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[bookmark: _Toc20233283][bookmark: _Toc28026863][bookmark: _Toc36116698][bookmark: _Toc44682882][bookmark: _Toc51926733][bookmark: _Toc59009644]
5.1.4	Charging Identifier
Charging identifier is created to allow correlation of charging information.
[bookmark: _Hlk128638885]For the SMF the charging identifier is assigned per PDU session including the case of I-SMF insertion. At each PDU session establishment, i.e., assignment of a new PDU session id, a new PDU session specific SMF Charging Identifier is generated at the first SMF that processes the PDU session initiating request. The SMF Charging Identifier shall be unique within the SMF (that means that the charging identifier is unique within the SMF set if SMF set is used) which assigned it and is then used in all subsequent messages for that PDU session. The Charging Identifier shall be used throughout the PDU session’s lifetime once assigned. In case of inter-system changes or handovers of PDU session, the Charging Identifier is preserved as long aswhile the PDU session Identifier is preserved.
For EPS handover 5GS in Home routed scenario, the Charging Identifier for the EPS PDN connection will be generated by PGW-C+SMF in HPLMN and transferred to the SMF in VPLMN, if the V-SMF has already generated the Charging Identifier, the value shall be replaced by a home provided Charging IdentifierHome Provided Charging Id generated by H-SMF.
For 5GS interworking with EPS, an "EPS bearer Charging IdentifierCharging Id" is assigned by the PGW-C+SMF to each dedicated EPS bearer The "EPS default bearer Charging IdentifierCharging Id" is the Charging Identifier"Charging Id" assigned to the  defaultthe default bearer of PDU connection.
For mobility from HPLMN with I-SMF to VPLMN in Home routed scenario, the charging identifierCharging Identifier for the PDU session will be generated by SMF in HPLMN and transferred to the SMF in VPLMN, if the V-SMF has already generated the a Charging Identifier, the value shall be replaced by a home provided Charging IdentifierHome Provided Charging Id generated by H-SMF.
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[bookmark: _Toc20205466][bookmark: _Toc27579441][bookmark: _Toc36045381][bookmark: _Toc36049261][bookmark: _Toc36112480][bookmark: _Toc44664225][bookmark: _Toc44928682][bookmark: _Toc44928872][bookmark: _Toc51859577][bookmark: _Toc58598732][bookmark: _Toc105681171]5.1.6	Session and Service Continuity modes 
For any scenario of SSC modes specified in TS 23.501 [200], one Charging Identifiercharging Id shall correspond to a single PDU session ID.
As a resultresult, from such SSC mode, a new Charging Identifiercharging Id is generated by the SMF for the new PDU session Id, and the charging session associated to the old PDU session Id is released.
This behaviour applies to the following scenario:
-	 PDU session anchor UPF relocation, in SSC mode 2;
-	 PDU session anchor UPF relocation in SSC mode 3 with multiple PDU Sessions.  
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[bookmark: _Toc20205470][bookmark: _Toc27579445][bookmark: _Toc36045385][bookmark: _Toc36049265][bookmark: _Toc36112484][bookmark: _Toc44664229][bookmark: _Toc44928686][bookmark: _Toc44928876][bookmark: _Toc51859581][bookmark: _Toc58598736][bookmark: _Toc105681175]5.1.9.1	General
In home routed scenario, based on roaming agreements between the V-PLMN and the H-PLMN, for each UE roaming in VPLMN:
-	The SMF in VPLMN (V-SMF) shall be able to collect charging information per QoS Flow within a PDU session when UE is determined as an in-bound roamer, for CDR generation in VPLMN. 
-	The SMF in HPLMN (H-SMF) shall be able to collect charging information per QoS Flow within a PDU session when UE is determined as an out-bound roamer, for CDR generation in HPLMN.
In home routed scenario, this charging information collection mechanism is achieved under Roaming QoS flow Based Charging (QBC) performed by each PLMN, based on a set of charging parameters exchanged between the V-SMF and the H-SMF on a per PDU session basis.
In home routed scenario, the main parameters exchanged at PDU session establishment are:
[bookmark: _Hlk128639535]-	The Charging IdentifierCharging Id assigned by the V-SMF and transferred to the H-SMF in the HPLMN.
-	Optionally, the "Roaming Charging Profile" negotiated between the VPLMN and the HPLMN. 
In home routed scenario, the parameters exchanged during the PDU session handover from EPS to 5GS:
-	The Home Provided Charging Idhome provided Charging Identifier which includes the Charging IdentifierCharging Id assigned by the H-SMF to the original PDU session over EPS and transferred by the H-SMF to the V-SMF. This Home Provided Charging Idhome provided Charging Identifier shall be used by the V-SMF to replace the existing Charging IdentifierCharging Id previously generated by V-SMF.
-	Optionally, the "Roaming Charging Profile" negotiated between the VPLMN and the HPLMN on 5GS side.
In roaming home routed PDU session, upon V-SMF change:
-	intra-PLMN V-SMF change: Charging IdentifierCharging Id, "Roaming Charging Profile" and optionally CHF address (optional) are transferred from the old V-SMF to the new V-SMF.
NOTE: how the new V-SMF selects the V-CHF is operator specific.
-	inter-PLMN V-SMF change: Charging IdentifierThe Charging Id is transferred from the old V-SMF to the new V-SMF.
-	The "Roaming Charging Profile" is optionally exchanged between the new V-SMF and the H-SMF as for a PDU session establishment.
In local breakout scenario, based on roaming agreements between the V-PLMN and the H-PLMN, for each UE roaming in VPLMN:
-	The SMF in VPLMN (V-SMF) shall be able to collect charging information within a PDU session when UE is determined as a roamer: 
-	per QoS flow for CDR generation by V-CHF in VPLMN and CDR generation by H-CHF in HPLMN; 
-	per service data flow for converged charging, based on PCC rules from V-PCF which uses locally configured policies according to the roaming agreement with the HPLMN operator, when applicable: 
-	with or without quota management to H-CHF in HPLMN;
-	without quota management to V-CHF in VPLMN.
-	The SMF in VPLMN (V-SMF) shall be able to determine applicable combinations based on operator policy.
In local breakout scenario, the main parameters exchanged at PDU session establishment are:
-	The Charging IdentifierCharging Id assigned by the V-SMF and reported to the V-CHF and H-CHF.
-	Optionally, for QBC, the "Roaming Charging Profile" is used for the set of triggers, associated category, and trigger thresholds and negotiated between the VPLMN and the HPLMN
In roaming Home routed PDU session, when ana UE moves from HPLMN with I-SMF insertion to a VPLMN:
-	The Home Provided Charging Id which includes the Charging Idhome provided Charging Identifier assigned by the H-SMF to the original PDU session and transferred by the H-SMF to the V-SMF. This Home Provided Charging Idhome provided Charging Identifier shall be used by the V-SMF to replace the existing Charging IdentifierCharging Id previously generated by V-SMF.
-	Optionally, the "Roaming Charging Profile" negotiated between the VPLMN and the HPLMN.
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5.2.1.1	General
Converged charging may be performed by the SMF interacting with CHF using Nchf specified in TS 32.290 [57] and TS 32.291 [58]. In order to provide the data required for the management activities outlined in TS 32.240 [1] (Credit-Control, accounting, billing, statistics etc.), the SMF shall be able to perform converged charging for each of the following:
-	Charging data related to PDU session;
-	Charging data related to service data flows within the PDU session.
Converged charging includes quota management and usage reporting. 
The SMF shall be able to report charging events to CDF for CDR generation.
The SMF shall be able to perform convergent charging by interacting with CHF, for charging data related to PDU sessions. The Charging Data Request and Charging Data Response are exchanged between the SMF and the CHF, based on SCUR scenarios specified in TS 32.290 [57]. The Charging Data Request is issued by the SMF towards the CHF when certain conditions (chargeable events) are met.
The quota management is always per rating group, reporting level can be either per rating group or per combination of the rating group and service id, which is defined per PCC rule.
Converged charging uses centralized or decentralized unit determination and centralized rating scenarios for session based convergent charging specified in TS 32.290 [57].
The charging information collected per PDU session includes the network slice instance the PDU session belongs to. 
The contents and purpose of each charging event that triggers interaction with CHF, as well as the chargeable events that trigger them, are described in the following sub-clauses.
The SMF initiates a charging session with Charging Data Request/Response [Initial], updates the charging session with Charging Data Request/Response [Update], and terminates the charging session with Charging Data Request/Response [Termination].
A detailed formal description of the converged charging parameters defined in the present document is to be found in TS 32.291 [58].
A detailed formal description of the CDR parameters defined in the present document is to be found in TS 32.298 [51].
In order to avoid a charging session remaining inactive for a long period of time, upon expiry of the Unit Count Inactivity Timer, the charging session may be terminated by the SMF sending Charging Data Request [Termination], indicating the PDU session shall continue and the CHF can expect a later Charging Data Request [Initial] request for the same PDU session with the original Charging IDCharging Identifier and new session identifier.  TheThe SMF may send its locally configured value of the Unit Count Inactivity Timer to the CHF. The CHF may respond with a new Unit Count Inactivity Timer for use in the SMF. Whether the CHF may respond with a value of the Unit Count Inactivity Timer, independent of if the CHF has received one previously from the SMF, is vendor specific
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[bookmark: _Toc20205491][bookmark: _Toc27579468][bookmark: _Toc36045411][bookmark: _Toc36049291][bookmark: _Toc36112510][bookmark: _Toc44664255][bookmark: _Toc44928712][bookmark: _Toc44928902][bookmark: _Toc51859607][bookmark: _Toc58598762][bookmark: _Toc105681215]5.2.2.2.2	PDU session establishment
The following figure 5.2.2.2.2-1 describes a PDU session establishment charging, based on figure 4.3.2.2.1.1 TS 23.502 [202] description:  


