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	First change


[bookmark: _Toc145934731][bookmark: _Toc138244005][bookmark: _Toc58598791][bookmark: _Toc51859636][bookmark: _Toc44928929][bookmark: _Toc44928739][bookmark: _Toc44664282][bookmark: _Toc36112537][bookmark: _Toc36049318][bookmark: _Toc36045438][bookmark: _Toc27579495][bookmark: _Toc20205518]5.2.2.12.2	PDU session establishment 
The following figure 5.2.2.12.2.1 describes a PDU session charging establishment in roaming Home routed scenario based on figure 4.3.2.2.2.1 TS 23.502 [201] description: 

Figure 5.2.2.12.2.1: PDU session charging: establishment roaming Home Routed
1-3a.	UE initiates a new PDU session. V-SMF and H-SMF selection by the AMF. 
3ch-a. The UE is identified as a roamer (PLMN ID of the received SUPI is different from VPLMN PLMN ID), the CHF is selected accordingly (the V-SMF may include 5GS CIoT related information).
3ch-b. A Charging Data Request [Initial] is sent to CHF, indicating "in-bound roamer", triggered by "Start of PDU Session".
3ch-c. The CHF opens a CDR (indicating "in-bound roamer")
3ch-d. The CHF acknowledges by sending Charging Data Response [Initial] to the SMF and optionally supplies a "Roaming Charging Profile"  to the V-SMF which overrides the default one. 
 10. UPF selection.
11.	If dynamic PCC is deployed, SM policy association modification. 
11ch-a. Based on UE is identified as roaming in a different PLMN, the CHF is selected accordingly.
11ch-b. A Charging Data Request [Initial] is sent to CHF, triggered by "Start of PDU Session", indicating "out-bound roamer", with the "Roaming Charging Profile" received from the VPLMN (the H-SMF may include 5GS CIoT related information).
11ch-c. The CHF opens a CDR (indicating "out-bound roamer").
11ch-d. The CHF acknowledges by sending Charging Data Response [Initial] to the H-SMF and supplies the HPLMN selected "Roaming Charging Profile" (either the same as the one received from VPLMN, either its own selected) to the H-SMF.
[12a-b]. The SMF initiates an N4 Session Establishment procedure with the selected UPF.
12ch. Counts per QFI are started.
13.	Nsmf_PDUSession_Create Response from H-SMF to V-SMF with HPLMN selected the "Roaming Charging Profile" from H-SMF to V-SMF. The HPLMN selected "Roaming Charging Profile" will be reported to the V-CHF in the follow-up Charging Data Request [Update]. 
13ch-a. Based on "received PDU session conditions" trigger, aA Charging Data Request [Update] is sent to CHF with charging information received from H-SMF, when enabler trigger is armed, which includes the HPLMN selected "Roaming Charging Profile" and counts per QFI are started.
13ch-b. The CHF updates the CDR.
13ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the V-SMF.

19a-b.	 N4 session modification.
19ch-a. Counts per rejected QFI(s) are closed. A Charging Data Request [Update] is sent to CHF to report if needed. 
19ch-b. The CHF updates the CDR.
19ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the V-SMF.
23. Nsmf_PDUSession_UpdateRequest from V-SMF to H-SMF. The rejected QFI(s) are notified to H-SMF.
23ch-a. Counts per rejected QFI(s) are closed. A Charging Data Request [Update] is sent to CHF to report if needed.
23ch-b. The CHF updates the CDR.
23ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the H-SMF. 
	Next change


[bookmark: _Toc145934735]5.2.2.12.6	Inter-PLMN V-SMF change
The following figure 5.2.2.12.6.1 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 for the service request procedure 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 (the CHF interaction is similar for N2 and Xn based handover procedures):


Figure 5.2.2.12.6.1: Roaming Home routed PDU session inter-PLMN V-SMF change
0ch-a: Ongoing charging session in the old VPLMN for UE served by the old V-SMF, using "“Charging Identifier 1"”.
0ch-b: Ongoing charging session for HPLMN for UE served by the old V-SMF, using "“Charging Identifier 1"”.
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 the new V-SMF from the old V-SMF. The "“Charging Identifier 1"” 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 the new V-CHF, indicating "“in-bound roamer"” and "“Charging Identifier 1"” 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 a “Roaming charging 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"”.
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, trigged by "Serving Node change", indicating the V-SMF change and "“Roaming charging profile"” if received from the VPLMN. This step occurs before SMF interacts with the UPF.
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 optionally supplies the HPLMN selected "“Roaming Charging Profile"” for this VPLMN.
8c.	Nsmf_PDUSession_Update Response from H-SMF to new V-SMF with the HPLMN selected "“Roaming charging profile"”.  
8cch-a. A Charging Data Request [Update] is sent to V-CHF with charging information received from H-SMF, when enabled trigger is armed, which includes the HPLMN selected "“Roaming charging profile"” if received.
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].
	Next change


[bookmark: _Toc145934785]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 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, trigged by "start of PDU session", with Charging Identifier, and with or without quota management and optionally including the "Roaming charging 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 HPLMN selected "Roaming charging 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 triggers are met, optionally including the HPLMN selected new "Roaming 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.
	End of change
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