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Decision/action requested

This is a pCR to TR 32.899 introduces additional scenarios for PDU sessions with BP and ULCL
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Rationale

This pCR proposes to update PDU session charging continuity in the TR 32.899 based on:
-
TS 23.502 [202] clause 4.3.5.2a is now a new clause "4.3.5.4
 Addition of additional PDU Session Anchor and Branching Point or UL CL" which is finalized: procedure for solutions referring to 4.3.5.2a need to be updated accordingly (PDU session established followed by addition of BP/UL CL). 

And introduce additional scenarios from TS 23.502 [202]
4
Detailed proposal

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

	First change


5.3.4.2.2
Procedure description - Addition of additional PDU Session Anchor and Branching Point or UL CL
The following figure 5.3.4.2.2.1 describes insertion by the SMF of additional Branching Point (BP) or an Uplink Classifier (UL CL) UPF to an existing PDU session, 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 4.3.5.4 TS 23.502 [202]  



[image: image2.emf]SMF

UPF1

AMF

UE

(R)AN

Charging 

domain

UPF2

PCF

DL data 

UPF

BP/UL CL

2. SMF establishes PDU session anchor UPF2  

3. SMF establishes a 

BP of UL CL

C. Charging session update (report DL/UL usage collected from UPF1 )

4. SMF updates UPF1 for DL traffic 

UL data for UPF1 

UL data

UL data

1. PDU Session established 

A. Charging session established (Counts in UPF1)

B. Charging session update (measurement in UPF BP/UL CL for DL)

6.RAN updates for UL traffic  

5. SMF updates UPF2  

DL data  

First UL data for UPF2

UL data for UPF1

7-8. New UE IPv6 prefix assignement -SMF Re-config UE IPv6 prefix 

UL/ DL counts collected from UPF1   

DL counts collected from 

UPF BP   

UL counts collected from 

UPF BP   

D. Charging session update 

UL counts collected from 

UPF BP   


Figure 5.3.4.2.2.1: PDU session with BP or UL CL UPF as single point of traffic measurement 
1.
UE has an established PDU Session with PDU session anchor UPF1.
A. A charging session is established for this PDU session, and the UL/DL usage is collected from UPF1. 

2. The SMF decides to add a new PDU session anchor UPF2 . 


3. The SMF selects a UPF and establishes 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).
4.
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 is established between UPF1 and UPF BP/CL UL, and the new point of measurement for DL traffic in UPF1, is UPF BP/CL UL. 
5.
The SMF updates the UPF2 with UPF -UL CL CN Tunnel Info for the downlink traffic. The data path for DL traffic is established between UPF2 and UPF BP/CL UL, and the point of measurement for DL traffic in UPF2 is UPF BP/CL UL.

6. 
The SMF updates (R)AN via AMF for AN resource setup, (R)AN and UPF BP/UL CL tunnels information exchange. 
C.
The Charging session is updated due to the data path is established between (R)AN and UPF BP/CL UL, and the point of measurement for UL traffic towards UPF1 and UPF2 is UPF BP/CL UL. The DL/UL last counts collected from UPF1 is reported.


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.
[7-8] In case of IPv6 multi-homing: New UE IPv6 prefix assignement and SMF reconfigures UE IPv6 prefix for UPF1.
D.
The Charging session is updated, the SMF reports the usage collected from UPF BP, for traffic to/from UPF1 and 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.


5.3.4.2.3
Procedure description - Removal of additional PDU Session Anchor and Branching Point or UL CL
In this solution (counts in BP/UL CL for whole traffic), the scenario "Removal of additional PDU Session Anchor and Branching Point or UL CL" copied below per TS 23.502 [202] clause 4.3.5.5:
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Figure 5.3.4.2.3.1: Removal of additional PDU Session Anchor and Branching Point or UL CL

UPF (PSA1) stands for UPF1, and UPF (PSA1) stands for UPF2.
The following steps apply: 

After step 4: the CH session is updated due to the data path is switched from UPF BP/CL UL to UPF2 for UL traffic from (R)AN towards UPF2, and UPF2 becomes the point of measurement for UL traffic towards UPF2.

After step 5: the CH session is updated due to the data path is established between UPF2 and (R)AN for DL traffic, and UPF2 becomes the point of measurement for DL traffic in UPF2.

After step 6-7: the CH session is updated to report the UL/DL last counts collected from UPF BP/CL UL for traffic towards/from UPF1 and UPF2.