Figure 5.2.2.2.2-1: PDU session establishment
8. The SMF selects an SSC mode for the PDU Session and also selects one or more UPFs.
9. The SMF may perform a Session Management Policy Modification procedure to report some event to the PCF that has previously subscribed.
9ch-a.The SMF creates a Charging IdCharging Identifier for the PDU session, and sends Charging Data Request[initial] to CHF for authorization for the subscriber to start the PDU session which is triggered by start of PDU session charging event (The SMF may include 5GS CIoT optimizations information, see TS TS 23.502 [201]).
9ch-b. The CHF opens CDR for this PDU session.
9ch-c. The CHF acknowledges by sending Charging Data Response[Initial] to the SMF.
15.	AMF to SMF: SM Request (N2 SM information).
[16a-b]. N4 session Modification.
16ch-a. This step may occur in case "start of service data flow" needs quota from CHF, for the SMF to request quota.   
16ch-b. The CHF updates CDR for this PDU session.
16ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the SMF.
NOTE 1: The steps from 16ch-a to 16ch-c for quota request from CHF are not applicable for offline only charging.
17.	SM Request with PDU session Update Response to AMF.
18. SMF sends SM Context Status Notify to AMF.
19.	In case of PDU Type IPv6, IPv6 Address Configuration.
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[bookmark: _Toc20205497][bookmark: _Toc27579474][bookmark: _Toc36045417][bookmark: _Toc36049297][bookmark: _Toc36112516][bookmark: _Toc44664261][bookmark: _Toc44928718][bookmark: _Toc44928908][bookmark: _Toc51859613][bookmark: _Toc58598768][bookmark: _Toc105681223]5.2.2.4.2	PDU session Charging SSC Mode 2 
The following figure 5.2.2.4.2.1 describes a PDU session anchor relocation in SSC mode 2 charging, based on figure 4.3.5.1.1 TS 23.502 [201] description:  



