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	First change
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When the I-SMF is inserted, re-allocated, or removed in a PDU Session as specified in TS 23.501 [200], the SMF may report the charging information to the CHF.
When the I-SMF with UL CL/BP is inserted based on information received from SMF, the I-SMF forwards traffic usage information to the SMF as specified in TS 23.501 [200].
When the V-SMF is changed for a Home Routed PDU Session as specified in TS 23.502 [201], the H-SMF may report the charging information to the H-CHF.   

	Second change



5.2.2.14.9	Roaming Home routed PDU session - inter-PLMN V-SMF changeVoid
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".
0ch-b: Ongoing charging session for HPLMN for UE served by 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 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 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, indicating the V-SMF change and "Roaming charging 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 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 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].

	Third change



5.2.2.14.10	Roaming Home routed PDU session - intra-PLMN V-SMF change Void
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", the "Home roaming 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"and "Charging Identifier 1" received on step 4b.
NOTE: Since the same V-CHF is used, the "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".
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 profile" is not renegotiated,  i.e., not contained in steps 8a, 8ach-a, 8ach-c, 8c and 8cch-a. 

	Fourth change



5.2.2.12.x	Inter-PLMN V-SMF insertion
The following figure 5.2.2.12.x.1 describes the Home Routed PDU Session case in which the UE moves out of H-SMF service area in the HPLMN 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 insertion scenario (the CHF interaction is similar for N2 and Xn based handover procedures):


Figure 5.2.2.x.1.1: Roaming Home routed PDU session inter-PLMN V-SMF change
0ch-a: Ongoing charging session for HPLMN for UE served by H-SMF, using "Charging Identifier 1".
1-2.	UE moves into a different PLMN, and the new AMF determines the V-SMF based on service area.
3- 4b.	SM Context retrieval by V-SMF from the H-SMF. The "Charging Identifier 1" is conveyed to the V-SMF.
4ch-a. The UE is identified as a roamer, the V-CHF is selected accordingly.
4ch-b. A Charging Data Request [Initial] is sent to the V-CHF, indicating "in-bound roamer" and "Charging Identifier 1" received on step 4b.
4ch-c. The V-CHF opens a CDR (indicating "in-bound roamer").
4ch-d. 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. 
5-7c.	Refer steps 5 to 7c in Figure 4.23.4.3-1 of TS 23.502 [201].
8a.	Nsmf_PDUSession_Update Request from the V-SMF towards the H-SMF and optionally "Roaming Charging Profile". 
8ach-a. A Charging Data Request [Update] is sent to H-CHF in HPLMN (e.g. based on PLMN change trigger), indicating the PLMN 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 the HPLMN selected "Roaming Charging Profile" for this VPLMN.
8c.	Nsmf_PDUSession_Update Response from the H-SMF to the V-SMF with the "Roaming charging profile".  
8cch-a. A Charging Data Request [Update] is sent to the V-CHF with charging information received from H-SMF, which includes the HPLMN selected "Roaming charging profile", if received from HPLMN.
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].

	Fifth change



5.2.2.12.y	Inter-PLMN V-SMF change
The following figure 5.2.2.12.y.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.y.1.1: 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, 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 “Roaming charging 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 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].
[bookmark: _Toc36112555][bookmark: _Toc44664300][bookmark: _Toc44928757][bookmark: _Toc44928947][bookmark: _Toc51859654][bookmark: _Toc58598809][bookmark: _Toc105681264]
	Sixth change



5.2.2.12.z	Intra-PLMN V-SMF change 
The following figure 5.2.2.12.z.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.z.2.1: Roaming Home routed PDU session intra-PLMN V-SMF change
0ch-a and 0ch-b: same as in Figure 5.2.2.12.y.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”, the “Home roaming 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” and “Charging Identifier 1” received on step 4b.
NOTE: Since the same V-CHF is used, the “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”.
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 5.2.2.12.y.1, except the "Roaming charging profile" is not renegotiated, i.e., not contained in steps 8a, 8ach-a, 8ach-c, 8c and 8cch-a. 

	End of changes
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