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1
Discussion

This is a pCR to TS 32.255 about the message flows.
2
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 3
Rationale

This pCR proposes to introduce the message flows.
4
Detailed proposal

Propose to incorporate the following change into TS 32.255[3].   
	First change


5.2.2 
Message flows
5.2.2.y
PDU session charging from SMF 
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Figure 5.2.2.y: PDU session establishment
1.
The UE initiates a PDU Session establishment procedure (PDU Session ID, PDU Type, SSC mode, User location information and Access Technology Type Information). 

[2 to 3]. SMF selection by AMF, and sending of SM Request (PDU Session Establishment Request). 

[4a-b].
Subscription Data Request to UDM, based on (Subscriber Permanent ID, DNN): Default QoS profile.

5.
PDU session authentication/authorization.

[6a-b to 8].
If dynamic PCC is deployed, the SMF performs PCF selection, and requests for PCC Rules, and SMF selection of UPF.

A. The SMF performs Charging domain selection, creates a Charging Id for the PDU session, and seeks for authorization for the subscriber to start the PDU session based on information associated to this PDU session.

[9a-b].
SMF UPF interaction for Packet detection, enforcement and reporting rules installation. 

10.
SMF to AMF: SM Request Ack.

B. Start of the PDU session is reported to charging domain.

[11 to 13].
AMF-(R)AN-UE interaction: N2 SM information, AN resource setup, (R)AN tunnel information. 

14.
AMF to SMF: SM Request (N2 SM information).

[15a-b]. SMF UPF interaction for Modification procedure.

16.
SM request Ack from SMF to AMF.

17.
In case of PDU Type IPv6, IPv6 Address Configuration.

C. Control of the PDU session by the charging domain.

Editor’s Note: There may be additional interaction with the charging domain after or before step 15. 

5.2.2.z
PDU session charging SSC Mode 1 from SMF

[image: image2.emf]SMF UPF

AMF UE

(R)AN

Charging 

domain

UL/DL data

PCF

A. Charging session (UPF)

UL/DL data

B. Charging session update (New (R)AN 

Access)

(R)AN

1. (R)AN relocation/ Access change

2. SMF interaction with UPF

3. (R)AN relocation/ Access change Ack


Figure 5.2.2.z: PDU session anchor relocation in SSC mode 1 
A. Ongoing charging session associated with the established PDU session (UPF). 

1.
A (R)AN relocation is performed.

2. The SMF determines that the serving UPF needs to be maintained and interacts with the UPF for the path switch to the new (R)AN access. 

3. the SMF acknowledges the path switch to the new (R)AN.

B. The Charging session is updated due to new User location information/ Access Technology Type Information.

Editor’s Note: In which step(s) of the scenario the SMF needs to interact with the charging domain will be FFS.

5.2.2.a
PDU session Charging SSC Mode 2 from SMF 
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Figure 5.2.2.a: PDU session anchor relocation in SSC mode 2 with single PDU session anchor

A. Ongoing charging session associated with the established PDU session (UPF1) 

1.
The SMF determines that the serving UPF needs to be relocated due to events that may benefit from UPF relocation.

2.
PDU session release procedure. The SMF sends a NAS message to the UE via the AMF (contains the PDU Session ID that needs to be relocated and Cause indicating that a PDU Session re-establishment to the same DN is required). 
B. The Charging session with PDU session Id, UPF1 and corresponding IP @ is terminated.

3.
PDU session establishment procedure (UPF2) with a new PDU Session ID generated by the UE, resulting in new IP @ allocation.

C. New Charging session created with the Charging Id assigned to the previous PDU session Id, UPF2 new PDU session Id and new IP @ allocated, and potentially new User location information and Access Technology Type Information. 

Editor’s Note: In which step(s) of the scenario the SMF needs to interact with the charging domain will be ffs.

5.2.2.b
PDU session Charging SSC Mode 3 from SMF
5.2.2.b.1
Scenario with No SMF reallocation 
The following figure 5.2.2.b.1.1 describes a PDU session anchor relocation in SSC with mode 3 multiple PDU sessions and no SMF reallocation, with new charging session creation. 
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Figure 5.2.2.b.1.1: PDU session anchor relocation in SSC mode 3 with multiple PDU sessions - No SMF reallocation 

A. Ongoing charging session associated with the established PDU session (UPF1). 

1.
The SMF determines that the serving UPF needs to be relocated due to events that may benefit from UPF relocation.

[2-3].
The SMF sends an NAS message to the UE via the AMF to notify that the PDU session will be released upon a timer, and to allow the UE to establish a new PDU Session to the same DN (PDU session ID, timer). In step 2 SMF not requested to be reallocated. 
4.
UE initiates PDU session establishment procedure (new PDU session ID, old PDU session ID). A new PDU session anchor (i.e. UPF2) is selected by the SMF based on new PDU session Id. This step may not occur.
B. New Charging session created with the existing Charging Id assigned to the PDU session, UPF2 and new IP @ allocated.

5.
PDU session release procedure either by UE, either by SMF upon timer expiry. 

C. The Charging session with UPF1 is released due to PDU session release (old PDU session Id, UPF1), and UPF1 is removed from the data path. 