Figure 5.2.2.4.2.1: PDU session anchor relocation in SSC mode 2 with single PDU session anchor
Ongoing charging session associated with the established PDU session (UPF1) 
2.	PDU session release procedure (UPF1). 
2ch-a. The SMF1 sends Charging Data Request[Termination] to the CHF for terminating the charging associated with old PDU session in UPF1.
2ch-b. The CHF closes the CDR for old PDU session in UPF1.
2ch-c. The CHF acknowledges by sending Charging Data Response[Termination] to the SMF1.
3.	PDU session establishment procedure (UPF2).
3ch-a. The SMF2 creates a Charging Id Charging Identifier for new PDU session ID in UPF2 and sends Charging Data Request[initial] to CHF for authorization for the subscriber to start the new PDU session which is triggered by start of PDU session charging event.
3ch-b. The CHF opens CDR for new PDU session in UPF2.
3ch-c. The CHF acknowledges by sending Charging Data Response[initial] to the SMF2.
NOTE: If the same SMF1 is re-selected is step 3, the same steps 3ch-a to b apply to SMF1   
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[bookmark: _Toc20205500][bookmark: _Toc27579477][bookmark: _Toc36045420][bookmark: _Toc36049300][bookmark: _Toc36112519][bookmark: _Toc44664264][bookmark: _Toc44928721][bookmark: _Toc44928911][bookmark: _Toc51859616][bookmark: _Toc58598771][bookmark: _Toc105681226]5.2.2.5.2	PDU session Charging SSC Mode 3 
The following figure 5.2.2.5.2.1 describes a PDU session anchor relocation in SSC with mode 3 multiple PDU sessions and SMF reallocation, based on figure 4.3.5.2.1 TS 23.502 [201] description: 



Figure 5.2.2.5.2.1: PDU session anchor relocation in SSC mode 3 with multiple PDU sessions – SMF reallocation
Ongoing charging interaction associated with the established PDU session (with UPF1). 
4. UE initiates PDU session establishment procedure with UPF2..UPF2.
4ch-a. The SMF2 creates a Charging Id Charging Identifier for new PDU session ID with UPF2 and sends Charging Data Request[initial] to CHF for authorization for the subscriber to start the new PDU session (with UPF2) which is triggered by start of PDU session charging event.
4ch-b. The CHF opens CDR for new PDU session in UPF2.
4ch-c. The CHF acknowledges by sending Charging Data Response[initial] to the SMF2.
6. Old PDU session for UPF1 release.
6ch-a. The SMF1 sends Charging Data Request[Termination] to the CHF for terminating the charging associated with old PDU session in UPF1.
6ch-b. The CHF closes the CDR for old PDU session in UPF1.
6ch-c. The CHF acknowledges by sending Charging Data Response[Termination] to the SMF1.
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[bookmark: _Toc20205510][bookmark: _Toc27579487][bookmark: _Toc36045430][bookmark: _Toc36049310][bookmark: _Toc36112529][bookmark: _Toc44664274][bookmark: _Toc44928731][bookmark: _Toc44928921][bookmark: _Toc51859626][bookmark: _Toc58598781][bookmark: _Toc105681236]5.2.2.11.2	5GS to EPS handover using N26 interface
The following figure 5.2.2.11.2.1 describes the handover from 5GS to EPS when N26 is supported, based on figure 4.11.1.2.1.1 TS 23.502 [201] description: 


Figure 5.2.2.11.2.1: 5GS to EPS handover using N26
0.	A PDU session is established in 5GS with multiple QoS Flows. A Charging Identifier"Charging Id" was assigned to the PDU session.
0ch. A charging session between the PGW-C+SMF and CHF exists for this PDU session. 
10c. PDU session update response to AMF.
10ch-a. This step occurs if steps 10a-c occurred. All counts are closed and a Charging Data Request [Update] is sent to CHF, if required by "Handover start" trigger. New counts and time stamps for all active service data flows are started in the PGW-C+SMF. 
10ch-b. The CHF updates CDR for this PDU session.
10ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF.
16.	User Plane path switch for the default bearer and the dedicated GBR bearers between the UE and PGW-U+UPF via SGW. The Charging Identifier"Charging Id" assigned to the PDN connection is supplied as the Charging Identifier"Charging Id" for the default bearer. The "EPS bearer Charging IdentifierCharging Id" assigned to the dedicated EPS bearer(s), is supplied as the Charging Identifier"Charging Id" for that dedicated EPS bearer.
16ch-a. All counts are closed and a Charging Data Request [Update] is sent to CHF, if required by "RAT type change" trigger. New counts and time stamps for all active service data flows are started in the PGW-C+SMF (The PGW-C+SMF may include APN Rate Control Change, see TS 23.502 [201]).
16ch-b. The CHF updates CDR.
16ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF. 
19.	 Dedicated bearer activation procedure for non-GBR QoS flows initiated by PGW-C+SMF.
19ch. Needed counts are started on start of service data flows of corresponding non-GBR Qos QoS Flows.
[bookmark: _Toc20205511][bookmark: _Toc27579488][bookmark: _Toc36045431][bookmark: _Toc36049311][bookmark: _Toc36112530][bookmark: _Toc44664275][bookmark: _Toc44928732][bookmark: _Toc44928922][bookmark: _Toc51859627][bookmark: _Toc58598782][bookmark: _Toc105681237]
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5.2.2.11.3	EPS to 5GS handover using N26 interface
The following figures 5.2.2.11.3.1 and 5.2.2.11.3.2 describe the handover from EPS to 5GS when N26 is supported, based on figures 4.11.1.2.2.2.1 and 4.11.1.2.2.3.1 TS 23.502 [201] description: 


Figure 5.2.2.11.3.1: EPS to 5GS handover using N26 - preparation
0.	If the UE supports 5G and the  PDN connection is not restricted to interworking with 5GS by user subscription, the PGW-C+SMF is aware that 5GS interworking is supported. A PDN connection is established in EPC with default bearer and dedicated bearers. Association between the EPS bearer and the corresponding 5G QoS Rules is stored by the PGW-C+SMF.
0ch. A charging session between the PGW-C+SMF and CHF exists for this PDN connection with associated to the default bearer and dedicated bearers. The default bearer is assigned with the Charging Identifier"Charging Id" of the PDN connection. The  dedicatedThe dedicated bearers are assigned with the "EPS bearer Charging IdentifierCharging Id". 
As described in clause 4.11.1.2.2 of TS 23.502 [201] the PGW-C+SMF may receive APN Rate Control Status enabled during interworking with EPC for this PDN connection, the PGW-C+SMF interacts with CHF as following:
13ch-a. All counts are closed and a Charging Data Request [Update] is sent to CHF, if required by "RAT type change" trigger. The APN Rate Control Change may be provided by PGW-C+SMF in charging information if received. 
13ch-b. The CHF updates CDR for this PDN connection.
13ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF.

