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Abstract of the contribution: This contribution clarifies the editor’s notes and adds additional clarification for the alternate solution to ABC that utilises bi-directional packet marking. It also renames the alternate solution. 
Proposal
It is proposed to modify the text as below in TR 23.800.

* * * Start of 1st proposed change * * * *
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TR 41.001: "GSM Release specifications".

[3]
3GPP TS 23.203: "Policy and charging control architecture"

[4]
3GPP TS 23.139: “3GPP system - fixed broadband access network interworking”
[X]
3GPP TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles".
* * * Start of 2nd proposed change * * * *
6.1.4
Alternative solution 4: Bi-Directional Marking of Charged Packets 

6.1.4.1
Solution assumptions

See section 6.3.5.1 for a list of assumptions.
* * * Start of 3rd proposed change * * * *
6.2.3
Alternative solution 3: Bi-Directional Marking of Charged Packets
6.2.3.1
Solution assumptions

See section 6.3.5.1 for a list of assumptions

* * * Start of 4th proposed change * * * *
6.3.5
Alternative solution 5: Bi-Directional Marking of Charged Packets 

6.3.5.1
Solution assumptions

The following assumptions are made for this solution:

· Any packet marking scheme already in use in a mobile network should not be invalidated.

· It is assumed that any network equipment in between the PCEF and the TDF (e.g. routers) do not modify the packet marking mechanism applied.

* * * Start of 5th proposed change * * * *
6.3.5.5
Maintaining Synchronisation between Refunds

It is necessary to maintain synchronisation between the refunds being sent to the OCS as the OCS decrements balances and allocates credit. This is so that the OCS does not refuse to allocate credit to a subscriber when there is an outstanding refund pending in one of the charging points (e.g. the OCS balance shows zero and the OCS refuses to grant credit to the PCEF when there is a pending refund in the TDF).

One way of reducing this case is to ensure that the frequency of refunds is sufficiently high so that any risk of the OCS being out of sync is reduced. However, in cases where the OCS is about to refuse a credit request (or at any time where the OCS needs to ensure it has up to date information), it can poll the charging points to get up to date charging information. 

Using this polling mechanism, the OCS can request aggregated refund information from the PCEF and/or the TDF before it makes a decision. For example, if the OCS determines that a threshold has been breached based on downlink data reported by the TDF, before making a decision (e.g. to block access), it will poll the PCEF for any outstanding refunds that have not been reported. Once it has this refund information, the OCS has accurate charging information and can decide on the action to take. Once the OCS polls for data before making a decision, this mechanism also allows large aggregates of refund balance to be collected before being reported to the OCS which can reduce signalling. 
This solution adds a second charging point where balance can be allocated into the PCC architecture. TS 32.240 [X] lists a number of Ro and Rf interfaces and the charging interfaces defined as part of this solution are an addition to that. The maintenance of quota allocation across multiple online charging interfaces is specific to each deployment.
Editor’s Note: Further credit management requirements with regard to multiple charging points, where the charging points are in series, are FFS.

* * * Start of 6th proposed change * * * *
6.3.5.6
Rule Prioritization, Double Charging and Redirections

In order to avoid the case where a packet is wrongly charged for against both a service data flow rule and an application charging rule, a rule prioritization mechanism is required between the PCC and ADC rules. As an example, there may be a case where a packet may be part of an SDF based rule that the PCEF charges for an uplink packet which and also part of an application based charging rule that the TDF is also instructed to charge for. 

One way of achieving this is to configure the service data flow and application based charging rules so that prioritization is inherently contained in the configuration.

However, in cases where this is not possible, then OCS based prioritization can be used. As both the PCEF and TDF know which packets were previously charged for, once double charging is detected the PCEF and the TDF both report charging information to the OCS and the OCS adjusts the subscriber balances as per its internal configuration rules. As an example, if 1000kB of traffic flows in the uplink direction between the PCEF and the TDF. If 700kBs of that traffic is charged for in the PCEF against charging key X, and the TDF identifies 500kB of traffic to charge against charging key Y. The TDF sees that 200 kB were previously charged for against charging key X. In its report to the OCS, the TDF reports that it wishes to charge 500kB against charging key Y, and that 200kB of this was previously charged for against charging key X. 

The OCS then decides which charging key to assign the overlapping 200kB to. I.e. the OCS can charge 700kB against charging key X and 300kB against charging key Y, or charge 500kB against charging key X and 500kB against charging key Y. Note that there is no restriction placed on how the OCS decides to charge in the case of packets where multiple charging rules could apply – it could also charge the overlapping packets against both charging keys.

In the case where the TDF redirects uplink traffic that the PCEF has previously charged for, the same mechanism can be applied (where the TDF informs the OCS of redirected packets that were previously charged for), and the OCS can decide on what action to take (e.g. refund the balance). 
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