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[bookmark: _Toc138245734]5.2.2.5.1	General
In roaming, for registration management charging, the AMF in VPLMN:
-	may support PEC, IEC or ECUR scenario with H-CHF in HPLMN;
-	shall support PEC scenario with V-CHF. in VPLMN.
[bookmark: _Toc138245735]-	may support IEC or ECUR scenario with V-CHF.
-	may support PEC, IEC or ECUR scenario with H-CHF.
In roaming, for registration management charging, the V-CHF:
-	may support PEC, IEC or ECUR scenario with H-CHF.
The architecture in figure 4.2.2.2 is applicable for flows in figures 5.2.2.5.2.1, 5.2.2.5.3.1, and 5.2.2.5.4.1, and architecture in figure 4.2.2.x is applicable for flows in figures 5.2.2.5.x1.1, 5.2.2.5.x2.1, 5.2.2.5.x3.1, and 5.2.2.5.x4.1
	Second change



5.2.2.5.2	Registration - PEC to HPLMN and AMF to H-CHF and V-CHF 
The following figure 5.2.2.5.2.1 describes a Registration charging message flow in PEC to HPLMN scenario for roaming, based on figure 4.2.2.2.2-1 of TS 23.502 [201], where the AMF interacts with H-CHF and V-CHF.TS 23.502 [202] description 


Figure 5.2.2.5.2.1: Roaming Registration – PEC to HPLMN and AMF to H-CHF and V-CHF

1-20a.	Registration procedure initiated by UE per steps 1 to 20a of figure 4.2.2.2.2-1 of TS 23.502 [201]TS 23.502, with PCF, AUSF and UDM in HPLMN.
21.	Upon successful procedure, Registration Accept sent to the UE.
21ch-a. Upon Registration completed trigger, the AMF in VPLMN may send Charging Data Request [Event] to H-CHF for the UE successful registration, indicating "roamer out".
21ch-b. The H-CHF creates the CDR for this registration.
21ch-c. The H-CHF acknowledges by sending Charging Data Response [Event] to the AMF in VPLMN.
21ch-d. The AMF in VPLMN sends Charging Data Request [Event] to the V-CHF for the UE successful registration, indicating "roamer in".
21ch-e. The V-CHF creates the CDR for this registration.
21ch-f. The V-CHF acknowledges by sending Charging Data Response [Event] to the AMF in VPLMN.
[bookmark: _Toc138245736]21b-24.	Registration procedure continues as per steps 21b to 24 of figure 4.2.2.2.2-1 of TS 23.502 [201].

	Third change



5.2.2.5.3	Registration – IEC to HPLMN and AMF to H-CHF and V-CHF
The following figure 5.2.2.5.3.1 describes a Registration charging message flows in IEC to HPLMN scenario for roaming, based on the clause 5.2.2.2.2, where the AMF interacts with H-CHF and V-CHF. Registration description:  


Figure 5.2.2.5.3.1: Roaming Registration – IEC to HPLMN and AMF to H-CHF and V-CHF
1-16.	Registration procedure initiated by UE per steps 1 to 16 of figure 4.2.2.2.2-1 of TS 23.502 [201]TS 23.502, with PCF, AUSF and UDM in HPLMN.
16ch-a. Upon Registration checked trigger, the AMF in VPLMN sends Charging Data Request [Event] to H-CHF for the UE registration to be granted authorization, rated and accounted, indicating "roamer out". 
16ch-b. Accounting and Rating control by the H-CHF for the registration and CDR creation.
16ch-c. The H-CHF acknowledges by sending Charging Data Response [Event] to the AMF in VPLMN, granting authorization to the registration.
21ch-a. Upon Registration completed trigger, the AMF in VPLMN sends Charging Data Request [Event] to V-CHF for the UE successful registration, indicating "roamer in".
21ch-b. The V-CHF creates the CDR for this registration.
21ch-c. The V-CHF acknowledges by sending Charging Data Response [Event] to the AMF in VPLMN.
17 to 24. Same steps as in Figure 5.2.2.2.2.1.  
[bookmark: _Toc138245737]
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5.2.2.5.4	Registration – ECUR to HPLMN and AMF to H-CHF and V-CHF
The following figure 5.2.2.5.4.1 describes a Registration charging message flows in ECUR to HPLMN scenario for roaming, based on the clause 5.2.2.2.2, where the AMF interacts with H-CHF and V-CHF. Registration description:  