Figure 5.2.2.11.3.2: EPS to 5GS handover using N26 - execution
10ch-a. All counts are closed and a Charging Data Request [Update] is sent to CHF, if required by "RAT type change" trigger. New counts and time stamps for all active service data flows are started in the PGW-C+SMF. 
10ch-b. The CHF updates CDR for this PDU session.
10ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF. 
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[bookmark: _Toc20205515][bookmark: _Toc27579492][bookmark: _Toc36045435][bookmark: _Toc36049315][bookmark: _Toc36112534][bookmark: _Toc44664279][bookmark: _Toc44928736][bookmark: _Toc44928926][bookmark: _Toc51859631][bookmark: _Toc58598786][bookmark: _Toc105681241]5.2.2.11.7	EPS to 5GS handover for roaming in Home routed scenario
The following figure 5.2.2.11.7.1 describes the handover from EPS to 5GS for roaming in Home home routed scenario, focusing on the Charging Identifiercharging id  generation mechanism.  


Figure 5.2.2.11.7.1: EPS to 5GS mobility without N26 in Home-Routed Roaming
1.	The UE is attached in EPC and initiates a new PDU connection (IP-CAN session). 
1ch-a. A Charging Data Request [Initial] is sent to CHF via PGW-C+SMF in HPLMN. The Charging Identifiercharging ID included is generated by PGW-C +SMF in HPLMN.
1ch-b. The H-CHF opens a CDR 1ch-c. The H-CHF acknowledges by sending Charging Data Response [Initial] to the PGW-C+SMF. 
2. UE initiates registration procedure to the 5GS and indicates that it is moving from EPC. UE requests PDU Session Establishment.
2ch-a. SMF in VPLMN creates a Charging Identifiercharging ID  (Visited visited created Charging IdentifierCharging Id) for the PDU session and sends the Charging Data Request [Initial] to CHF in VPLMN
2ch-b. The CHF in VPLMN opens a CDR.
2ch-c. The CHF in VPLMN acknowledges by sending Charging Data Response [Initial] to the SMF and optionally supplies a “Roaming Charging Profile” to the V-SMF which override the default one.
 3.3. UPF selection and V-SMF sends the PDU session establishementestablishment request to H-SMF.
3ch-a. A Charging Data Request [Update] is sent to CHF in HPLMN, indicating the "Roaming Charging Profile" received from the VPLMN. The same Charging Identifiercharging ID  in step 1ch-a will be the only one Charging Identifiercharging ID  used for any subsequent charging data request sent from H-SMF to CHF i.e., the Charging Identifiercharging id  generated in PGW-C +SMF in HPLMN.
3ch-b. The CHF in HPLMN updates the CDR.
3ch-c. The CHF in HPLMN acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF and supplies the HPLMN selected "Roaming Charging Profile" to the PGW-C+SMF.
4. H-SMF sends the PDU session establishment response with Charging Identifiercharging Id (Home provided Charging IDhome provided Charging Identifier). 
4ch-a. A Charging Data Request [Update] is sent to CHF in VPLMN, with the "Roaming Charging Profile", Charging Identifiercharging ID (Visited visited created Charging Identifier Charging Id), and home provided Charging IdentifierHome provided Charging ID. 
4ch-b. The CHF updates the CDR.
4ch-c. The CHF acknowledges by sending Charging Data Response [Update].
NOTE: Void 
In subsequent charging data request sent from V-SMF to V-CHF, the Charging Identifiercharging ID Information element has the value of Home home provided Charging Identifiercharging ID, and the Home home provided Charging Identifiercharging ID Information element is not provided
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[bookmark: _Toc27579505][bookmark: _Toc36045448][bookmark: _Toc36049328][bookmark: _Toc36112547][bookmark: _Toc44664292][bookmark: _Toc44928749][bookmark: _Toc44928939][bookmark: _Toc51859646][bookmark: _Toc58598801][bookmark: _Toc105681256]5.2.2.14.2	PDU session establishment with I-SMF insertion
The following figure 5.2.2.14.2.1 describes a PDU session establishment charging, for the case where the service area of the selected SMF does not include the location where the UE camps, based on TS 23.502 [201] figure 4.3.2.2.2, where the V-SMF and V-UPF are replaced by I-SMF and I-UPF, and H-SMF and H-UPF are replaced by SMF and UPF (PSA) respectively:  



Figure 5.2.2.14.2.1: UE-requested PDU Session Establishment with I-SMF insertion
2. The AMF selects SMF and I-SMF upon SMF serving area cannot cover UE location. 
5a. I-SMF selects one or more UPFs.
11. The SMF may perform a Session Management Policy Modification procedure to report some event to the PCF that has previously subscribed.
11ch-a. The SMF creates a Charging IdCharging Identifier for the PDU session, andsession and sends Charging Data Request [initialInitial] including I-SMF information to CHF for authorization for the subscriber to start the PDU session which is triggered by start of PDU session charging event.
11ch-b. The CHF opens CDR for this PDU session.
11ch-c. The CHF acknowledges by sending Charging Data Response [Initial] to the SMF.
14.	AMF to SMF: SM Request (N2 SM information).
[19a-b]. N4 session Modification.
19c, I-SMF notify SMF on N4 information with Traffic usage reporting. 
19ch-a. This step may occur in case "start of service data flow" needs quota from CHF, for the SMF to request quota for both own and I-SMF usage.
19ch-b. The CHF updates CDR for this PDU session.
19ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the SMF.
NOTE 1: The steps from 19ch-a to 19ch-c for quota request from CHF are not applicable for offline only charging.
20.	SM Request with PDU session Update Response to AMF.
21. SMF sends SM Context Status Notify to AMF.
22.	In case of PDU Type IPv6, IPv6 Address Configuration.
NOTE 2:	I-SMF controlling both I-UPF and PSA2 UPF upon local traffic offload scenarios, can enforce usage report and/or quota management for PSA2 UPF. 

