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	Begin of modifications



[bookmark: _Toc27579508][bookmark: _Toc36045451][bookmark: _Toc36049331][bookmark: _Toc36112550][bookmark: _Toc44664295][bookmark: _Toc44928752][bookmark: _Toc44928942][bookmark: _Toc51859649][bookmark: _Toc58598804][bookmark: _Toc105681259]5.2.2.14.5	PDU Session procedures with I-SMF insertion/change/removal
[bookmark: _Hlk25278421]PDU Session procedures with I-SMF insertion/change/removal, including below three figures described procedures covering Service Request, N2 based handover and Xn based handover. 
The following figure 5.2.2.14.5-1 describes PDU session charging message flows, for the Service Request cases where 
-	the UE moves from SMF service area to new I-SMF service area, a new I-SMF is inserted (i.e. I-SMF insertion); or
-	the UE moves from old I-SMF service area to new I-SMF service area, the I-SMF is changed (i.e. I-SMF change); or
-	the UE moves from I-SMF service area back to SMF service area, the I-SMF is removed (i.e. I-SMF removal).
with simplified UE with 5GS message flows, based on TS 23.502 [201] figure 4.23.4.3-1, for I-SMF insertion, change, removal respectively, and specifies the corresponding charging message flow between SMF and CHF.  

[bookmark: _Hlk25280196][bookmark: _Hlk25309382]Figure 5.2.2.14.5-1: PDU Session charging message flows for UE Triggered Service Request procedure with I-SMF insertion/change/removal
PDU Session served by both I-SMF and SMF has been established, with the ongoing Charging session. 
PDU Session message flows for UE Triggered Service Request procedure, with I-SMF insertion/change/removal triggers charging message flows as below:
-	I-SMF insertion message flows, upon UE moves from SMF service area to I-SMF service area, finally with before the SMF updates the UPF and also before Nsmf_PDUSession_Create Response message is sent from SMF to the inserted I-SMF (Detail message flows refer to TS 23.502,4.23.4.3-1 step 3 to 8c8a), or finally with before the SMF updates the UPF and also before Nsmf_PDUSession_Update Response message is sent from SMF to the inserted I-SMF (Detail message flows refer to TS 23.502 [201],4.23.4.3-1 step 18 to 20c20a).
[bookmark: _Hlk25772050]-	I-SMF change message flows, upon UE moves from old SMF service area to new I-SMF service area, finally with before the SMF updates the UPF and also before Nsmf_PDUSession_Update Response message is sent from SMF to the inserted new I-SMF (Detail message flows refer to TS 23.502 [201],4.23.4.3-1 step 3 to 8c8a, or step 18 to 20c20a).
-	I-SMF removal message flows, upon UE moves from I-SMF service area back to SMF service area, finally SMF send Nsmf_PDUSession_CreateSMContext Response message to AMF (Detail message flows refer to TS 23.502,4.23.4.3-1 step 10 to 16),  or SMF send Nsmf_PDUSession_UpdateSMContext Response message to AMF (Detail message flows refer to TS 23.502 [201], 4.23.4.3-1 step 22 to 25) 
x.ch-a. All counts are closed in SMF, and a Charging Data Request [Update] message including I-SMF information and “insertion/change/removal of I-SMF” trigger is sent to CHF, if required by immediate report category trigger. New counts and time stamps for all active service data flows are started in the SMF. 
x.ch-b. The CHF updates CDR for this PDU session.
x.ch-c. The CHF acknowledges by sending Charging Data Response [Update] message to the SMF.
NOTE 1:	x in figure 5.2.2.14.5-1, refer to the last step number in the detail message flows. For I-SMF insertion or I-SMF change, x refers to 8c8a or 20c20a. For I-SMF removal, x refers to 16 or 25.     
The following figure 5.2.2.14.5-2 describes PDU session charging message flows, for N2 based handover, with I-SMF insertion, change, removal.


Figure 5.2.2.14.5-2: PDU Session charging message flows for Inter NG-RAN node N2 based handover, execution phase, with I-SMF insertion/change/removal
PDU Session served by both I-SMF and SMF has been established, with the ongoing Charging session between SMF and CHF. 
PDU Session message flows for Inter NG-RAN node N2 based handover procedure, with I-SMF insertion/change/removal triggers charging message flows as below:
-	I-SMF insertion message flows, for N2 based handover, refer to TS 23.502 [201], 4.23.7.3.3-1 step 2 to 86.
-	I-SMF Change message flows, for N2 based handover, refer to TS 23.502 [201], 4.23.7.3.3-1 step 2 to 86,
-	I-SMF Removal message flows, for N2 based handover, refer to TS 23.502 [201], 4.23.7.3.3-1 step 10 to 14. 
x.ch-a. All counts are closed in SMF with the I-SMF, and a Charging Data Request [Update] message including I-SMF information and “insertion/change/removal of I-SMF” trigger is sent to CHF, if required by immediate report category trigger. New counts and time stamps for all active service data flows are started in the SMF. 
x.ch-b. The CHF updates CDR for this PDU session.
x.ch-c. The CHF acknowledges by sending Charging Data Response [Update] message to the SMF.
[bookmark: _Hlk25314337]NOTE 2:	x in figure 5.2.2.14.5-2, refer to the last step number in the detail message flows. For I-SMF insertion or I-SMF change, x refers to 6. For I-SMF removal, x refers to 14.     
The following figure 5.2.2.14.5-3 describes PDU session charging message flows, for Xn based handover, with I-SMF insertion, change, removal.


Figure 5.2.2.14.5-3: PDU Session charging message flows for Xn based handover, execution phase, with I-SMFinsertion/change/removal
PDU Session served by both I-SMF and SMF has been established, with the ongoing Charging session between SMF and CHF. 
PDU Session message flows for Xn2 based handover procedure, with I-SMF insertion/change/removal triggers charging message flows as below:
-	I-SMF insertion message flows, for Xn based handover, refer to TS 23.502 [201], 4.23.11.2-1 step 1 to 96.
-	I-SMF Change message flows, for Xn based handover, refer to TS 23.502 [201], 4.23.11.3-1 step 1 to 96,
-	I-SMF Removal message flows, for Xn based handover, refer to TS 23.502 [201], 4.23.11.4-1 step 1 to 8. 
x.ch-a. All counts are closed in SMF with the I-SMF, and a Charging Data Request [Update] message including I-SMF information and “insertion/change/removal of I-SMF” trigger is sent to CHF, if required by immediate report category trigger. New counts and time stamps for all active service data flows are started in the SMF. 
x.ch-b. The CHF updates CDR for this PDU session.
x.ch-c. The CHF acknowledges by sending Charging Data Response [Update] message to the SMF.
NOTE 3:	x in figure 5.2.2.13.5-3, refer to the last step number in the detail message flows. For I-SMF insertion or I-SMF change, x refers to 96. For I-SMF removal, x refers to 8.   

	End of modifications
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