Figure 5.2.2.5.4.1: Roaming Registration – ECUR to HPLMN and AMF to H-CHF and V-CHF
1-16.	Registration procedure initiated by UE per steps 1 to 16 of figure 4.2.2.2.2-1 of TS 23.502 [201] TS 23.502, with PCF, AUSF and UDM in HPLMN.
16ch-a. Upon Registration checked trigger, the AMF sends Charging Data Request [Initial] to H-CHF for the UE registration to be granted authorization, indicating "roamer out". 
16ch-b. Account and Rating control by the H-CHF for the registration and open a CDR.
16ch-c. The H-CHF acknowledges by sending Charging Data Response [Initial] to the AMF in VPLMN, granting authorization to the registration.
17 to 21. Same steps as in Figure 5.2.2.2.2.1.  
21ch-a. The AMF in VPLMN sends Charging Data Request [Termination] to H-CHF for the UE successful registration.
21ch-b. The H-CHF closes the CDR for this registration.
21ch-c. The H-CHF acknowledges by sending Charging Data Response [Termination] to the AMF in VPLMN.
21ch-d. The AMF in VPLMN sends Charging Data Request [Event] to V-CHF for the UE successful registration, indicating "roamer in".
21ch-e. The V-CHF creates the CDR for this registration.
21ch-f. The V-CHF acknowledges by sending Charging Data Response [Event] to the AMF in VPLMN.
[bookmark: _Toc138245738]21b to 24. Same steps as in Figure 5.2.2.2.2.1.  
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5.2.2.5.5	Deregistration – PEC to HPLMN and AMF to H-CHF and V-CHF
The following figure 5.2.2.5.5.1 describes a deregistration UE-initiated or Network-initiated in PEC to HPLMN for roaming, based on figure 4.2.2.3.2-1 and figure 4.2.2.3.3-1 of TS 23.502 [201], where the AMF interacts with H-CHF and V-CHF.TS 23.502 [202] description:


Figure 5.2.2.5.5.1: Roaming Deregistration – PEC to HPLMN and AMF to H-CHF and V-CHF
1.	Deregistration Request from the UE or towards the UE.  
1ch-a. Upon Deregistration trigger, the AMF in VPLMN sends Charging Data Request [Event] to H-CHF for the UE successful deregistration, indicating "roamer out".
1ch-b. The H-CHF creates the CDR for this deregistration.
1ch-c. The H-CHF acknowledges by sending Charging Data Response [Event] to the AMF in VPLMN.
1ch-d. The AMF in VPLMN sends Charging Data Request [Event] to V-CHF for the UE successful deregistration, indicating "roamer in".
1ch-e. The V-CHF creates the CDR for this deregistration.
1ch-f. The V-CHF acknowledges by sending Charging Data Response [Event] to the AMF in VPLMN
[6-8]. 2-8	Deregistration procedure steps.
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5.2.2.5.x1	Registration - PEC to HPLMN and AMF to V-CHF 
The following figure 5.2.2.5.x1.1 describes a Registration charging message flow in PEC to HPLMN scenario for roaming, based on figure 4.2.2.2.2-1 of TS 23.502 [201], where the AMF interacts with V-CHF and V-CHF interacts with H-CHF.


Figure 5.2.2.5.x1.1: Roaming Registration – PEC to HPLMN and AMF to H-CHF
1-20a.	Registration procedure initiated by UE per steps 1 to 20a of figure 4.2.2.2.2-1 of TS 23.502 [201], with PCF, AUSF and UDM in HPLMN.
21.	Upon successful procedure, Registration Accept sent to the UE.
21ch-a.	The AMF in VPLMN sends Charging Data Request [Event] to the V-CHF for the UE successful registration, indicating "roamer in".
21ch-b.	The V-CHF creates the CDR for this registration.
21ch-c.	Upon reception of Charging Data Request [Event] for a Registration completed trigger, indicating "roamer in", the V-CHF may send Charging Data Request [Event] to H-CHF for the UE successful registration, indicating "roamer out".
21ch-d.	The H-CHF creates the CDR for this registration.
21ch-e.	The H-CHF acknowledges by sending Charging Data Response [Event] to the V-CHF.
21ch-f.	The V-CHF acknowledges by sending Charging Data Response [Event] to the AMF in VPLMN. Depending on operator polices this step may be performed before 21ch-c.
21b-24.	Registration procedure continues as per steps 21b to 24 of figure 4.2.2.2.2-1 of TS 23.502 [201].
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5.2.2.5.x2	Registration – IEC to HPLMN and AMF to V-CHF
The following figure 5.2.2.5.x2.1 describes a Registration charging message flows in IEC to HPLMN scenario for roaming, based on the clause 5.2.2.2.2, where the AMF interacts with V-CHF and V-CHF interacts with H-CHF.