	Eleventh change



[bookmark: _Toc36112554][bookmark: _Toc44664299][bookmark: _Toc44928756][bookmark: _Toc44928946][bookmark: _Toc51859653][bookmark: _Toc58598808][bookmark: _Toc105681263]5.2.2.14.9	Roaming Home routed PDU session - inter-PLMN V-SMF change
The following figure 5.2.2.14.9.1 describes the Home Routed PDU Session case in which the UE moves out of V-SMF service area in the serving PLMN to a new PLMN V-SMF service area, based on figure 4.23.4.3-1 of TS 23.502 [201], with I-SMF replaced by V-SMF in I-SMF change scenario:


Figure 5.2.2.14.9.1: Roaming Home routed PDU session inter-PLMN V-SMF change
0ch-a: Ongoing charging session in old VPLMN for UE served by old V-SMF, using "Charging Identifier 1"Charging Id1.
0ch-b: Ongoing charging session for HPLMN for UE served by old V-SMF, using "Charging Identifier 1"Charging Id1.
1-2.	UE moves into a different PLMN, and the new AMF determines the new V-SMF based on service area. 
3- 4b.	SM Context retrieval by new V-SMF from the old V-SMF. The "Charging Identifier 1"Charging Id containing Charging Id1 value is conveyed to the new V-SMF.
4ch-a. The UE is identified as a roamer, the CHF is selected accordingly.
4ch-b. A Charging Data Request [Initial] is sent to new V-CHF, indicating "in-bound roamer", with  and "Charging Identifier 1"charging Id = Charging Id1 received on step 4b.
4ch-c. The new V-CHF opens a CDR (indicating "in-bound roamer").
4ch-d. The new V-CHF acknowledges by sending Charging Data Response [Initial] to new V-SMF and optionally supplies supplies a "Roaming Charging Profilecharging profile" to new V-SMF which overrides the default one. 
5-7c.	Refer steps 5 to 7c in Figure 4.23.4.3-1 of TS 23.502 [201].
7ch-a. A Charging Data Request [Termination] is sent to old V-CHF, with "Charging Identifier 1"charging Id = Charging Id1.
7ch-c. The old V-CHF closes the CDR.
7ch-d. The old V-CHF acknowledges by sending Charging Data Response [Initial] to old V-SMF.
8a.	Nsmf_PDUSession_Update Request from new V-SMF towards the H-SMF with the "Roaming Charging Profile". 
8ach-a. A Charging Data Request [Update] is sent to H-CHF in HPLMN, indicating the V-SMF change and "Roaming Charging Profilecharging profile" received from the VPLMN.
8ach-b. The H-CHF in HPLMN updates the CDR.
8ach-c. The H-CHF in HPLMN acknowledges by sending Charging Data Response [Update] to the H-SMF and supplies the HPLMN selected "Roaming Charging Profile" for this VPLMN.
8c.	Nsmf_PDUSession_Update Response from H-SMF to new V-SMF with the "Roaming Charging Profilecharging profile".  
8cch-a. A Charging Data Request [Update] is sent to V-CHF with charging information received from H-SMF, which includes the HPLMN selected "Roaming Charging Profilecharging profile".
8cch-b. The V-CHF updates the CDR.
8cch-c. The V-CHF acknowledges by sending Charging Data Response [Update] to the V-SMF.
9, 17-21. Refer steps 9 and 17 to 21 in Figure 4.23.4.3-1 of TS 23.502 [201].

	Twelfth change
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The following figure 5.2.2.14.10.1 describes the Home Routed PDU Session case in which the UE moves out of V-SMF service area in the serving PLMN to a new V-SMF service area in the serving PLMN, based on figure 4.23.4.3-1 of TS 23.502 [201], with I-SMF replaced by V-SMF in I-SMF change scenario:



Figure 5.2.2.14.10.1: Roaming Home routed PDU session intra-PLMN V-SMF change
0ch-a and 0ch-b: same as in Figure 5.2.2.14.10.1
1-2.	UE moves out of the old V-SMF service area, and the new AMF determines the new V-SMF service area in the same VPLMN. 
3- 4b.	SM Context retrieval by new V-SMF from the old V-SMF. The "Charging Identifier 1"Charging Id containing Charging Id1 value, the "Home Roaming Charging Profileroaming charging profile", and the V-CHF address, are conveyed to the new V-SMF.
4ch-a. A Charging Data Request [Initial] is sent to V-CHF, indicating "in-bound roamer", with  and "Charging Identifier 1"charging Id (i.e. Charging Id1) received on step 4b.
NOTE: Since the same V-CHF is used, the "Home roaming charging profile"Home Roaming Charging Profile to be used is already known by the V-CHF
4ch-b. The V-CHF opens a CDR (indicating "in-bound roamer").
4ch-c. The V-CHF acknowledges by sending Charging Data Response [Initial] to new V-SMF. 
4ch-d. A Charging Data Request [Termination] is sent to V-CHF, with "Charging Identifier 1"charging Id (i.e. Charging Id1).
4ch-e. The V-CHF closes the CDR.
4ch-f. The V-CHF acknowledges by sending Charging Data Response [Termination] to old V-SMF. 
5-21.	Same steps as in Figure 5.2.2.14.10.1, except the "Roaming Charging Profilecharging profile" is not renegotiated, i.e.i.e., not contained in steps 8a, 8ach-a, 8ach-c, 8c and 8cch-a. 

	Thirteenth change
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The following figure 5.2.2.16.2.1 describes charging when 5G-RG requests a PDU session establishment via W-AGF.

