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Decision/action requested

This is a pCR to TR 32.899 introducing "charging Id" for PDU session charging continuity 
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Rationale

This pCR proposes to:

-
Introduce a "charging Id" for PDU session charging continuity, and

-
Update PDU session charging SSC mode 3 based on: TS 23.502 [202] Clause "4.3.5.2
PDU session anchor relocation for SSC mode 3 with multiple PDU sessions" added the possibility for SMF relocation; clarify in the flows SMF relocation always implies a new CH session. 

4
Detailed proposal

The following changes are proposed to be incorporated into TR 32.899 [2]  

	First change


5.1.1
Description and assumptions

The PDU Connectivity Service towards different types of DNs (e.g. Internet, IMS, corporate/private) is provided by a PDU Session, managed by the Session Management functionality via procedures for establishing new PDU sessions and modifying/terminating established PDU sessions. 
Based on PDU session definition in TS 23.501 [201] (i.e. Association between the UE and a Data Network that provides a PDU connectivity service), the PDU session is per DNN, similar as for EPC the PDN connection was per APN.

Different PDU types (IP, Ethernet and non-IP PDU types) can be supported. For PDU IP type, the UE IP address allocation & management is also part of the Session Management.

This Session Management functionality is specified in TS 23.501 [201] clause 5.6. 

The session and service continuity functionality enables various continuity scenarios of different applications/services for the UE, via session and service continuity (SSC) modes determined by the Session Management functionality. The SSC mode associated with a PDU session anchor does not change during the lifetime of a PDU session. 

The session and service continuity functionality is specified in TS 23.501 [201] clause 5.6.9.
An unique identity number (i.e. the Charging Id) is assigned to the PDU session by the SMF to identify the Charging session belongs to the same PDU session. . 
	Next change


5.1.2
Potential requirements 

The following should be supported for the PDU connectivity service:

-
session based charging;

-
time based charging;

-
charging based on different properties of the connectivity: destination, PDU type; 
-
charging based on usage of the external data network identified by a DNN;

-
charging continuity for a PDU session in service continuity scenario, when the PDU session is served by a given SMF.
	Next change


5.1.4.1.2
Procedure description

The following figure 5.1.4.1.2.1 describes a PDU session establishment, based on clause 4.3.2.2.1 TS 23.502 [202] description, for a non-roaming case.
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Figure 5.1.4.1.2.1: 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.
There may be additional interaction with the charging domain after or before step 15. This will be determined during the normative phase.

	Next change


5.1.4.4.2
Procedure description

Per TS 23.501 [201] clause 5.6.9.2.2, upon PDU session anchor relocation in SSC mode 2 with single PDU session anchor, the UPF is relocated, and new IP address/prefix is allocated for PDU session of IP Type.

The PDU session anchor relocation in SSC mode 2 procedure is based on a "break before make" model. 

The following figure 5.1.4.4.2.1 describes a PDU session anchor relocation in SSC mode 2 with single PDU session anchor, based on clause 4.3.5.1.1 TS 23.502 [202], with new Charging session creation.
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Figure 5.1.4.4.2.1: PDU session anchor relocation in SSC mode 2 with single PDU session anchor – new CH session

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

[1 to 3].
Same as step 1 to 3 in clause 5.1.4.3.2.

B. The Charging session with UPF1 and corresponding IP @ is terminated.

4.
Same as step 4 in clause 5.1.4.3.2. 

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

In which step(s) of the scenario the SMF needs to interact with the charging domain will be determined during the normative phase.

Editor's Note:
It is FFS in SA2 whether the previous PDU session ID is reused for the re-established PDU session.

Editor's Note:
step 3 and 4 are ffs as they are dependent on clause 4.3.5.1 TS 23.502 [202] completion.

	Next change


5.1.4.5.2
Procedure description
Per TS 23.501 [201] clause 5.6.9.2.3, upon UE PDU session anchor relocation in SSC mode 3, UPF is relocated, a new IP address/prefix is allocated for PDU session of IP Type, and the old IP address/prefix is maintained during some time.

The PDU session anchor relocation in SSC mode 3 procedure is based on a "make before break" model. 

The following figure 5.1.4.5.2.1 describes a PDU session anchor relocation in SSC mode 3 with multiple PDU sessions, based on clause 4.3.5.2 TS 23.502 [202] and no SMF reallocation, with Charging session update.
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Figure 5.1.4.5.2.1: PDU session anchor relocation in SSC mode 3 with multiple PDU sessions - CH session update

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). 

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. The Charging session is updated due to PDU session establishment with the new UPF2 in the data path, if step 4 occurs. 

4.
PDU session release procedure either by UE, either by SMF upon timer expiry. 

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.

C. The Charging session is updated due to the PDU session release (old PDU session Id, UPF1), and UPF1 removed from the data path. 
In which step(s) of the scenario the SMF needs to interact with the charging domain will be determined during the normative phase.


In the scenario where there is a SMF reallocation, this solution is not relevant.  
	Next change


5.1.4.6.2
Procedure description
5.1.4.6.2.1
Scenario - no SMF reallocation 
Per TS 23.501 [201] clause 5.6.9.2.3, upon UE PDU session anchor relocation in SSC mode 3, UPF is relocated, a new IP address/prefix is allocated for PDU session of IP Type, and the old IP address/prefix is maintained during some time.

The PDU session anchor relocation in SSC mode 3 procedure is based on a "make before break" model. 

The following figure 5.1.4.6.2.1 describes a PDU session anchor relocation in SSC mode 3 with multiple PDU sessions, based on clause 4.3.5.2 TS 23.502 [202] and no SMF reallocation, with new charging session creation. 
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Figure 5.1.4.6.2.1.1: PDU session anchor relocation in SSC mode 3 with multiple PDU sessions - No SMF reallocation - New CH session 

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

[1 to 4].
Same as step 1 to 4 in clause 5.1.4.5.2.
In step 2 SMF not requested to be reallocated. 
B. New Charging session created with the existing Charging Id assigned to the PDU session, UPF2 and new IP @ allocated.

5.
Same as step 5 in clause 5.1.4.5.2. 

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.

In which step(s) of the scenario the SMF needs to interact with the charging domain will be determined during the normative phase.


  
5.1.4.6.2.2
Scenario with SMF reallocation 
The following figure 5.1.4.6.2.2.1 is based on scenario clause 4.3.5.2 TS 23.502 [202], with SMF reallocation. 
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Figure 5.1.4.6.2.2.1: PDU session anchor relocation in SSC mode 3 with multiple PDU sessions – SMF reallocation - New CH session 

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. Sames steps as 2-5 figure 4.3.5.2-1 TS 23.502 [202], 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).
In which step(s) of the scenario the SMFs need to interact with the charging domain will be determined during the normative phase.

	End of change
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