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1
Decision/action requested

Check the procedure in TS 32.251/32.299 and if they are reflected in CUPS TS 29.244.
2
References

[1]
3GPP TS 32.251 "Telecommunication management; Charging management; Packet Switched (PS) domain charging"
[2]
3GPP TS 32.299 "Telecommunication management; Charging management; Diameter charging applications"

[3]
3GPP TS 29.244 "Interface between the Control Plane and the User Plane of EPC Nodes"
3
Rationale

Verification of charging procedures for CUPS compare TS 32.251/32.299 and 29.244


4
Detailed proposal

Verification of charging procedures for CUPS
Introduction (summary of URR handling):

TS 29.244 supports the following measurements:

· The Volume Threshold (or Time Threshold) can be set in a PGW-U or TDF-U to the value of the granted volume (or time) quota minus the volume (or time) quota threshold, such as to get a usage report from the UP function when the volume (or time) based credit falls below the remaining quota thresholds provided by the OCS

· The Volume Quota or Time Quota can be armed in a PGW-U or TDF-U for online charging to enable the traffic to be forwarded up to an intermediate or final quotas granted by the OCS. The CP function can provision both a Volume (or Time) Threshold and a Volume (or Time) Threshold to request the UP function to send a usage report when the consumed resources reach the volume (or time) usage threshold provided by the OCS, and to stop forwarding packets (without sending a second usage report) when the granted volume (or time) quota is exhausted.

· The CP function may provision a Quota Holding Time, to request the UP function to send a usage report and to also stop forwarding packets when no packets have been received for the duration indicated in this parameter. In the same rule provisioning the CP function can instruct the UP function to restart the reporting when new packets are arriving after QCT (in stage 3 it is called IDR inactivity detection time) is expired.
TS 29.244 supports the following triggers and reportings:
· Usage Report triggers: Periodic Reporting, Volume Threshold, Time Threshold, Quota Holding Time, Start of Traffic, Stop of Traffic, Dropped DL Traffic Threshold, Immediate Report, Volume Quota, Time Quota, Linked Usage Reporting.
· Start time end time

· Volume Measurement

· Duration Measurement

· Time of First Packet

· Time of Last Packet

· Usage Information indication: before or after monitoring time, usage after or before QoS enforcement
Clarification of terms

Stream: is a set of packets machting a PDI.

PDI supports indentification of a packet based on: F-TEID, UE IP address, SDF Filter and/or Application ID.
Analysis of the requirements in TS 32.251 and comparison with TS 29.244
Clause 5.2.1
Basic principles 

Clause 5.2.1.1
IP-CAN bearer charging
The main collected information items are duration of the IP-CAN bearer and data volume transferred during the lifetime of the IP-CAN bearer.

Covered: can be realised with URR functions listed in Introduction section.
The CP can configure URR(s) for each stream of the IP-CAN bearer (packets matching a PDI). See introduction.
Change of tariff which needs different reporting's is realised with update procedure to URRs. Reportings (URRs) can be changed at any time, CP function need to know the trigger/conditions. 
Clause 5.2.1.3
Flow Based bearer Charging (FBC) 
Covered: can be realised with URR functions listed in Introduction section.
URR can be triggered based on different flows with different QoS parameters. For each kind of stream (identified by a PDI)  volume and time based charging can apply. 
Clause 5.2.1.9
Application Based Charging (ABC)

Clause 5.2.1.9.1
Charging per application
Covered: can be realised with URR functions listed in Introduction section.
URR can be defined to be related to applications (the URR is associated to a PDR which has the application identifier in the PDI).
Clause 5.2.1.9.2
Charging per TDF session
Covered: can be realised with URR functions listed in Introduction section.
URR are configured to report volumes per TDF Session (EPS default bearer Charging Identifier) in the TDF.
Clause 5.2.1.10
Charging per IP-CAN session
Clause 5.2.1.10.1
IP-CAN bearer charging

Covered: can be realised with URR functions listed in Introduction section.

URR is configured per bearer.
Clause 5.2.1.10.2
Flow Based Charging (FBC)

Covered: can be realised with URR functions listed in Introduction section.
URR is configured on data flow basis (separation by QCI and ARP in QER). 
Clause 5.2.2
Rf message flows

