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1	Decision/action requested
Agree on a way forward for the sequence number description according to clause 4.5.
2	References
[1]	3GPP TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles"
[2]	3GPP TS 32.290: "Telecommunication management; Charging management; 5G system; Services, operations and procedures of charging using Service Based Interface (SBI)"
[3]	3GPP TS 32.291: "Telecommunication management; Charging management; 5G system; Charging service, stage 3"
[4]	3GPP TS 32.298: "Telecommunication management; Charging management; Charging Data Record (CDR) parameter description"
3	Rationale
There are several sequence numbers defined in TS 32.290 and TS 32.298, some have a detailed usage description. Since there are still sequence numbers that are open for interpretation the next clause will detail the different sequence numbers and propose how to clarify the sequence numbers are to be updated and reset.
4	Detailed proposal
[bookmark: _Toc20212986][bookmark: _Toc27668401][bookmark: _Toc44668302][bookmark: _Toc58836862]4.1	Invocation Sequence Number
[bookmark: _Toc20227242][bookmark: _Toc27749473][bookmark: _Toc28709400][bookmark: _Toc44671019][bookmark: _Toc51918927][bookmark: _Toc75164304]4.1.1	Current definitions
TS 32.290 [2] clause 5.5.12: “The Invocation Sequence Number in Charging Data Request [Initial] with value different from 0 or 1 is faulty and shall be rejected by CHF.”
TS 32.290 [2] clause 5.5.2: “If the retried request is charging data request [Update] or charging data request [Termination], the uniqueness checking may based on the inspection of the Charging Session Identifier and Invocation Sequence Number pair.”
TS 32.290 [2] clause 5.5.2: “If retried message shall have the same Invocation Sequence Number as the original of the retried message i.e. the Invocation Sequence Number shall not be incremented when the message is retried. The NF consumer (CTF) may send the retried message to an alternative CHF if the Session Failover indication is received from the CHF.”
TS 32.290 [2] clause 7: “This field contains the sequence number of the charging service invocation by the NF consumer in a charging session.”
TS 32.290 [2] clause 7: “This field holds the sequence number of the charging service invocation by the NF consumer.”
TS 32.291 [3] clause 6.1.6.2.1.1: “This field contains the sequence number of the charging service invocation by the NF consumer, i.e. the order of charging data requests.
The sequence number in charging data request [initial] starts from 1, and increased by 1 for subsequent charging data request.
It is allowed to start from 0 for backwards compatibility.”
TS 32.291 [3] clause 6.1.6.2.1.2: “This field contains the sequence number of the charging service invocation by the NF consumer. The same value of the sequence number received in the request should be used in the response.”
TS 32.291 [3] clause 6.2.5.2.1.1: “This field contains the sequence number of the charging service invocation by the NF consumer ,i.e. the order of charging data requests.
The sequence number in charging data request [initial] starts from 1, and increased by 1 for subsequent charging data request.
It is allowed to start from 0 for backwards compatibility.”
TS 32.291 [3] clause 6.2.5.2.1.2: “This field contains the sequence number of the charging service invocation by the NF consumer. The same value of the sequence number received in the request should be used in the response.”
TS 32.291 [3] clause 7.1 and 7.2: Invocation Sequence Number in Nchf is not included in the CDR
4.1.2	Analysis
The invocation sequence number is local to the charging session and should start from 0 or 1 at the initial charging data request and stepped by one for each new request sent from the NF consumer, and it should not be stepped in the case of a retransmission. It is also not to be used in the CDR,
4.2	Local Sequence Number
4.2.1	Current definitions
TS 32.290 [2] clause 7: “This field holds the container sequence number.”
TS 32.291 [3] clause 6.1.6.2.1.2: “Holds the Used Unit sequence number, i.e. the order when charging event occurs. It starts from 1 and increased by 1 for each Used Unit generation.”
TS 32.291 [3] clause 6.1.6.2.2.14: “QFI data container sequence number. It starts from 1 and increased by 1 for each container generation.”
TS 32.291 [3] clause 6.2.5.2.1.4: “Holds the Used Unit sequence number, i.e. the order when charging event occurs. It increased by 1 for each Used Unit generation.”
TS 32.291 [3] clause 7.1 and 7.2: Local Sequence Number in Nchf is mapped to Local Sequence Number in CDR
TS 32.298 [4] clause 5.1.2.2.24: “is a service data container sequence number. It starts from 1 and is increased by 1 for each service date container generated within the lifetime of this IP-CAN bearer/TDF session.”
TS 32.298 [4] clause 5.1.5.1.14: “is the sequence number for the used unit containers, i.e. the order in which charging information was reported or used unit container was closed.”
4.2.2	Analysis
It is stated that the local sequence number should start from 1 and stepped for every container (used unit or QFI). There is no statement on when it should be reset or how it should be handled in the case of retransmission. The only thing that could be used as guidance are the definition for the invocation sequence number and the local sequence number for the PS domain CDR as well as that it should be included in the CDR, in contrast to the invocation sequence number. Since the local sequence number is the sequence number that is transported from the NF consumer to the CDR and by that the billing system, this is then the only sequence number that any post processing system have to look at to see if there are any records missing. Preferably the QFI and used unit containers should be counted separately since the used unit and QFI containers have different usage and could be handled by different systems e.g. end user charging and interconnect charging.
From this it can be concluded that the local sequence number should start from 1 when the very first container of a specific type (used unit or QFI) is sent in a charging data request for a charging session and stepped by one for each new container of the type is sent from the NF consumer, and it should not be stepped in the case of a retransmission.
4.3	Local Record Sequence Number
4.3.1	Current definitions
TS 32.298 [4] clause 5.1.5.1.5: “This field includes a unique record number created by this network function. The number is allocated sequentially for each partial CDR (or whole CDR) including all CDR types. The number is unique within one network function, which is identified by field Recording Network Function ID.
The field can be used to identify missing records in post processing system.”
4.3.2	Analysis
It should start from 0 and it should be stepped with 1 for each new CDR (partial or whole) generated with in one CHF i.e. it is local to the recording network function ID, and it should not be reset other than when a wrap-around happens (max value is 4294967295) or perhaps at a restart of the CHF.
There is no corresponding counter from the NF consumer, this means that there is no way of seeing that there is a message missing from the NF consumer, especially for NF consumers only using event-based charging.
4.3	Record Sequence Number
4.3.1	Current definitions
TS 32.298 [4] clause 5.1.5.1.9: “This field contains a running sequence number employed to link the partial records generated in the CHF.”
4.3.2	Analysis
It should start from 0 and it should be stepped with 1 for each new partial CDR generated within one charging session identifier, and it should be reset for every new charging session identifier.
The sorting of events within a CDR could be done using the local sequence number instead so the main use of the record sequence number is mainly to indicate that it’s a partial CDR and simply the sorting.
4.5	Conclusion
The different sequence numbers need further and better definitions especially the local sequence number where the definition in the clause 4.2.2 could be used.
The naming of the local record sequence number and record sequence number could be better, e.g. the local record sequence number is the “CHF record sequence number” and the record sequence number is the “partial record sequence number”. The record sequence number in a CHF context should be described as an indicator of partial CDR and that it could be used together with the local sequence number when sorting and collocating the CDR information.
For each sequence number the following should be defined: which node or NF that generates the sequence number, example of usage, what triggers a reset and handling of missing numbers in the sequence at receiving node or NF.
There is a need to add a new sequence number from the NF consumer to be able to verify that the NF consumer haven’t missed sending a charging data request.
