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1
Decision/action requested

This is a pCR to TR 32.255 clarifies the Roaming flows description
2
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3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[5]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[6]
3GPP TS 23.503:"Policy and Charging Control Framework for the 5G System; Stage 2".

3
Rationale

This pCR proposes to clarify the Roaming flows description:
-  
Align Roaming flows with TS 23.502 [5] flows, and start interaction with CHF after step 11 "Session management Policy Modification", similar as after step 9 of TS 32.255 Figure 5.2.2.2.1: PDU session establishment"

- 
Introduce the Roaming Charging Profile 

-
Clarify the flows focuses on the charging interaction ith CHF dedicated to roaming
- 
Update PDU session modification and release flows figures for interaction with CHF

4
Detailed proposal

The following changes are proposed to be incorporated into TR 32.255 [3]  

	First change


5.2.2.8
PDU session charging for roaming in Home routed scenario
5.2.2.8.1
General

The subclauses below describe PDU session charging for roaming in Home routed scenario focusing on roaming QBC procedures between SMF and a CHF in respective PLMNs.

In H-PLMN, PDU session charging for FBC between H-SMF and a H-CHF occuring in parallel is not reflected.   
5.2.2.8.2
PDU session establishment 

The following figure 5.2.2.8.2.1 describes a PDU session charging establishment in roaming Home routed scenario based on clause 4.3.2.2.2 TS 23.502 [202] description 
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Figure 5.2.2.8.2.1: PDU session charging: establishment roaming Home Routed

The steps in this figure are the steps of figure 4.3.2.2.2-1 TS 23.502 [202] with corresponding detailed description. 

These steps are summarized below to highlight the main charging information relevant for this scenario, and extended with the charging description:   

1-3a.
UE initiates a new PDU session. V-SMF and H-SMF selection by the AMF. 

3ch-a. The UE is identified as a roamer (PLMN ID of the received SUPI is different from VPLMN PLMN ID), the CHF is selected accordingly. 
3ch-b. A Charging Data Request [Initial] is sent to CHF, indicating "in-bound roamer". 
3ch-c. The CHF opens a RSMF-PDU-CDR (indicating "in-bound roamer")
3ch-d. The CHF acknowledges by sending Charging Data Response[Initial] to the SMF and optionally supplies a "Roaming Charging Profile" to the V-SMF which overrides the default one.
3b-5.
V-UPF selection by V-SMF, and N4 establishment.

6.
Nsmf_PDUSession_Create Request from V-SMF to H-SMF includes the "Roaming Charging Profile" applicable in V-PLMN. V-SMF ID is stored in the H-SMF.

7.
Subscription Data Retrieval in UDM, based on (Subscriber Permanent ID, DNN, VPLMN): Default QoS profile. Subscription data includes the authorized PDU type(s), authorized SSC mode(s), default 5QI and ARP, subscribed Session-AMBR, and charging characteristics.

8.
Optional Secondary authorization/authentication.

[9a-b to 11].
If dynamic PCC is deployed, the H-SMF performs PCF selection and requests for PCC Rules. The H-SMF may be provided with authorized Session-AMBR and the authorized 5QI and ARP. H-SMF selects the H-UPF.
11ch-a. Based on UE is identified as roaming in a different PLMN, the CHF is selected accordingly.

11ch-b. A Charging Data Request [Initial] is sent to CHF, indicating "out-bound roamer", with the "Roaming Charging Profile" received from the VPLMN.

11ch-c. The CHF opens a RSMF-PDU-CDR (indicating "out-bound roamer").

11ch-d. The CHF acknowledges by sending Charging Data Response[Initial] to the H-SMF and supplies the HPLMN selected "Roaming Charging Profile" (either the same as the one received from VPLMN, either its own selected) to the H-SMF.
[12a-b]. The SMF initiates an N4 Session Establishment procedure with the selected UPF.
12ch. Each QoS flow established as result from binding mechanism upon PCC Rules activation, is assigned with a "QoS Flow Charging Identifier". Counts per QFI are started.

13.
Nsmf_PDUSession_Create Response from H-SMF to V-SMF with selected PDU Session Type , SSC mode, HPLMN selected "Roaming Charging Profile", H-CN Tunnel Info, QFI(s), "QoS Flow Charging Identifier(s)", QoS profile(s), Session-AMBR, indication if VPLMN authorized to offload traffic (insert UL CL or Branching Point)). H-SMF ID is stored by V-SMF.

13ch-a. A Charging Data Request [Update] is sent to CHF with charging information received from H-SMF which includes the HPLMN selected "Roaming Charging Profile" and counts per QFI are started.

13ch-b. The CHF updates the RSMF-PDU-CDR.

13ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the V-SMF.

[14-17].
AMF- RAN -UE interaction.

18. Nsmf_PDUSession_UpdateSMContext Request from AMF to V-SMF. The rejected QFI(s) associated QoS profiles are released by the SMF.