1)	The 5G-RG connects to a W-5GAN and the W-AGF sends an EAP-Request/5G-Start packet over the W-CP connection as described in clause 7.3.1.1 in TS 23.316 [203]. 
2)	The steps are specified as step 2-7 in clause 4.3.2.1 of TS 23.502 [202].
3ch-a. The SMF creates a Charging IdCharging Identifier for the PDU session, andsession and sends Charging Data Request [Initial] to CHF for authorization for the subscriber information via wireline network to start the PDU session which is triggered by start of PDU session charging event.
3ch-b. The CHF opens CDR for this PDU session.
3ch-c. The CHF acknowledges by sending Charging Data Response [Initial] to the SMF.
4)	The steps of PDU session establishment are specified in clause 7.3.1.1 of TS 23.316 [203].

	Fourteenth change
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The following figure 5.2.2.16.3.1 describes charging when FN-RG requests a PDU session establishment via W-AGF. As described in clause 7.3.4 in TS 23.316 [203], after the registration procedure is completed, the W-AGF may establish PDU session(s) on behalf of the FN-RG. 


Figure 5.2.2.16.3.1: charging when FN-RG requests a PDU session establishment via W-AGF
1)	After the registration procedure is completed, the W-AGF may establish PDU session(s) on behalf of the FN-RG as described in clause 7.3.4 in TS 23.316 [203]. 
2)	The steps are specified as step 2-9 in clause 4.3.2.2.1 of TS 23.502 [202].
3ch-a. The SMF creates a Charging IdentifierCharging Id for the PDU session, andsession and sends Charging Data Request [Initial] to CHF for authorization for the subscriber identified under wireline network to start the PDU session which is triggered by start of PDU session charging event.
3ch-b. The CHF opens CDR for this PDU session.
3ch-c. The CHF acknowledges by sending Charging Data Response [Initial] to the SMF.
4)	The steps of PDU session establishment are specified in clause 7.3.4 of TS 23.316 [203].

	Fifteenth change



[bookmark: _Toc105681295]5.2.2.18.2	PDU session establishment
The following figure 5.2.2.18.2-1 describes a PDU session establishment charging, based on figure 4.3.2.2.1-1 UE-requested PDU Session Establishment for non-roaming and roaming with local breakout TS 23.502 [202] description: 


Figure 5.2.2.18.2-1: PDU session establishment
9ch-a. The UE is identified as a roamer (e.g., PLMN ID of the received SUPI is different from VPLMN PLMN ID), the V-CHF and optionally H-CHF are selected accordingly.
9ch-b1. The Charging Data Request [Initial] is sent to V-CHF, for the subscriber triggered by start of PDU session charging event.
9ch-c1. The V-CHF opens a CDR.
9ch-d1. The V-CHF acknowledges by sending Charging Data Response [Initial] to the V-SMF and optionally supplies a "Roaming Charging Profilecharging profile" to the V-SMF (which overrides the default one). 
9ch-b2. If a H-CHF was selected a Charging Data Request [Initial] is sent to H-CHF, with Charging Identifiercharging id, and with or without quota management and optionally including the "Roaming Charging Profilecharging profile". 
9ch-c2. The H-CHF opens a CDR.
9ch-d2. The H-CHF acknowledges by sending Charging Data Response [Initial] to the V-SMF and optionally supplies a "Roaming Charging Profilecharging profile" to the V-SMF.
10ch-a1. The Charging Data Request [Update] is sent to V-CHF with QBC and/or FBC information, when enabled  triggersenabled triggers are met, optionally including the new "Roaming charging profile".Charging Profile"..
10ch-b1. The V-CHF update the CDR.
10ch-c1. The V-CHF acknowledges by sending Charging Data Response [Update] to the V-SMF. 
10ch-a2. If a H-CHF was selected a Charging Data Request [Update] is sent to H-CHF with QBC and/or FBC information, when enabled triggers are met, for FBC it may include a request for quota.
10ch-b2. The H-CHF update the CDR.
10ch-c2. The H-CHF acknowledges by sending Charging Data Response [Update] to the V-SMF.

	Sixteenth change
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PDU session specific charging information used for 5G data connectivity charging is provided within the PDU session charging Information. 
The detailed structure of the PDU Session Charging Information can be found in table 6.2.1.2.1.
Table 6.2.1.2.1: Structure of PDU Session Charging Information
	Information Element
	Category
	Description

	Charging Id
	OM
	This field holds the Charging IdentifierCharging Id for PDU session. The value of Charging Id is the same as that of Home Provided Charging Id in V-SMF only in the home routed roaming scenario for EPS to 5GS interworking and inter-PLMN mobility from HPLMN with I-SMF to VPLMN.

	Home Provided Charging Id
	OC
	This field holds the Charging IdentifierCharging Id generated by H-SMF.ThisH-SMF. This field is only applicable in V-SMF in the home routed roaming scenario for EPS to 5GS interworking and inter-PLMN mobility from HPLMN with I-SMF to VPLMN.

	SMF Charging Id
	OM
	This field holds a string that, be provided from the SMF instead of Charging Id, if supported.

	SMF Home Provided Charging Id
	OM
	This field holds a string that, be provided from the H-SMF instead of Home Provided Charging Id, if supported.

	User Information
	OM
	Group of user information.

	User Identifier
	OC
	This field contains the identification of the user (i.e. GPSI).

	User Equipment Info 
	OC
	This field holds the identification of the terminal (i.e. PEI, MAC Address) 
It is used for identifying the user in case SUPI is not present during emergency service. The detail identification of the wireline access is specified in clause 4.7.7 of TS 23.316 [203].

	unauthenticatedFlag
	OC
	This field indicates the served SUPI is not authenticated.

	Roamer In Out 
	OC
	This field holds an indication if the roamer is in-bound or out-bound. This field is present only if UE is identified as a roamer.

	User Location Info
	OC
	This field indicates details of where the UE is currently located (access-specific user location information).
For MA PDU session, this field holds the user location associated to the 3GPP access

	MA PDU Non 3GPP User Location info
	OC
	This field holds the user location associated to the non 3GPP access for MA PDU session.