5.3.4.2.4
Procedure description - Additional PDU Session anchor relocation for UL CL
In this solution (counts in BP/UL CL for whole traffic), the scenario "Additional PDU Session anchor relocation for UL CL" copied below per TS 23.502 [202] clause 4.3.5.6:
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Figure 5.3.4.2.4.1: Additional PSA relocation for a PDU Session in UL CL case
UPF (PSA1) stands for UPF1, UPF (PSA2) for UPF2.
The following steps apply: 

After step 3b: the CH session is updated due to the data path is switched from UPF1 to UPF BP/CL UL, for UL/DL set of traffic flows moved from UPF1 to UPF2. The UPF BP/CL UL remains the point of measurement for these moved traffic flows. 

After step 4: the CH session is updated due UPF1 release.  
5.3.4.2.5
Procedure description - Relocation of UL CL for a PDU Session
In this solution (counts in BP/UL CL for whole traffic), the scenario "Relocation of UL CL for a PDU Session" copied below per TS 23.502 [202] clause 4.3.5.7:
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Figure 5.3.4.2.5.1: Relocation of UL CL for a PDU Session

UPF (PSA1) stands for UPF1, UPF (PSA2) for UPF2, and UPF (PSA3) for UPF3.

The following steps apply: 

A. A charging session is established for this PDU session, and the UL/DL whole usage is collected from Source UL CL. 

B.
The Charging session is updated due to the data path is switched from Source UL CL to Target CL UL, and the new point of measurement is Target CL UL for whole usage. 
C.
The Charging session is updated and UL/DL last counts collected from Source UL CL is reported.
	Next change


5.3.4.3.2
Procedure description - Addition of additional PDU Session Anchor and Branching Point or UL CL
The following figure 5.3.4.3.2.1 describes insertion by the SMF of additionalBranching Point (BP) or an Uplink Classifier (UL CL) UPF to an existing PDU session, 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 4.3.5.4 TS 23.502 [202]: 
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Figure 5.3.4.3.2.1: PDU session establishment with two UPFs for traffic measurement 
1.
UE has an established a PDU Session with PDU session anchor UPF1.

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

[2 to 8]. Same as step 2 to 8 in clause 5.3.4.2.2, 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.

B.
The Charging session is updated due to the data path for DL traffic is established between UPF1 and UPF BP/CL UL and the new point of measurement for DL traffic in UPF1, is UPF BP/CL UL.The point of measurement for UL/DL traffic in UPF2 is UPF2. 

C.
The Charging session is updated due to the data path is established between (R)AN and UPF BP/CL UL. The UL/DL last counts collected from UPF1 is reported. 
D.
The Charging session is updated, the SMF reports the usage collected from UPF BP, for traffic to/from UPF1 and the usage collected from UPF2 for traffic to/from UPF2. 
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.


5.3.4.3.3
Procedure description - Removal of additional PDU Session Anchor and Branching Point or UL CL
The same procedure as clause 5.3.4.2.3 applies, except the point of measurement for traffic via UPF2 remains in UPF2 and at step 6-7, the CH session is updated to report the UL/DL last counts collected from UPF BP/CL UL for traffic via UPF1. 
5.3.4.3.4
Procedure description - Additional PDU Session anchor relocation for UL CL
With the assumption before this anchor relocation, UPF1 was the point of measurement for traffic via UPF1 and the UPF2 is the point of measurement for traffic via UPF2 after relocation, the procedure in clause 5.3.4.2.4 applies as follows: 

After step 3b: the CH session is updated and UPF2 is the point of measurement for these moved traffic flows. 

After step 4: the CH session is updated due UPF1 release, and UL/DL last counts collected from UPF1 are reported. 
5.3.4.3.5
Procedure description - Relocation of UL CL for a PDU Session
With the assumption before this relocation, UPF1 was the point of measurement for traffic via UPF1 and the UPF2 was the point of measurement for traffic via UPF2, the procedure in clause 5.3.4.2.5 applies as following steps: 
A. A charging session is established for this PDU session, UL/DL usage via UPF1 is collected from UPF1, and UL/DL usage via UPF2 is collected from UPF2. 

B.
The Charging session is updated due to the data path is switched from Source UL CL to Target CL UL. 

C.
The Charging session is updated due to Source UL CL release.
	End of change
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