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[bookmark: _Toc27579434][bookmark: _Toc58598724][bookmark: _Toc36045373][bookmark: _Toc44664217][bookmark: _Toc138243922][bookmark: _Toc36112472][bookmark: _Toc51859569][bookmark: _Toc36049253][bookmark: _Toc44928674][bookmark: _Toc20205459][bookmark: _Toc44928864]5.1.1	General
The charging functions specified for the 5G data connectivity charging:
-	PDU session in SMF, refer to TS 23.501 [200];
-	service data flows, within PDU session, refer to TS 23.503 [202]. 
-	QoS flows within PDU session refer to TS 23.501 [200] and TS 23.503 [202].  
-	MBS session in MB-SMF, refer to TS 23.247 [x].
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[bookmark: _Toc44928865][bookmark: _Toc138243923][bookmark: _Toc36112473][bookmark: _Toc20205460][bookmark: _Toc27579435][bookmark: _Toc36049254][bookmark: _Toc36045374][bookmark: _Toc51859570][bookmark: _Toc44664218][bookmark: _Toc58598725][bookmark: _Toc44928675]5.1.2	Requirements 
The following are high-level charging requirements specific to the packet domain, derived from the requirements in TS 22.115 [101], TS 22.261 [102], TS 23.501 [200], TS 23.502 [201] and TS 23.503 [202].
-	The SMF shall support converged online and offline charging.
-	The SMF may support offline only charging.
-	The SMF shall support PDU session charging using service based interface.
-	The SMF shall support network slice instance charging.
-	The SMF shall collect charging information per PDU session for UEs served under 3GPP access and non-3GPP access (untrusted non-3GPP access, trusted non-3GPP access and wireline).
-	Every PDU session shall be assigned a unique identity number for billing purposes per PLMN. (i.e. the Charging Id).
-	Data volumes on both the uplink and downlink directions shall be counted separately. The data volumes shall reflect the data as delivered to and forwarded from the user.
-	The charging mechanisms shall provide the date and time information when the PDU session starts.
-	The SMF shall be capable of handling the Charging Characteristics. Charging Characteristics can be specific to a subscription or subscribed DNN. 
-	The SMF may be capable of identifying data volumes, elapsed time or events for individual service data flows (flow based charging). One PCC rule identifies one service data flow.
-	SMF shall allow reporting of the service or the detected application usage per rating group or per combination of the rating group and service id. This reporting level can be activated per PCC rule.
-	The quota management shall be per rating group per PDU session.
-	If there are multiple UPFs for one PDU session, the quota management may be one for all UPFs or separate per UPF and the usage and charging information reporting per UPF.
-	The SMF shall support charging for PDU Session types of IP, Ethernet and Unstructured. 
-	In Home Routed scenario, the SMF shall collect charging information per PDU session and, based on Home Operator policy and agreement between Home and Visit Operators, shall be able to collect charging information per Qos Flow for in-bound and out-bound roamers in Home Routed scenario. 
-	In Local breakout scenarios, the SMF in VPLMN shall collect charging information per QoS flow and, based on Visited Operator policy and agreement between Home and Visit Operator, may be able to collect charging information per service data flow for roamers in the LBO scenario.
-	For interworking between 5GS and EPC, the dedicated PGW-C + SMF shall collect charging information using the same mechanisms as the SMF. 
-	The SMF shall support PDU session charging when the PDU session is served by both I-SMF and SMF.
-	The SMF shall support charging for MA PDU Connectivity Service over 3GPP access and non-3GPP access.
-	The SMF in VPLMN and in HPLMN shall support charging for MA PDU Connectivity Service in roaming Home Routed scenario with UE registered to the same VPLMN for 3GPP access and non-3GPP access.  
  -	The SMF in HPLMN shall support charging for MA PDU Connectivity Service in roaming Home Routed scenario with UE registered in different PLMNs. 
-	The SMF shall support the charging of redundant transmission for high reliability communication.
-	The SMF shall support the charging of 5G LAN VN group communication.
-	The SMF shall support the charging of 5GS CIoT.
-	The SMF shall support PDU session charging of 5G multicast services.
-	The MB-SMF shall support MBS session charging using service based interface.
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[bookmark: _Toc36112474][bookmark: _Toc44928676][bookmark: _Toc58598726][bookmark: _Toc51859571][bookmark: _Toc36049255][bookmark: _Toc138243924][bookmark: _Toc44664219][bookmark: _Toc36045375][bookmark: _Toc27579436][bookmark: _Toc44928866][bookmark: _Toc20205461]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 by rating group or combination of the rating group and service id.
Within the PDU session for local traffic offload scenarios with I-SMF insertion, the SMF shall collect the charging information for service data flows per I-SMF and categorized by rating group or combination of the rating group and service id.
Editor's note:	To have I-UPF as well as PSA2 UPF for the I-SMF controlled UPF is FFS.
The user can be identified by a Generic Public Subscription Identifier (GPSI) and/or a 5G Subscription Permanent Identifier (SUPI). For wireline access, SUPI may be used to identify subscriber via wireline network as specified in clause 5.9.2 of TS 23.501 [200]. 
For MBS session, the MB-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 transmitted categorized with QoS;
-	usage duration: duration of MBS session is counted as the time interval from MBS session establishment to MBS session deletion;
-	source: the charging information shall provide the source specific IP multicast address for multicast MBS session, or IP multicast address for data distribution for broadcast MBS session;
-	service area: the charging information shall describe area over which the MBS session data is distributed (i.e. Cell ID list or TAI list). 
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