Clause 5.2.2.1
Triggers for charging events from S-GW
Covered: can be realised with URR functions listed in Introduction section.
URR is configured to report Volume count for uplink and downlink.
Clause 5.2.2.2
Triggers for charging events from P-GW
Covered: can be realised with URR functions listed in Introduction section.
URR can be configured to report the volume counts (separated for uplink and downlink traffic), elapsed time and/or report events. 
Clause 5.2.2.5
Triggers for charging events from TDF
Covered: can be realised with URR functions listed in Introduction section.
URR can be configured to report the volume counts (separated for uplink and downlink traffic), elapsed time and/or report events.
Clause 5.2.2.6
Triggers for charging events from P-GW when charging per IP-CAN session is active
Covered: can be realised with URR functions listed in Introduction section.
URR can be configured to report volume counts (separated for uplink and downlink traffic).
URR can be configured to report the volume counts (separated for uplink and downlink traffic), elapsed time and/or report events per stream or set of streams. 
Clause 5.2.3.3
Triggers for SGW-CDR charging information collection

Covered: can be realised with URR functions listed in Introduction section.
URR can be configured to report volumes per bearer and when configurations are changing.
Clause 5.2.3.4
Triggers for PGW-CDR charging information collection

Covered: can be realised with URR functions listed in Introduction section.
URR can be configured to start counting when bearer is activated and the volume is counted separately in uplink and downlink direction. The reporting can be changed when IP-CAN bearer modifications occur. Reporting conditions can be changed at any time with modify procedure.
Service dataflow reports can be triggered by: 

-
expiry of time limit;

-
expiry of volume limit; 

-
expiry of unit limit;

-
termination of service data flow
-
time threshold reached;

-
volume threshold reached; 

-
unit threshold reached;

-
time quota exhausted;

-
volume quota exhausted;

-
unit quota exhausted; 
-
expiry of quota validity time;
-
termination of service data flow:

-
re-authorization request by OCS. 

Clause 5.2.3.9
Triggers for TDF-CDR charging information collection

Covered: can be realised with URR functions listed in Introduction section.
Same coment as mentiond for Clause 5.2.3.4.
In addition reports can be configured to be performed at:

-
 the end of  the session 

-
data volume limit;

-
time (duration) limit;

-
maximum number of charging condition changes (i.e. number of service containers);

-
management intervention;

-
MS time zone change;

-
PLMN change;

-
radio access technology change (RAT Type).
Clause 5.2.3.10
Triggers for PGW-CDR charging information collection when IP-CAN session charging is active
Covered: can be realised with URR functions listed in Introduction section.
Same comment as mentioned for Clause 5.2.3.9
In addition the PGW-C can initiate an immediate report any time e.g. access change. 

Clause 5.3.1.1
IP-CAN bearer charging

Covered: can be realised with URR functions listed in Introduction section.
URR can be configured to any kind of stream or application (see introduction).

Clause 5.3.1.2
Flow Based bearer Charging
Covered: can be realised with URR functions listed in Introduction section.
PGW-C can configure the PGW-U to report data volumes per QoS/Priority (provided in QER) and change the reporting when QoS/priority is changed for a stream. 
Clause 5.3.1.4
Support of Failure Situations
Covered: can be realised with URR functions listed in Introduction section.
Reporting is stopped when session is terminated. Reporting to a different OCS does  not affect Sx interface.
Clause 5.3.1.5
Application Based Charging (ABC)

Covered: can be realised with URR functions listed in Introduction section.
URR can be configured that it applies for an application only (PDI within the PDR to which the URR is linked). All reporting's and reporting triggers apply for this as well see introduction.
For example CP can configure UP to report when first packet arrives and to buffer the packets. On reception of the report CP requests quota form OCS. When CP receives Quota from OCS it initiates modify procedure to UP to re configure the UP function.
Clause 5.3.1.6
Charging per IP-CAN session

Covered: can be realised with URR functions listed in Introduction section.
URR can be configured to any kind of stream and triggers (see introduction).
Clause 5.3.1.8
Network-Based IP Flow Mobility (NBIFOM) charging
Covered: can be realised with URR functions listed in Introduction section.
See comments to clauses 5.3.1.1, 5.3.1.2 and 5.3.1.6.
Clause 5.3.2.2
Triggers for FBC online charging

Covered: can be realised with URR functions listed in Introduction section.
URR can be configured to start reporting when bearer is activated service data flow is detected and reporting should be triggert by: 
-
User starts to use certain service or application 

-
Start of service data flow (refer to comments to clause 5.3.1.2)

-
Termination of service data flow and this is the last service data flow utilizing corresponding to report level (refer to comments to clause 5.3.1.2)

-
Active service or application is removed from the allowed services or applications 

-
Granted quota runs out

-
Validity time for granted quota expires

-
Update is requested by the OCS

-
Change of charging conditions occur and according re-authorisation trigger re-authorisation is needed

-
Management intervention

-
Quota Holding Timer is expired

-
For network requested dedicated IP-CAN bearer activation, reception of an Update PDP Context Request message with the RAN Procedures Ready flag.

See also introduction.