Figure 5.2.2.5.x2.1: Roaming Registration – IEC to HPLMN and AMF to V-CHF
1-16.	Registration procedure initiated by UE per steps 1 to 16 of figure 4.2.2.2.2-1 of TS 23.502 [201], with PCF, AUSF and UDM in HPLMN.
16ch-a.	Upon Registration checked trigger, the AMF in VPLMN sends Charging Data Request [Event] to V-CHF for the UE registration to be granted authorization, rated and accounted, indicating "roamer in". 
16ch-b.	The V-CHF creates the CDR for this registration.
16ch-c.	Upon reception of Charging Data Request [Event] for a Registration completed trigger, indicating "roamer in", the V-CHF may send Charging Data Request [Event] to H-CHF for the UE successful registration, indicating "roamer out".
16ch-d.	Accounting and Rating control by the H-CHF for the registration and CDR creation.
16ch-e.	The H-CHF acknowledges by sending Charging Data Response [Event] to the V-CHF, granting authorization to the registration.
16ch-f.	The V-CHF forwards the acknowledges from the H-CHF by sending Charging Data Response [Event] to the AMF in VPLMN, granting authorization to the registration.
17 to 21.	Same steps as in figure 5.2.2.2.2.1.
21ch.	The AMF and V-CHF may perform a PEC following clause 5.2.2.5.2 steps 21ch-d to 21-ch-f.
21b to 24.	Same steps as in figure 5.2.2.2.2.1.
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5.2.2.5.x3	Registration – ECUR to HPLMN and AMF to V-CHF
The following figure 5.2.2.5.x3.1 describes a Registration charging message flows in ECUR to HPLMN scenario for roaming, based on the clause 5.2.2.2.2, where the AMF interacts with V-CHF and V-CHF interacts with H-CHF.


Figure 5.2.2.5.x3.1: Roaming Registration – ECUR to HPLMN and AMF to V-CHF
1-16.	Registration procedure initiated by UE per steps 1 to 16 of figure 4.2.2.2.2-1 of TS 23.502 [201], with PCF, AUSF and UDM in HPLMN.
16ch-a.	Upon Registration checked trigger, the AMF in VPLMN sends Charging Data Request [Initial] to V-CHF for the UE registration to be granted authorization, rated, and accounted, indicating "roamer in". 
16ch-b.	The V-CHF opens the CDR for this registration.
16ch-c.	Upon reception of Charging Data Request [Initial] for a Registration completed trigger, indicating "roamer in", the V-CHF may send Charging Data Request [Initial] to H-CHF for the UE successful registration, indicating "roamer out".
16ch-d.	Accounting and Rating control by the H-CHF for the registration and opens the CDR.
16ch-e.	The H-CHF acknowledges by sending Charging Data Response [Initial] to the V-CHF, granting authorization to the registration.
16ch-f.	The V-CHF forwards the acknowledges from the H-CHF by sending Charging Data Response [Initial] to the AMF in VPLMN, granting authorization to the registration.
17 to 21.	Same steps as in figure 5.2.2.2.2.1.
21ch-a.	The AMF in VPLMN sends Charging Data Request [Termination] to H-CHF for the UE successful registration.
21ch-b.	The V-CHF closes the CDR for this registration.
21ch-c.	Upon reception of Charging Data Request [Termination] for the UE successful registration, the V-CHF may send Charging Data Request [Termination] to H-CHF for the UE successful registration.
21ch-d.	The H-CHF closes the CDR for this registration.
21ch-e.	The H-CHF acknowledges by sending Charging Data Response [Termination] to the V-CHF.
21ch-f.	The V-CHF forwards the acknowledgement from the H-CHF by sending Charging Data Response [Termination] to the AMF in VPLMN.
21b to 24.	Same steps as in figure 5.2.2.2.2.1.
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5.2.2.5.x4	Deregistration – PEC to HPLMN and AMF to V-CHF
The following figure 5.2.2.5.x4.1 describes a deregistration UE-initiated or Network-initiated in PEC to HPLMN for roaming, based on figure 4.2.2.3.2-1 and figure 4.2.2.3.3-1 of TS 23.502 [201], where the AMF interacts with V-CHF and V-CHF interacts with H-CHF.]


Figure 5.2.2.5.x4.1: Roaming Deregistration – PEC to HPLMN and AMF to V-CHF
1.	Deregistration Request from the UE or towards the UE.  
1ch-a.	Upon Deregistration trigger, the AMF in VPLMN sends Charging Data Request [Event] to V-CHF for the UE successful deregistration, indicating "roamer out".
1ch-b.	The V-CHF creates the CDR for this deregistration.
1ch-c.	Upon reception of Charging Data Request [Event] for the UE successful deregistration trigger, indicating "roamer in", the V-CHF may send Charging Data Request [Event] to H-CHF for the UE successful registration, indicating "roamer out".
1ch-d.	The H-CHF creates the CDR for this deregistration.
1ch-e.	The H-CHF acknowledges by sending Charging Data Response [Event] to the V-CHF.
1ch-f.	The V-CHF acknowledges by sending Charging Data Response [Event] to the AMF in VPLMN. Depending on operator polices this step may be performed before 1ch-c.
2-8.	Deregistration procedure steps, following figure 4.2.2.3.2-1 and figure 4.2.2.3.3-1 of TS 23.502 [201]


	End of changes
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