	User Location Time
	OC
	This field holds the UTC time at which the UE was last known to be in the location.
For MA PDU session, this field holds the user location time associated to the 3GPP access.

	MA PDU Non 3GPP User Location Time
	OC
	This field holds the user location time associated to the non 3GPP access for MA PDU session.

	UE Time Zone
	OC
	This field holds the Time Zone of where the UE is located, if available where the UE currently resides.

	Presence Reporting Area Information
	OC
	This field contains part of the Presence Reporting Area Information of UE as defined in TS 23.501[200], comprising the Presence Reporting Area identifier(s) and an indication on whether the UE is inside or outside the Presence Reporting Area, if available. 

	PDU Session Information
	OC
	Group of PDU session information.

	PDU Session ID
	M
	This field holds identifier of PDU session.

	Network Slice Instance Identifier 
	OM
	This field holds network slice information the PDU session belongs to.

	PDU Type
	OM
	This field holds the type of PDU session. 

	PDU Address
	OC
	Group of UE IP address. 

	PDU Ipv4 Address
	OC
	This field holds the IP Address of the served SUPI allocated for PDU session, i.e. IPv4 address.

	PDU IPv6 Address with Prefix
	OC
	This field holds the IP Address of the served SUPI allocated for PDU session, i.e. IPv6 prefix.

	PDU Address prefix length
	OC
	PDP/PDN Address prefix length of an IPv6 typed Served PDU Address. The field needs not available for prefix length of 64 bits.


	IPv4 Dynamic Address Flag
	OC
	This field indicates whether served PDP/PDN address for IPv4 is dynamically allocated. This field is missing if address is static.

	IPv6 Dynamic Address Flag
	OC
	This field indicates whether served PDP/PDN address for IPv6 is dynamically allocated. This field is missing if address is static.

	Additional PDU IPv6 prefixes
	OC
	This field holds a list of additional IPv6 prefix allocated for the PDU session, when applicable.

	SSC Mode
	OC
	This field holds SSC mode of PDU session.

	MA PDU session information
	OC
	This field holds information associated to the MA PDU session. 

	MA PDU session indicator
	OC
	This field indicates the PDU session is a MA PDU session requested by the UE or requested by Network modification based ATSSS capabilities provided by the UE and the Network.

	ATSSS capability
	OC
	This field holds the ATSSS capability supported by the MA PDU session

	SUPI PLMN ID
	OC
	This field holds PLMN ID of the SUPI.

	CP CIoT Optimisation indicator  
	OC
	This field holds the indicator whether control plane optimization CIoT for 5GS is used during the PDU session, if this feature is enabled.

	5GS Control Plane Only indicator
	OC
	This field holds the indicator whether the control plane only is used, i.e., the PDU data only transfers to control plane in case of control plane CIoT optimization.

	Small data rate control indicator
	OC
	This field holds the indicator whether the small data rate control for 5GS CIoT is used during the PDU session.

	Serving Network Function ID 
	OC
	This field holds the identity of the serving network function
- AMF identity for the PDU sessions being served by SMF in non-roaming
- V-SMF identity for the home routed roaming
- I-SMF identity for PDU session being served by SMF + I-SMF
- ePDG identity for handover between EPC/ePDG and 5GS
- SGW identity for the EPC/E-UTRAN interworking
In all other cases the identity is implementation specific.

	Serving Network Function Functionality
	M
	This field holds the functionality of the serving network function:
- AMF for the PDU sessions being served by SMF in non-roaming
- SMF for the home routed roaming
- I-SMF for the PDU session being served by SMF + I-SMF
- ePDG for handover between EPC/ePDG and 5GS
     - SGW for EPC/E-UTRAN interworking.

	Serving Network Function Name
	OC
	This field holds the unique identifier of the serving network function instance.

	Serving Network Function Addresses
	OC
	This field holds the IP addresses of the serving network function.

	Serving Network Function FQDN
	OC
	This field holds the FQDN the serving network function. 
When the serving network function is an AMF, this FQDN is the AMF name as defined in clause 5.9.5 of 3GPP TS 23.501 [200]. 

	Serving Network Function PLMN ID
	OC
	This field holds the PLMN ID of the network the Serving Network Function belongs to.

	AMF Identifier
	OC
	This field holds the AMF identifier.

	Serving CN PLMN ID
	OC
	This field holds the serving Core Network Operator PLMN ID selected by the UE if different from SMF PLMN ID.

	RAT Type
	OC
	This field holds the Radio Access Technology (RAT) currently serving the UE.
For MA PDU session, this field holds the Radio Access Technology (RAT) associated to the 3GPP access

	MA PDU Non 3GPP RAT Type
	OC
	This field holds the Radio Access Technology (RAT) serving the UE in non 3GPP access for MA PDU session.

	Data Network Name Identifier
	M
	This field contains the identifier of the DNN the user is connected to.

	DNN Selection Mode
	OC
	This field indicates whether the requested DNN corresponds to an explicitly subscribed DNN or to the usage of a wildcard subscription.

	Authorized QoS Information
	OC
	This field holds the authorized QoS applied to PDU session.

	[bookmark: _Hlk989157]Subscribed QoS Information
	OC
	This field holds the subscribed default QoS for the PDU session.

	Authorized Session-AMBR
	OC
	This field holds the authorized Session-AMBR for the PDU session.

	Subscribed Session-AMBR
	OC
	This field holds the subscribed Session-AMBR for the PDU session.

	PDU session start Time
	OC
	This field holds the timestamp when PDU session starts.

	PDU session stop Time
	OC
	This field holds the timestamp when PDU session terminates.

	Diagnostics
	OC
	This field holds a detailed reason for the release of the PDU session and complements the "Change Condition" information.

	Enhanced Diagnostics
	OC
	This field holds a more detailed reason for the release of the PDU session, when a set of causes are applicable.

	Charging Characteristics
	OC
	This field holds the Charging Characteristics for this PDU session.

