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1
Discussion

This is a pCR to TS 32.255 about message flow of the SSC Mode.
2
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3
Rationale

This pCR proposes to add the message flows of the SSC Mode for the following case:

· Addition of additional PDU Session Anchor and Branching Point or UL CL.
· Removal of additional PDU Session Anchor and Branching Point or UL CL

· Change of additional PDU Session Anchor for IPv6 multi-homing or UL CL

-
Simultaneous change of Branching Point or UL CL and additional PSA for a PDU Session.
4
Detailed proposal

Propose to incorporate the following change into TS 32.255[1]. 
	First change


5.2.2.x
Addition of additional PDU Session Anchor and Branching Point or UL CL

The following figure 5.2.2.x.1 describes the charging procedure to add a PDU Session Anchor and a Branching Point or UL CL for an established PDU Session as defined in clause 4.3.5.4 TS 23.502[201].
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Figure 5.2.2.x.1: Addition of additional PDU Session Anchor and Branching Point or UL CL

1.
UE has an established PDU Session with a UPF including the PDU Session Anchor 1 (PSA1). 

Ongoing charging interaction associated with the established PDU session (UPF).

2.
At some point the SMF decides to establish a new PDU Session Anchor. 

3.
The SMF selects a UPF and using N4 establish the Branching Point (in case of IPv6 multi-homing) or a UL CL for the PDU Session.

3ch-a. The SMF sends Charging Data Request[Update] to the CHF for the additional of UPF (PSA 2) if quota management is granted per UPF by trigger "Addition of UPF".

3ch-b. The CHF updates the CDR for the charging information of UPF (PSA 2).

3ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the SMF. 

4-6.
The SMF updates the PSA1, PSA2 and (R)AN.



7.
In case of IPv6 multi-homing, the SMF notifies the UE of the availability of the new IP prefix @ PSA2. 

8.
In case of IPv6 multi-homing, the SMF may re-configure the UE for the original IP prefix @ PSA1.
5.2.2.y
Removal of additional PDU Session Anchor and Branching Point or UL CL

The following figure 5.2.2.y.1 describes charging procedure to remove a PDU Session Anchor and (optionally) remove Branching Point or UL CL for an established PDU Session as defined in clause 4.3.5.5 TS 23.502[201].
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Figure 5.2.2.y.1: Removal of additional PDU Session Anchor and Branching Point or UL CL

1.
UE has an established PDU Session with a UPF including the Branching Point or UL CL, the PDU Session Anchor 1 (PSA1) and the PDU Session Anchor 2 (PSA2).

Ongoing charging interaction associated with the established PDU session (UPF).


At some point the SMF decides to remove the PDU Session Anchor 1 e.g. due to UE mobility, flow terminated.

2.
In case of IPv6 multi-homing, the SMF notifies the UE to stop using the IPv6 prefix corresponding to PSA1. 

3-4.
If the Branching Point or UL CL is to be released, the SMF updates the (R)AN and PSA2.
  

5.
The SMF releases via N4 the PSA1.

5ch-a. The SMF sends Charging Data Request[Update] to the CHF for the removal of UPF (PSA 1) if quota management is granted per UPF by trigger "Removal of UPF".

5ch-b. The CHF updates the CDR for the charging information of UPF (PSA 1).

5ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the SMF.
6.
If steps 4 and 5 were executed, the SMF releases the Branching Point / UL CL.
5.2.2.z
Change of additional PDU Session Anchor for IPv6 multi-homing or UL CL

The following figure 5.2.2.z.1 charging procedure to establish a new additional PDU Session Anchor (i.e., PSA2) and conditionally releases the existing additional PDU Session Anchor (i.e. PSA1), while modifying IPv6 multi-homing or UL CL rule in the same Branching Point or UL CL under controlled by the same SMF as defined in clause 4.3.5.6 TS 23.502[201].
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Figure 5.2.2.z.1: Change of additional PSA for a PDU Session in IPv6 multi-homing or UL CL case
Ongoing charging interaction associated with the established PDU session (UPF).
1.
The SMF decides to change one additional PSA of a PDU Session with IPv6 multi-homing or UL CL.
2.
The SMF sends an N4 Session Establishment Request to PSA2.


3a-b.
The SMF exchange the N4 message toBranching Point or UL CL 
.

3ch-a. The SMF sends Charging Data Request[Update] to the CHF for the additional of UPF (PSA 2) if quota management is granted per UPF by trigger "Addition of UPF".

3ch-b. The CHF updates the CDR for the charging information of UPF (PSA 2).

3ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the SMF.
4-5.
In case of IPv6 multi-homing PDU Session, The SMF notifies and may re-configure the UE for IP prefix. 


6.
Step 6 occurs only if the Branching Point or UL CL does not have any traffic filter on the PDU Session which forwards a traffic flow to PSA1.


6ch-a. The SMF sends Charging Data Request[Update] to the CHF for the removal of UPF (PSA 1) if quota management is granted per UPF by trigger "Removal of UPF".

6ch-b. The CHF updates the CDR for the charging information of UPF (PSA 1).

6ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the SMF.
5.2.2.a
Simultaneous change of Branching Point or UL CL and additional PSA for a PDU Session

The following figure 5.2.2.a.1 describe the charging procedure to change the Branching Point or the UL CL and additional PSA serving a PDU Session for a UE triggered by SMF ((just an example call flow triggered by Xn based handover) as defined in clause 4.3.5.7 TS 23.502[201].
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Figure 5.2.2.a.1: Simultaneous change of Branching Point or UL CL and additional PSA for a PDU Session

1.
At some point SMF decides to change the Branching Point or the UL CL due to UE mobility. 
Ongoing charging interaction associated with the established PDU session (UPF).

2.
The SMF selects a local Target UPF (PSA3) and using N4 establishes the local Target UPF for the PDU Session. 
3.
The SMF selects a UPF and using N4 establishes the Target Branching Point or Target UL CL for the PDU Session. 

3ch-a. The SMF sends Charging Data Request[Update] to the CHF for the additional of Target UPF if quota management is granted per UPF by trigger "Addition of UPF".

3ch-b. The CHF updates the CDR for the charging information of Target UPF.

3ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the SMF.
4-6.
The SMF updates the PSA1
 PSA3 and (R)AN.

7-8.
In case of IPv6 multi-homing, the SMF notifies the UE and may re-configure the UE the IP prefix
.

9.
The SMF releases PSA2.

9ch-a. The SMF sends Charging Data Request[Update] to the CHF for the removal of Source UPF if quota management is granted per UPF by trigger "Removal of UPF".

9ch-b. The CHF updates the CDR for the charging information of Source UPF.

9ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the SMF.
10.
The SMF releases the Source Branching Point or the Source UL CL.
	End of changes
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