.

2.  Discussion
2.1 Whether current stage3 is aligned with stage 2 changing:

The original proposal in SA2 is add an optional “ACK” message when the IP-CAN session is modified, however, some company suggested change the optional to mandatory,  so, the agreed solution is adding an additional mandatory “ACK” message to indicate accept or reject of the PCC rule operation. The current stage 3 only has the failure case, so, an additional explicit ACK is needed for the success case according to the agreement of SA2.

On the other hand, the failure case has been mapped to CCR/CCA in stage 3; it can also be mapped to CCR/CCA in stage 3 for the success case. Suppose it always success without explicit message in stage 3 is not align with SA2 agreement, especially the ACK has been changed from dot line to solid line in SA2. 

2.2 What the impact without explicit ACK
(1) As described in S2-086343, when the PCRF receives the ACK, if the AF requested it, the PCRF notifies the AF related bearer level events (e.g. transmission resources are established/released/lost), based on the outcome reported in this step the AF performs the appropriate action, e.g. starting charging or terminating the AF session. Without the explicit ACK, the PCRF does not know when to inform the AF to take the appropriate action, suppose the result is success may cause wrong actions in AF, so, the an explicit ACK is needed to implement this SA2 requirement.  
(2) Suppose the PCRF always thinks the result is success when the PCRF updates the PCC rule to the PCEF, the PCRF will delete the original PCC rules and only keep the new updated one after it send the PCC rule to the PCEF, however, if the rule can't be installed successfully, the PCEF still keeps the original PCC rules, but the PCRF only keeps the new updated one, this will cause the inconsistent of the PCC rule between the PCEF and the PCRF, in this condition, in order to keep the consistency, the PCRF has to remove these PCC rules (the rule name is consistent between the PCEF and the PCRF, so, the PCRF can remove them), this will cause the current service can't be used. So, if the PCRF waits for the result of the PCC rule installation, this condition can be avoided, at least, the user can still use the current service when the new applied service can't be supported. For example, the user is using audio service and wants to start a video service, the PCEF uses PULL mode to update the PCC rule, and the PCC rule can’t be installed successfully, in order to keep the consistency, the PCRF has to remove the PCC rule, then, both the audio service and video service can not be used for the user.
(3) Suppose the total bandwidth of the bearer is 10M, the current bandwidth is 5M, in the PULL mode, the user requests to update to 9M, the PCRF authorizes the PCEF of this flow to 9M and think the result is success; at this moment, the AF may send the updated service information to request the PCRF to authorize 3M to another flow of this bearer, as this will exceed the total bandwidth, so, the later request will fail. However, if the PCRF waits for the result of the former PULL request, making new decisions basing on the PULL result, the later request will be success if the former one is failure. 

(4) In clause 7.4.1 of TS 23.203, the PCRF may take different action in step 15 basing on the different result of step 14. For example, if the result is success, the PCRF may take the step 15 and perform the Gateway Control and QoS Rules provision procedure; if the result is failure, the PCRF may not need to perform such procedure in step 15. However, if the PCRF does not wait for the result of the PCC rule modification, and then perform step 15, if the PCRF receives the failure result of PCC rule modification after step 15, it has to remove the provision Qos rule from the BBERF, then, step 15 and procedure removing the provision Qos rule from the BBERF are unnecessary actions which can be avoided by the explicit ACK.
2.3 Impact to CT3 with explicit ACK

As CCR/CCA has been used for failure case, we can reuse these two messages for the success case, no great impact to CT3.

3.  Conclusion

In order to align with SA2 agreed S2-086343 and S2-086344, we propose adding explicit ACK in CT3, if some company has the concern about the requirement of SA2, CT3 LS can be sent to SA2 to clarify this issue.