Clause 5.3.2.2A
Triggers for ABC online charging
Covered: can be realised with URR functions listed in Introduction section.
URR can be configured to generate reports when:
-
TDF session is deactivated
-
Session termination is indicated by the OCS (e.g. Credit Limit Reached)
-
Abort-Session-Request is received from the OCS.

-
Start of application traffic, when no valid quota exists
-
Granted quota runs out

-
Validity time for granted quota expires

-
Update is requested by the OCS

-
Change of charging conditions occur and according re-authorisation trigger re-authorisation is needed

-
Management intervention
-
Quota Holding Timer is expired

For details see introduction.
Clause 5.3.2.2B
Triggers for TDF session online charging
Covered: 
See comments to Clause 5.3.2.2A.
Clause 5.3.2.2C
Triggers for P-GW when charging per IP-CAN session is active
Covered:

URR can be  configured to start counting when:

-
IP-CAN session (i.e., default bearer) is activated.
-
Start of service data flow is detected and no charging session exists e.g. CP configures UP to report when first packet arrive and buffer, the report triggers in CP to request Quota, UP configuration si changed with modify procedure. 
URR can be configured that the UP sends reports when:

-
IP-CAN session is deactivated.

-
Session termination is indicated by the OCS (e.g. Credit Limit Reached, Credit Control Not Applicable)

-
Abort-Session-Request is received from the OCS, this also results in network-initiated IP-CAN session deactivation. 
-
User starts to use certain service

-
Start of service data flow (refer to 5.3.1.2)

-
Access change of service data flow (refer to 5.3.1.6)

-
Active service is removed from the allowed services

-
Granted quota runs out

-
Validity time for granted quota expires

-
Update is requested by the OCS

-
Change of charging conditions occur and re-authorisation trigger is set

-
Management intervention

-
Quota Holding Timer is expired

For details see introduction.
Clause 5.3.2.4
Support of Failure Situations
Covered:

Reporting can be terminated when session is terminated or continued or new restarted.
Analysis of the requirements in TS 32.299 and comparison with TS 29.244

Clause 6
3GPP charging applications – Protocol aspects
Clause 6.3.7.1
Support of tariff changes using the tariff switch mechanism
Covered: can be realised with URR functions listed in Introduction section.
Monitoring time could be provided in URR and re-apply the threshold (if required) to trigger a report at tariff changes.
Clause 6.3.8
Support of re-authorization

Covered: can be realised with URR functions listed in Introduction section.
New quota (triggers) can be added or changed (change of URR) at any time with modification procedure.
Clause 6.3.9
Support of failure handling

Covered: can be realised with URR functions listed in Introduction section.
UP function reporting to CP function continues even when there is a failure on the interface to the OCS. This may than trigger that a number of messages are queued. 
Clause 6.3.11
Credit pooling

Covered: can be realised with URR functions listed in Introduction section.
It assumed that credit pooling is per PDN connection. (this was discussed during last conference call)
Can be realised by Quota for a set of streams :

· CP split this quota into pieces ( taking into account the weight factor) and request reporting when reached 

· CP continuous to provide  subset of quota until quota of credit pooling is reached

· If no quota left in CP, CP can request remaining quota for all streams and then redistribute Quota to the streams.

Clause 6.5.1
Re-Authorization

Covered: can be realised with URR functions listed in Introduction section.
- Quota-Holding-Time Covered see intorduction
- reporting for charging can be changed at any time with modify procedure.
- a number of triggers to for reporting quota can be configured.

- volume quota can be reported.

Clause 6.5.2
Threshold based Re-Authorization triggers
Covered: can be realised with URR functions listed in Introduction section.
-Quota thresholds to trigger reports to OCS can be configured in UP function.
Clause 6.5.3
Termination action

Covered: can be realised with URR functions listed in Introduction section.
-stop of traffic when final quota is reached is Covered
- redirection when final quota is reached is Covered.
Clause 6.5.4
Quota consumption time

Covered: can be realised with URR functions listed in Introduction section.
QCT is Covered see introduction.
Clause 6.5.5
Service termination

Covered: can be realised with URR functions listed in Introduction section.
The service can be terminated at any time which triggers an immediate report.
Clause 6.5.6
Envelope reporting

Covered: can be realised with URR functions listed in Introduction section and and if the mechanism described in the discussion paper S5C-170008 is incorporated in TS 29.244. 
6.5.7
Combinational quota

Covered: can be realised with URR functions listed in Introduction section and and if the mechanism described in the discussion paper S5C-170008 is incorporated in TS 29.244.
.
Clause 6.5.8
Online control of offline charging information 

Covered: can be realised with URR functions listed in Introduction section.

Conclusion:

Charging procedures in TS 32.251/32.299 are covered completely if the CR on envelop reporting to TS29.244 is agreed. 