19a-b.
 N4 session modification.

19ch-a. Counts per rejected QFI(s) are closed. A Charging Data Request [Update] is sent to CHF to report if needed. 

19ch-b. The CHF updates the RSMF-PDU CDR.

19ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the V-SMF.

[20-22]. PDU session establishment continuation. 

23. Nsmf_PDUSession_UpdateRequest from V-SMF to H-SMF. The rejected QFI(s) are notified to H-SMF.

23ch-a. Counts per rejected QFI(s) are closed. A Charging Data Request [Update] is sent to CHF to report if needed. 
23ch-b. The CHF updates the RSMF-PDU-CDR.

23ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the H-SMF.
	Next change


5.2.2.8.3
PDU session modification
The following figure 5.2.2.8.3.1 describes a PDU Session Modification procedure, home-routed roaming scenario based on clause 4.3.3.3 TS 23.502 [202] description:
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Figure 5.2.2.8.2.1: UE or network requested PDU Session Modification (for home-routed roaming scenario)

The steps in this figure are the steps of figure 4.3.3.3-1 TS 23.502 [202] with corresponding detailed description. 

These steps are summarized below to highlight the main charging information relevant for this scenario, and extended with the charging description:   

1a-e.
The PDU Session Modification procedure is triggered by one of the possible events

2.
The SMF may need to report some subscribed event to the PCF by performing a Session Management Policy Modification procedure.

3.
The H-SMF invokes the Nsmf_PDUSession_Update Request (PDU Session ID, QoS profiles, Session-AMBR, information needed to build the SM PDU Session Modification Command message towards the UE including the QoS rule(s) and QoS rule operation) service operation to the V-SMF.
4a-7.
These steps are the same as step 3a-6 in clause 4.3.3.2 TS 23.502 [202] but controlled from the V-SMF.

8.
This step is the same as step 7a in clause 4.3.3.2 TS 23.502 [202] with the difference that the SMF is V-SMF.

9a-9b are the same as step 11a-11b in clause 4.3.3.2 TS 23.502 [202] but executed in Visited PLMN

9ch-a. A Charging Data Request [Update] is sent to V-CHF with charging information received from V-SMF if needed, and new counts per QFI are started.
9ch-b. The CHF updates the RSMF-PDU-CDR.

9ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the H-SMF.
10.
This step is the same as step 7b in clause 4.3.3.2 TS 23.502 [202] with the difference that the SMF is V-SMF.

11-14.
These steps are the same as steps 8-10b in clause 4.3.3.2 TS 23.502 [202] but executed in Visited PLMN.

15.
V-SMF responds to the H-SMF with an Nsmf_PDUSession_Update response carrying the information like ePCO provided by the UE in the SM PDU Session Modification Command Ack message from the UE to the V-SMF. The H-SMF shall modify the PDU Session context.

16.
The step is the same as step 11 in clause 4.3.3.2 TS 23.502 [202] with the difference that the SMF is H-SMF.

16ch-a. A Charging Data Request [Update] is sent to H-CHF with charging information received from H-SMF if needed, and new counts per QFI are started.
16ch-b. The CHF updates the RSMF-PDU-CDR.

16ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the H-SMF.
17.
The step is the same as step 12 in clause 4.3.3.2 TS 23.502 [202] with the difference that the SMF is H-SMF.

	Next change


5.2.2.8.4
PDU session release 

The following figure 5.2.2.8.4.1 describes a PDU session charging release in roaming Home routed scenario based on clause 4.3.4.3 TS 23.502 [202] description: 
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Figure 5.2.2.8.4.1: PDU session charging: release roaming Home Routed

The steps in this figure are the steps of figure 4.3.4.3-1 of TS 23.502 [202] with corresponding detailed description. 

These steps are summarized below to highlight the main charging information relevant for this scenario, and extended with the charging description:   

1a-1c.
UE or Network initiates PDU session release. 

2a-2b.
N4 session release between H-SMF and H-UPF.

2ch-a. A Charging Data Request [Termination] is sent to CHF with the set of QFI(s) counts.
2ch-b. The CHF closes the RSMF-PDU-CDR
2ch-c. The CHF acknowledges by sending Charging Data Response[Termination] to the H-SMF. 

3a.
Nsmf_PDUSession_Update Request from H-SMF to V-SMF for releasing the PDU session towards the UE. 

3b.
(Serving network initiated release) The H-SMF responds to the PDU release request from the V-SMF with a Nsmf_PDUSession_Release response.
4a-4b.
N4 session release between V-SMF and V-UPF.

4ch-a. A Charging Data Request [Termination] is sent to CHF with the set of QFI(s) counts.
4ch-b. The CHF closes the RSMF-PDU-CDR 
4ch-c. The CHF acknowledges by sending Charging Data Response[Termination] to the H-SMF. 
5a to 16b. PDU session release continuation. 

	End of change
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