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1. Overall Description:

SA2 thanks CT3 for the LS Reply on TFT usage for the primary PDP context when access to the PGW in C3-121755.

SA2 would like to emphasize that it is a PCRF policy decision as to what PCC rules are appropriate for activation as well as that PCC rules may restrict what traffic is allowed, compared to the TFT filter settings that are at hand. It is also the PCEF responsibility to remove any PCC rule that renders an invalid bearer binding.
SA2 has discussed, and understands, that it is not evident in present specifications how to describe, over Gx, a UE request to create/delete a TFT  One observation is that the bearer that has no TFT takes all the traffic that does not match any of the existing TFT filters. SA2 thinks that it is possible for the PCEF (and BBERF) to describe the create/delete TFT operation over Gx by toggling an indication whether there is a bearer open for all traffic or not. A bearer that has no TFT is open for all traffic.
SA2 has also detected that there may be both PCC rules that still have a valid bearer binding and PCC rules that will render their bearer binding invalid, once the procedure is completed. It depends on the SDF template of the PCC rule itself and the filters in the new TFT if the bearer binding is still valid after the introduction of a TFT on that bearer. Since the PCRF is not inherently aware of what inspection PCC rules do, the PCEF/BBERF needs to do that assessment. In legacy procedures this happens after the PCRF has approved the new TFT and the PCRF gets notified after the completion of the procedure introducing the TFT. In order for the PCRF to take a policy decision that takes into account what PCC rules will be deleted, SA2 suggests that

(a) the PCEF/BBERF makes an assessment for bearer bindings to find what PCC rules will render an invalid bearer binding before contacting the PCRF; and

(b) CT3 defines a transient state for rules to be used during the course of the PCRF policy decision for rules that are assessed to render an invalid bearer binding. If the procedure fails, the rule returns to its previous state; and
(c) the PCEF/BBERF includes information on what PCC rules will be removed if the PCRF accepts the new filters; and
(d) if the PCRF decides to accept the new filters, then the PCRF shall include the instruction to remove the PCC rules listed by the PCEF/BBERF according to item (c).
It may be worth noting that the item (a) above is required with present specifications, but the action is taken after the PCRF has readily accepted the new filters. I.e. with the present procedures PCRF makes the policy decision with uncertainty as to what the effects will be. With legacy procedures unexpected PCC removals may occur.

2. Answers
Q1. Whether it is required a match-all SDF filter to be always installed in the default bearer.
Answer:
No. The SDF filters in a PCC rule are for charging and policy purposes and only packets that match the SDF template of a PCC rule are forwarded. There is no requirement that all traffic allowed, when considering the TFT setting alone, must also match a PCC rule. On the contrary, PCC rules may restrict what traffic is allowed compared to what the TFTs indicate.

Q2. Whether it is expected that the PCEF also deletes other PCC rules (those that do not contain the match-all SDF filter) when the UE does not provide the related filters and their reinstallation once the TFT is deleted.
Answer: A PCC rule that allows traffic that the TFT prevents from travelling on the bearer renders an invalid bearer binding and must be removed. A PCC rule for which the bearer binding remains valid should remain. Since the creation of a TFT on a bearer restricts what traffic is allowed on the bearer, active PCC rules may render their bearer binding invalid because the TFT prevents the traffic from travelling on that bearer. 

The PCRF would be in a better position making its policy decision if it gets information what PCC rules will be removed, once the TFT has been established.
Therefore the Gx may be augmented with information to the PCRF as outlined in items (a)-(d) above.
This also facilitates the PCRF decision at TFT deletion.
Q3. Whether it is expected that the PCEF keeps those PCC rules for which there is not a related TFT (e.g. see 6.2.2.2 for those filters that extend the packet inspection between the tuplet) and that are unknown to the terminal.
Answer: The PCEF determines what bearer bindings are valid. The only criteria related to SDF detection and bearer mapping aspect are that (i) PCC rules may restrict what traffic is allowed on a bearer and (ii) the PCC rule bearer bindings shall not violate the TFT filter setting when validation is possible and (iii) when it is not possible to validate the bearer binding, e.g. for a rule that does not look at the IP header at all, validation is implementation specific.

The PCEF is not required to keep any memory of previously installed/activated PCC rules once they are removed/deactivated. The PCRF instructs on PCC rule removals and gets notified about PCC rule removals decided by the PCEF, as is the case when the bearer binding becomes invalid. IAny later re-activation of a PCC rule that was deleted is a matter of a normal PCRF decision.
Q4. What is the procedure in the PCRF to know that the PCC rules that were deleted need to be reinstalled, e.g. whether the PCRF should use the QCI/ARP of the default bearer as criteria to do so.
Answer: SA2 recommends that the Gx protocol is augmented with the possibility to indicate to the PCRF whether the IP-CAN session has a bearer that is open for all traffic (i.e. if there is a bearer without a TFT).

Q5. Whether the same issue would also apply in the case the PCEF is located in the GGSN, i.e. for GPRS IP-CAN type.

Answer: It is the SA2 position that the same principles as outlined for the EPC/P-GW case shall apply for the GGSN.

2. Actions:

To CT3 group.

ACTION: 

SA2 has discussed this issue, and kindly asks CT3 to take the above answers into account.
SA2 recommends that the PCEF keeps the PCRF informed as to whether the IP-CAN session has a bearer that is potentially open for any traffic (i.e. has no TFT).

SA2 makes the assessment that, following the principles for PCEF/BBERF maintaining bearer bindings valid, present procedures covers the cases of adding/removing a TFT.

SA2 suggests to optimizie the procedures by PCRF informing PCEF in advance what PCC rules will be deleted to avoid their deletion to generate extra signalling with the PCRF. SA2 makes the assessment that stage 3 amendments beginning Release-11 suffice. SA2 has made the assessment that no stage 2 modifications are needed for the purpose.
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