	Charging Characteristics
Selection Mode
	OC
	This field holds information about how the "Charging Characteristics" was selected.  

	3GPP PS Data Off Status
	OC
	This field holds the 3GPP Data off Status when UE's 3GPP Data Off status is Activated or Deactivated.

	Session Stop Indicator
	OC
	This field indicates to the CHF that the PDU session has been terminated.

	Redundant Transmission
Type
	OC
	This field holds the redundant transmission Type.

	PDU Session Pair ID
	OC
	This field holds an identifier that may be used to link two redundant PDU Sessions for dual connectivity based end to end redundant user plane paths type.

	5G LAN Type Service
	OC
	This field holds the 5G LAN Type service information, if present, the 5G LAN Type service is used.

	Internal Group Identifier
	M
	This field holds the identifier of the 5G LAN VN group.

	Unit Count Inactivity Timer
	OC
	This field holds the threshold for the time period when no units has been counted by the SMF. It holds either the value configured in SMF, if it is supported, or the value to be used as received from the CHF. A value of zero indicates that this mechanism shall not be used.
This field is not applicable to QBC.

	RAN Secondary RAT Usage Report
	OC
	This field holds the secondary RAT usage reported from NG-RAN.

	NG RAN Secondary RAT Type
	OC
	This field holds the value of Secondary RAT Type, as provided by the NG-RAN. 

	Qos Flows Usage Reports
	OC
	This field holds a list of containers per QFI with volumes reported, each container is time stamped.

	QoS Flow Id
	OM
	This field holds the QoS flow Identifier (QFI)

	Start Timestamp
	OC
	This field holds the start timestamp of the collected usage.

	End Timestamp
	OC
	This field holds the end timestamp of the collected usage.

	Downlink Volume
	OC
	This field holds the amount of used volume in downlink direction.

	Uplink Volume
	OC
	This field holds the amount of used volume in uplink direction.



	Seventeenth change



6.2.1.3	Definition of PDU Container information
Used Unit Container, described in table 6.1.1.2.1, specific charging information used for 5G data connectivity charging is provided within the PDU Container Information described in table 6.2.1.3.1. 
Table 6.2.1.3.1: Structure of PDU Container Information
	Information Element
	Category
	Description 

	Time of First Usage
	OC
	This field holds the Timestamp when the first transmitted IP packet of the service data flow matching the current used unit container

	Time of Last Usage
	OC
	This field holds the Timestamp when the last transmitted IP packet of the service data flow matching the current used unit container 

	QoS Information
	OC
	This field holds the QoS applied during the service data container interval

	QoS Characteristics
	OC
	This field holds the QoS characteristics applied for QoS information. It is only be used when the non-standardized 5QI is present in QoS information. 

	AF Charging Identifier
	OC
	An A Charging Identifieridentifier, provided from the AF, may be used to correlate the measurement for the Charging key/Service identifier values in this PCC rule with application level reports.

	AF Charging Id String
	OC
	A string that, may be provided from the AF instead of AF Charging Identifier, depending on support.

	User Location Information
	OC
	This field holds the user location during the used unit container interval 

	UE Time Zone
	OC
	This field holds the Time Zone of where the UE is located, during the used unit container interval.

	Presence Reporting Area Information
	OC
	This field holds the Presence Reporting Area Information of UE during the used unit container interval.

	Serving Network Function ID 
	OC
	Serving Network Function identifier.

	RAT Type
	OC
	This field holds the RAT type during the used unit container interval.
For MA PDU session, this field holds the RAT type associated to the access which activated the rating group.  

	Sponsor Identity
	OC
	This field holds the identifier of the sponsor when sponsored data connectivity is used

	Application Service Provider Identity
	OC
	This field holds the identifier of the application service provider that is delivering a service to the end user. 

	Charging Rule Base Name
	OC
	This field holds the reference to group of PCC rules predefined at the SMF

	3GPP PS Data Off Status
	OC
	This field holds the 3GPP Data off Status during the used unit container interval

	MA PDU Steering functionality
	OC
	This field holds the Steering functionality used during the used unit container interval when MA PDU session

	MA PDU Steering mode
	OC
	This field holds the Steering mode used during the used unit container interval when MA PDU session.

	Traffic Forwarding Way
	OC
	This field holds the traffic forwarding way for the 5G VN group communication if present.
If the SMF can distinguish the traffic forwarding way, the SMF reports the volume per traffic forwarding way. If the SMF cannot distinguish, the SMF reports the traffic and the corresponding traffic forwarding way (may be multiple).

	QoS Monitoring Report
	OC
	This field holds the QoS monitoring result (i.e., average packet delay per QoS flow per UE) for the service data flow.



	Eighteenth change



[bookmark: _Toc51859725][bookmark: _Toc58598880][bookmark: _Toc105681350]B.2.2.1.3	QFI Container Information
QFI Container Information specific to 5GC interworking with EPC when UE is connected to P-GW+SMF via EPC is defined in table B.2.2.1.3-1:
Table B.2.2.1.3-1:  QFI Container Information
	Information Element
	Category
	Description 

	QoS Information
	OC 
	Described in table 6.2.1.5.1

	QoS Characteristics
	OC 
	Described in table 6.2.1.5.1

	User Location Information
	OC 
	Described in table 6.2.1.5.1

	Presence Reporting Area Information
	OC 
	Described in table 6.2.1.5.1

	RAT Type
	OC 
	Described in table 6.2.1.5.1

	Report Time
	M 
	Described in table 6.2.1.5.1

	3GPP PS Data Off Status
	OC 
	Described in table 6.2.1.5.1

	EPS bearer Charging Id

	OM
	This field holds the Charging IdentifierCharging Id associated to the bearer the QoS flow is mapped to.

	Diagnostics
	OM
	This field holds a more detailed reason for the release of the IP-CAN bearer, when a single cause is applicable.

	Enhanced Diagnostics
	OC 
	This field holds a more detailed reason for the release of the IP-CAN bearer, when a set of causes is applicable.  



	End of changes
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