Between step 3 and step 4, both UPF1 (traffic associated to old IP address/prefix), and UPF2 (traffic associated to new IP address/prefix) traffic run is parallel.

Editor’s Note: In which step(s) of the scenario the SMF needs to interact with the charging domain will be ffs.
5.2.2.b.2
Scenario with SMF reallocation 

The following figure 5.2.2.b.2.1 describes a PDU session anchor relocation in SSC with mode 3 multiple PDU sessions and SMF reallocation. 
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Figure 5.2.2.b.2.1: PDU session anchor relocation in SSC mode 3 with multiple PDU sessions – SMF reallocation
A. Ongoing charging session associated with the established PDU session (UPF1). 

1.
The SMF determines that the SMF need to be reallocated due to events that may benefit from reallocation.

2-5. Same steps as 2-5 figure 4.3.5.2-1 of TS 23.502 [201], with the following:

The Reallocation requested indication indicates the SMF is requested to be reallocated in step2.

In step 4, UE initiates PDU session establishment procedure to SMF2 selected by the AMF (new PDU session Id), and UPF2 is selected by the SMF2. 

B. A charging session is established from SMF2, a new charging Id is created.

C. The Charging session is released due to the PDU session release (old PDU session Id, UPF1, SMF1).
Editor’s Note: In which step(s) of the scenario the SMF needs to interact with the charging domain will be ffs.

5.2.2.C
PDU session Charging SSC Mode 3 Multi Homed from SMF 
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Figure 5.2.2.c.1: PDU session anchor relocation in SSC mode 3 with IPv6 Multi homed PDU Session
A. Ongoing charging session associated with the established PDU session (UPF1). 

1.
The SMF to relocate the PDU Session with a new PDU Session Anchor UPF2.

[2a-b to 6a-b]
The SMF exchange N4 messages to UPF2, BP UPF and UPF1 to insert BP UPF in the path with Tunnel Info exchange. A new IPv6 prefix is allocated. 

[7-8a-b] 
The SMF sends NAS message to the UE via the AMF to update the PDU session with tunnel info. 

[9a-b]

The AMF sends the message from the R(AN) to the SMF. 

B. The Charging session is updated due to the BP UPF is inserted and new IPv6 allocated. 

[10-11]
 IPv6 configuration.

[12a-b to 14a-b]
The SMF releases the UE's old IPv6 prefix (IP@1), and exchange N4 messages to release the path between BP UPF and UPF1. 

[15-16a-b] 
The SMF sends NAS message to the UE via the AMF to update the PDU session with tunnel info to release the BP in the path. 

[17a-b]
PDU session release 

C. The Charging session is updated due to the BP UPF is removed from the path and IPV6 prefix release.

[18a-b to 6a-b]
N4 session release to release the BP UPF in the path. 

In this scenario, the PDU session Id is maintained during the whole procedure.  

Editor’s Note: In which step(s) of the scenario the SMF needs to interact with the charging domain will be ffs.

5.2.2.x
Triggers for charging events from SMF

When a Charging Event is reported to the CHF, it includes details such as User id (e.g. IMSI), Charging-id, etc. and also a container identifying, for the PDU session, the volume count (separated for uplink and downlink traffic), with charging condition change information.

Charging resource Request (Create) is sent to CHF from SMF when:

-
Start of PDU Session.
-
Start of the Service data flow, in case charging resource does not exist.

-
Change of SSC mode 2 PDU Session Anchor with different PDU Sessions for new PDU session is sent to the CHF.

-
Change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions for new PDU session is sent to the CHF.

Charging resource Request (Update) is sent to CHF from SMF when:

-
Start of service data flow, in case valid quota for this rating group does not exist
-
Change of SSC mode 3 PDU Session Anchor with IPv6 Multi-homed PDU Session, to request quota for rating group of new PDU Session Anchor. 
-
Change of SSC mode 3 PDU Session Anchor with IPv6 Multi-homed PDU Session, final counts are closed and the charging resource is updated together with the final counts
-
Addition/removal/change of additional PDU Session Anchor and Branching Point or UL CL, to request quota for rating group of new PDU Session Anchor.

-
Addition/removal/change of additional PDU Session Anchor and Branching Point or UL CL, final counts are closed and the charging resource is updated together with the final counts.

-
Quota specific chargeable events is encountered (e.g. threshold reached, QHT expires, quota exhaustion, validity time reached, forced re-authorization) ,

-
Change of charging condition is encountered (e.g. QoS change, user location change) 

-
MS Timezone change
-
Expiry of an operator configured time limit for keeping a CDR open.

-
Expiry of an operator configured data volume limit per rating group.

-
Expiry of an operator configured data event limit per rating group

-
Intersystem change (e.g. RAT change) for any connected access visible in the SMF.

-
PLMN change visible in the SMF

-
Expiry of an operator configured limit of number of charging condition changes per PDU session.
Charging resource Request (Release) is sent to CHF from SMF when:

-
Change of SSC mode 2 PDU Session Anchor with different PDU Sessions, in case the old PDU session is released
-
Change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions, in case the old PDU session is released
-
Expiry of charging resource idle, 

-
End of PDU session. 
	End of changes
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