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1
Decision/action requested

This is a pCR to TR 32.899 introducing a new topic "Interaction between SMF and UPF" by studying the PDU session charging with Branching Point or UL CL
2
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3
Rationale

This pCR proposes to introduce a new topic "Interaction between SMF and UPF" through PDU session charging with Branching Point or UL CL in the TR 32.899.
4
Detailed proposal

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

	First change


5.X.2
Potential requirements 

The following should be supported:

-
usage of the radio interface: amount of data transmitted in DL and UL direction;
-
usage of the external data networks:  amount of data sent and received to and from the external data network. 
	Next change


5.X.3

Key issues 
5.X.3.1 
Key issue #X.1: PDU session Charging - Branching Point or UL Classifier 
This key issue is for investigating on how to support the PDU session Charging in multiple PDU session anchors configuration with Branching Point or UL Classifier. This investigation covers the following:

-
determination of which entity/entities in the 5G architecture is suitable to host the CTF(s);

-
identification of the main interactions with the charging domain.
This Key issue addresses both UPF capabilities insertion controlled by the SMF, specified in TS 23.501[5] clause 5.6.9.2:

-
UPF BP (Branching Point) for multi-homed PDU session;
-
UPF "UL CL" (Uplink classifier) in order to locally offload explicit set of flows.   
The following text in TS 23.501[5] clause 5.7.1 is considered during investigation for this Key issue: 
"For UL Classifier PDU sessions, UL and DL Session-AMBR shall be enforced in the UPF that supports the UL Classifier functionality. In addition, the DL Session-AMBR shall be enforced separately in every UPF that terminates the N6 interface (i.e. without requiring interaction between the UPFs) (see clause 5.6.4).

For multi-homed PDU sessions, UL and DL Session-AMBR shall be enforced in the UPF that supports the Branching Point functionality. In addition, the DL Session-AMBR shall be enforced separately in every UPF that terminates the N6 interface (i.e. without requiring interaction between the UPFs) (see clause 5.6.4).

NOTE 2:
The DL Session-AMBR is enforced in every UPF terminating the N6 interface to reduce unnecessary transport of traffic which may be discarded by the UPF performing the UL Classifier/Branching Point functionality due to the amount of the downlink traffic for the PDU session exceeding the DL Session-AMBR."
	Next change


5.X.4.1

Solution#X.1: PDU session charging – counts in BP/UL CL UPF only  
5.X.4.1.1
Architecture description
The charging information collection for a PDU session with UPF Branching Point or UL Classifier inserted in the data path, and this UPF enforced for the whole traffic counts, can be achieved by charging domain interfacing the SMF, as described per Figure 5.1.4.1.1.1, with the additional details in Figure 5.X.4.1.1.1.  
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Figure 5.X.4.1.1.1: Charging domain interfacing the SMF - multiple PDU session anchors with BP or UL CL UPF
5.X.4.1.2
Procedure description

The following figure 5.X.4.1.2.1 describes a PDU session establishment with a Branching Point (BP) or an Uplink Classifier (UL CL) UPF inserted by the SMF, with this UPF selected as the single point of measurement for charging (i.e. counts for the whole traffic for this PDU session). The message flow is based on clause 4.3.5.2a TS 23.502 [6] adapted to reflect UPF BP/UL CL insertion at PDU session establishment: 
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Figure 5.X.4.1.2.1: PDU session establishment with BP or UL CL UPF as single point of traffic measurement 
1.
UE establishes a PDU Session.

A. A charging session is created for this PDU session. 

2.  The SMF decides two PDU session anchors are needed to support different access to the same DN, with a BP or an UL CL inserted in the path, and establishes the PDU session anchor UPF1. 

3. The SMF establishes the PDU session anchor UPF2.

4. The SMF inserts the UPF provided with the Branching Point or UL CL functionalities in the data path. In case UL CL the SMF provides traffic filters indicating what traffic shall be forwarded towards UPF1 and UPF2 respectively. The SMF also decides this UPF as the single point of measurement for charging (i.e. counts for the whole traffic for this PDU session).
5.
The SMF updates the UPF1 and UPF2 with UPF -UL CL CN Tunnel Info for the downlink traffic. 
B.
The Charging session is updated due to the data path for DL traffic from UPF1 and UPF2 to UPF BP/CL UL is established.  
6.
The PDU session establishment is accepted
7. 
AMF- RAN interaction for AN resource setup, (R)AN and UPF BP/UL CL tunnels information exchange.  

8. 
The SMF updates the UPF BP/UL CL with AN tunnel info for the downlink traffic. 
C.
The Charging session is updated due to the data path for UL traffic UPF1 and UPF2 via UPF BP/CL UL is established.  

UPF BP/UL CL is the single point for counts associated to UL/DL traffic to/from UPF1, and counts associated to UL/DL traffic to/from UPF2.
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:
full description is ffs as it is dependent on TS 23.502 [6] completion for the description of PDU session establishment with BP/UL CL.
	Next change


5.X.4.2

Solution#X.2: PDU session charging – counts in two UPFs – single CH session    
5.X.4.2.1
Architecture description
The same architecture as per clause 5.X.4.1.1 applies. 

5.X.4.2.2
Procedure description

The following figure 5.X.4.2.2.1 describes a PDU session establishment with a Branching Point (BP) or an Uplink Classifier (UL CL) UPF inserted by the SMF, with two UPFs selected as points of measurement for charging: UPF BP/UL CL for UL/DL traffic to/from UPF1, and UPF2 for UL/DL traffic to/from UPF2. A single charging session is used for this scenario.
The message flow is based on clause 4.3.5.2a TS 23.502 [6] adapted to reflect UPF BP/UL CL insertion at PDU session establishment: 
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Figure 5.X.4.2.2.1: PDU session establishment with two UPFs for traffic measurement 
1.
UE establishes a PDU Session.

A. A charging session is created for this PDU session. 

[2 to 4].  Same as step 2 to 4 in clause 5.X.4.1.2, except that in step 4 the SMF decides the UPF BP/UL as the point of measurement for charging for traffic through UPF1, and the UPF2 as the point of measurement for charging for traffic through UPF2.
5.
The SMF updates the UPF1 with UPF -UL CL CN Tunnel Info for the downlink traffic. 

B.
The Charging session is updated due to the data path for DL traffic from UPF1 to UPF BP/CL UL is established.  

[6 to 8].  Same as step 6 to 8 in clause 5.X.4.1.2, 

C.
The Charging session is updated due to the data path for UL traffic to UPF1 is established.
D.
The Charging session is updated due to the data path for UL traffic to UPF2 is established.  

In UPF BP/UL CL counts associated to UL/DL traffic to/from UPF1, and in UPF2 counts associated to UL/DL traffic to/from UPF2.

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:
full description is ffs as it is dependent on TS 23.502 [6] completion for the description of PDU session establishment with BP/UL CL.
	End of change
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