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Decision/action requested

This is a pCR to TR 32.255 Clarify per UPF charging information 
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3
Rationale

This pCR proposes to Clarify per UPF charging information:
 -
the charging information and quota management are specified in clause 5.2.1.5 and clause 6.2 

Merged with S5-185243
4
Detailed proposal

The following changes are proposed to be incorporated into TR 32.255 [3]  

	First change


5.1.3
Charging information

Charging information in the 5GC domain network is collected for each UE by the SMFs. PDU session charging allows the SMF to collect and categorize per UE per UPF per PDU session, charging information related to data volumes.

The SMF shall collect the following charging information for converged online and offline charging:

-
usage of the access and core network resources: the charging information shall describe the amount of data delivered to and forwarded from the UE;

-
usage duration: duration of PDU session is counted as the time interval from PDU session establishment to PDU session release;

-
user: the charging information shall provide the actual UE addresses used by the user for the PDU session;

-
data network: the charging information shall describe the data network addresses with a level of accuracy as determined by the DNN;

-
usage of the external data networks: the charging information shall describe the amount of data sent and received to and from the external data network. External networks can be identified by the DNN;

-
start time: identifying the time when the PDU session was started;

-
user location: HPLMN, VPLMN, inside/outside presence reporting area, plus optional higher-accuracy location information. 

The service data flows categorization is achieved by rating group or combination of the rating group and service id: i.e. based on the level of reporting defined per PCC rule, counting per rating group or combination of the rating group and service id. According to TS 23.503 [202], flow based charging shall support different charging models per PCC rule. These charging models may be based on volume, time and/or on number of events matching a specific service data flow template in PCC rule.

For service data flows defined for FBC, the SMF shall collect the following charging information:

-
the information described above for PDU session;

-
the amount of data transmitted in uplink and downlink directions categorized by rating group or combination of the rating group and service id when volume based charging applies;

-
the duration of service data flows is counted and categorized by rating group or combination of the rating group and service id when time based charging applies;
-
the number of events and corresponding time stamps categorized by rating group or combination of the rating group and service id when event based charging applies. 
Within the PDU session the SMF shall collect the charging information for service data flows per UPF, categorized with rating group or combination of the rating group and service id.

The user can be identified by a Generic Public Subscription Identifier (GPSI) and/or a 5G Subscription Permanent Identifier (SUPI).


	Next change


5.2.1.5
SSC Mode and Triggers 

In case of SSC Mode1, the chargeable events are Change of charging condition in the SMF.

In case of SSC Mode2 and SSC Mode3 PDU session Anchor with multiple PDU sessions, the chargeable events are Start of PDU session and End of PDU session.
There are two cases related to quota management when multiple UPFs are involved, and per Operator's policy the traffic is counted in more than one UPF :

-
Quota shared by UPFs means that SMF manages the shared quota consumption per RG for multiple UPFs and reports the total quota consumed to CHF;

-
Quota granted for each UPF means that the CHF manages the quota granted for each UPF and SMF manages and reports the quota consumption per UPF.
For configurations involving multiple UPFs and Operator's policy is to count the traffic in a single UPF (e.g. BP), the quota is granted to the SMF for this single UPF per RG for the whole traffic.     
The following scenarios describe configurations in which the traffic is counted in more than one UPF:
In case of SSC mode 3 PDU Session Anchor with IPv6 Multi-homed PDU Session, 

-
The addition of UPF2 and BP (Change the part of traffic from UPF1 to UPF2):
-
if quota granted for each UPF, SMF triggers the chargeable event of Start of SDF for UPF2 to request the quota;

-
if quota shared by UPFs, SMF requests UPF1 report usage of quota, caches the usage from UPF1 and re-allocates the remaining quota to UPF2 and UPF1(if needed). When the granted quota from CHF is used up, the SMF reports total usage of quota to CHF.

-
The removal of UPF1 and BP:

-
In case the quota management and quota granted for each UPF, UPF1 reports final counts to SMF, SMF triggers the chargeable event of Remove the UPF to report final counts from UPF1;

-
In case the quota management and quota shared by UPFs, UPF1 report final counts to SMF, SMF caches the final count from UPF1. SMF sends counts from UPF1 and UPF2 to the CHF together in next Charging Data Request.

-
In case without the quota management, UPF1 report final count to SMF, SMF caches the final count from UPF1 and sends counts from UPF1 and UPF2 to the CHF together in next a Charging Data Request.
In case of Addition of additional PDU Session Anchor and Branching Point or UL CL:
-
The addition of UPF2 and BP (Change the part of traffic from UPF1 to UPF2):
-
if quota granted for each UPF, SMF triggers the chargeable event of Start of SDF for UPF2 to request the quota for Rating group;

-
if quota shared by UPFs, SMF indicates UPF1 report usage of quota, caches the usage from UPF1 and re-allocates the remain quota to UPF2 and UPF1(if needed). When the granted quota from CHF is used up, the SMF reports total usage of quota to CHF.

In case of Removal of additional PDU Session Anchor and Branching Point or UL CL:
-
The removal of UPF1 and BP (Change traffic from UPF1 to UPF2): 

-
In case the quota management and quota granted for each UPF, UPF1 report final counts to SMF, SMF triggers chargeable event of Remove the UPF to report final counts from UPF1;
-
In case the quota management and quota shared by UPFs, UPF1 report final counts to SMF, SMF caches the final count from UPF1 and re-allocates the remain quota to UPF2. SMF sends counts from UPF1 and UPF2 to the CHF together in next a Charging Data Request.

-
In case without the quota management, UPF1 report final count to SMF, SMF caches the final count from UPF1 and sends counts from UPF1 and UPF2 to the CHF together in next a Charging Data Request.
In case of Change of additional PDU Session Anchor for IPv6 multi-homing or UL CL and Simultaneous change of Branching Point or UL CL and additional PSA for a PDU Session.
-
The addition of UPF2 (Change the part of traffic from UPF1 to UPF2):

-
if quota granted for each UPF, SMF triggers the chargeable event of Start of SDF for UPF2 to request the quota for Rating group;

-
if quota shared by UPFs, SMF indicates UPF1 report usage of quota, caches the usage from UPF1 and re-allocates the remain quota to UPF2 and UPF1(if needed). When the granted quota from CHF is used up, the SMF reports total usage of quota to CHF.

-
The removal of UPF1:

-
In case the quota management and quota granted for each UPF, UPF1 report final counts to SMF, SMF triggers chargeable event of Remove the UPF to report final counts from UPF1.
-
In case the quota management and quota shared by UPFs, UPF1 report final counts to SMF, SMF caches the final count from UPF1 and re-allocates the remain quota to UPF2. SMF sends counts from UPF1 and UPF2 to the CHF together in next Charging Data Request.

-
In case without the quota management, UPF1 report final count to SMF, SMF caches the final count from UPF1 and sends counts from UPF1 and UPF2 to the CHF together in next a Charging Data Request.

	End of change


